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THE  FOUNDATIONS   OF   THE   AMERICAN    IRON 

INDUSTRY. 

By  Archer  Brown. 

T'le  \Nhole  of  modern  engineering  is  dependent  on  iron  and  steel — directly,  on  the  con- 
structional stdc,  and  indirectly  this  involves  the  whole.  The  enormous  expansion  of  engi- 
neering industries  during  the  past  decade  has  been  paralleled  by  a  nearly  proportionate 
expansion  in  the  i)roduction  of  iron;  but  with  the  tendency  of  demand  represented  by  a  rapidly 
rising  curve,  anxious  questions  naturally  present  themselves  as  to  the  future  of  supplies.  To 
the  general  answer  of  these  questions  Mr.  Brown  brings  a  remarkably  comprehensive  practical 
knowledge  of  the  American  iron-trade — especially  the  initial  sources  of  supply,  the  conditions 
of  successful  iron  production,  and  current  or  coming  events  in  the  iron  and  steel  industry. 
His  review  is  so  well-based,  therefore,  as  well  as  so  ably  and  admirably  presented,  that  it  is 
of  the  utmost  importance.  Certain  references  to  politico-economic  conditions  which  seem  to 
the  editors  to  merit  fuller  comment  than  is  appropriate  to  an  introductory  paragraph  are 
treated  further  on  [Mge  105. — The  Editors. 

THE  development  of  the  iron  industry  of  the  United  States  has 
been  marked  with   surprises.        From  complete  dependence 
upon  the  old  world  the  country  has  leaped  to  a  pfe-eminence 
so  complete  that  even  its  rivals  believe  and  tremble.    In  the  great  rail- 
road-building period  of  1870-72  England  furnished  the  rails  and  other 
materials  at  prices  two  to  three  times  above  those  which  are  now 
deemed  abnormally  high.  Then  England  produced  three  times  as  much 
iron  and  steel  as  the  United  States.     Since  then  Germany  has  chal- 
lenged the  supremacy  of  Great  Britain,  and  passed  her  in  a  decade  of 
remarkable  growth.    And  yet,  in  the  current  year  of  1902,  the  United 
States  of  America  will  produce  more  iron  than  England  and  Germany 
combined.     Indeed,  there  is  a  margin  of  excess  to  spare  about  equal 
to  the  product  of  France.    If  we  add  to  this  statement  another  fact, 
viz.,  that  even  this  vast  production  is  not  sufficient  for  home  require- 
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merits,  and  that  the  United  States  is  today,  in  spite  of  a  stil 
best  custcxner  in  iron  and  steel  that  Europe  has,  credulity 
the  limit. 

This  unparalleled  growth  has  not  been  without  its  bad 
ups  and  downs  of  the  trade  have  been  so  marked  as  to  ca 
chief  prophet  the  expression  that  iron  is  either  a  prince  or 
Indeed  the  vicissitudes  have  been  so  great,  and  the  ill-stai 
prises  so  numerous,  that  capital  has  always  had  a  peculiar  d 
and  conservative  investors  have  counted  it  a  hazardous  fielc 
dustry  so  vast,  so  episodical,  so  filled  with  promise  of  sti 
greatness,  and  so  closely  linked  with  the  whole  fabric  of  nat 
terial  progress,  naturally  comes  in  for  a  full  measure  of  disci 

What  will  be  its  future  ?  Are  the  wonderful  natural  res* 
which  it  is  built  inexhaustible?  Is  the  support  of  a  proteci 
longer  needed  or  desirable?  Can  American  manufacturers  I 
world  trade  and  continue  paying  to  labor  double  the  rates  pai 
rivals  ?  Is  the  enormous  home  consumption  a  stable  or  a  tempi 
tor?  Will  the  consolidation  of  mines,  furnaces,  mills,  and 
lines,  into  great  corporations  with  huge  aggregations  of  capit; 
hinder  the  broad  development  of  the  industry  ?  Can  the  fac 
the  cheap  assembling  of  raw  materials,  which  are  the  wonde 
nations,  be  further  improved?  There  is  material  in  these 
inquiries  for  ample  and  interesting  study. 

It  is  first  of  all  in  the  vast  natural  resources  of  the  Unit 
that  the  industry  finds  its  sure  foundation.  The  basis  of  all 
steel  making  is  reliable  coking  coal  and  iron  ores  suited  to 
semer  or  the  basic  process  of  producing  steel.  The  Connell 
trict  in  Western  Pennsylvania  carries  the  largest  known  scan 
of  high-grade  coking  coal.  But  the  district  is  distinctly  lin 
at  present  rate  of  mining,  will  be  exhausted  within  a  g 
Nature,  however,  was  lavish  in  providing  reserves.  The 
ments  of  the  past  ten  years  among  the  vast  bituminous  coal  r 
West  Virginia,  southwestern  Virginia,  southeastern  Kenti 
eastern  Tennessee,  have  revealed  deposits  of  high-grade  cc 
that  would  seem  to  be  ample  to  supply  the  blast  furnaces  of 
for  centuries  to  come.  It  is  only  a  question  of  building  railro; 
ing  mines,  and  constructing  coke  ovens.  The  far-sighted  act 
United  States  Steel  Corporation  in  acquiring  and  developin 
tract  of  this  coal  in  the  Pocahontas  field  in  order  to  conserv 
nellsville  supply  is  the  most  important  step  yet  taken  in  sh 
base  of  fuel  supply. , 
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Not  all  good  bituminous  coal  will  make  coke.  Indeed,  in  all  the 
great  coal  fields  of  Ohio,  Indiana,  Illinois,  Missouri,  and  important 
coal  sections  of  Tennessee  and  Kentucky,  there  has  not  been  found  an 
acre  of  coking  coal.  Draw  a  circle  around  the  Connellsville  section  in 
Pennsylvania  including  the  so  called  "Mountain"  operations  adjacent 
on  the  east ;  another  around  the  section  where  Virginia,  West  Virginia, 
Kentucky,  and  Tennessee  meet ;  another  around  the  Warrior  coal  field 
in  Alabama,  and  a  fourth  around  a  newly  developed  district  in  Col- 
orado and  Utah,  and  you  have  all  the  known  sources  of  fuel  supply  for 
iron  and  steel  making  in  the  United  States.  It  is  true  that  anthracite 
coal  is  still  used  in  connection  with  coke,  in  the  blast  furnaces  of  east- 
em  Pennsylvania,  but  it  is  a  small  and  diminishing  factor.  The  circles 
above  indicated,  however,  embrace  deposits  so  reliable  and  so  extensive 
that  a  rate  of  consumption  many  times  greater  than  the  present  could 
go  on  for  generations  without  raising  the  first  question  of  exhaustion. 
Though  the  growth  of  coke  production  has  been  very  rapid  in  the 
past  few  years,  it  has  not  kept  pace  with  the  demand,  and  the  remarkable 
year  of  1902  has  witnessed  the  banking  of  furnaces  for  days  and  weeks 
because  of  short  fuel  supply.  As  late  as  1880  the  total  coke  production 
was  only  3,338.300  tons.  In  1890  it  had  grown  to  11,508.021  tons, 
and  in  1901  it  reached  21.795,883  tons,  of  which  probably  85  per  cent, 
was  used  in  the  smelting  of  iron  ores.  Of  this  total,  Pennsylvania 
produced  two-thirds,  West  Virginia  a  tenth,  and  Alabama,  Virginia, 
and  Colorado  the  remainder.  The  government  records  show  the 
cost  to  have  been  $1.28  per  ton  in  Pennsylvania,  $1.88  in  Alabama, 
$1.15  in  Colorado,  and  $1.11  in  West  \'irginia.  No  other  coke  in  the 
world  approximates  the  cheapness  of  cost  of  the  great  producing  cen- 
ters in  Pennsylvania  and  West  Virginia. 

Turning  to  the  other  bases  of  iron  and  steel  manufacture — abund- 
ant, suitable,  and  cheap  ores — the  foundation  seems  to  be  equally  se- 
cure.   There  is  iron  ore  in  thirty-one  states  of  the  Union.    Very  many 
of  the  deposits,  however,  are  unavailable  for  one  or  another  cause. 
Thousands  of  owners  of  iron  lands  in  Virginia,  Tennessee,  Alabama, 
and  Georgia,  in  the  south,  and  in  Illinois,  Ohio,  Wisconsin,  and  even 
Pennsylvania,  in  the  north,  have  had  their  dreams  of  wealth  dis- 
pelled by  finding  that  the  ores  were  too  lean,  too  high  in  phosphorus 
or  titanic  acid  or  some  other  injurious  element,  or  were  too  expensive 
to  mine  profitably  in  competition  with  the  cheaply  won  deposits  in  the 
Lake  Superior  districts  or  in  the  southern  States.     Even  the  first 
imners  on  the  Messabi,  the  richest  of  all  the  upper  lake  ranges,  aban- 
<tened  their  machinery  and  gave  back  their  lands  to  the  State  because 
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the  ores  were  too  low  in  iron  to  stand  long  shipment.    Tb 
were  too  far  south  and  west. 

There  are  practically  but  two  processes  of  making  \ 
United  States — the  Bessemer  and  the  basic  open  hearth, 
is  based  on  the  low -phosphorus  ores  of  the  Lake  Superi 
and  until  the  past  five  years,  it  had  the  right  of  way.  Mc 
however,  the  basic  pnxress  has  assumed  importance,  and 
has  been  far  more  rap:  1  than  that  of  its  older  rival.  Ind 
ahiiost  be  said  that  Bessciror  steel  making  reached  its  dii 
years  ago.  and  that  the  reccr.t  wonderful  growth  in  steel 
ail  been  in  the  basic  form.  This  process  has  the  ad\'anta 
tie  higher-phosphorus  ores  that  are  found  in  many  S 
standard  specification  of  basic  pig  is  phosphorus  i  per  cen^ 
silicon  I  per  cent.  or.  under,  and  sulphur  0.05  or  under,  ma 
twctn  0.50  and  2  per  cent.,  the  higher  preferred.  The  bas 
or  Thomas-Gilchrist  process,  generally  used  in  Germar 
Siemens- Martin,  largely  employed  in  England,  have  never 
in  America. 

The  supply  of  low-phosphorus  ores  for  making  Bessem 
apparently  nearer  its  limitations  ten  years  ago  than  it  is  1 
so-called  "old  range"  ores  were  being  mined  out  at  a  rate 
apprehension,  and  new  discoveries  were  few.  The  ope; 
Messabi  district  in  Minnesota,  however,  in  the  decade  fr 
ii)00.  changed  the  situation.  The  Messabi  ores,  usually  run 
metallic  iron  and  very  low  in  phosphorus,  proved  of  almo 
extent  as  exploration  work  went  on.  Lying  near  the  surf; 
beds  from  which  the  earth  was  easily  stripped  off.  open  1 
steam  shovels  was  possible,  bringing  cost  to  the  lowest 
rcachctl  in  the  world.  Hundreds  of  thousands  of  tons  ha 
on  cars  at  25  to  30  cents  a  ton.  In  Alabama,  where  the  n< 
u'.ining  is  done  on  a  large  scale,  the  average  cost  of  puti 
ores  on  cars  is  probably  00  cents  a  ton.  Rut  the  Alabam: 
less  than  40  per  cent,  iron,  against  the  Messabi  (V>  to  05  per 
rich  beds  could  be  only  partially  uiilizeil  at  first,  because 
tremely  fine  or  powder-like  condition  of  the  ores  making  i 
prevent  the  strong  blast  of  the  furnace  from  forcing  th 
the  flues  or  out  of  the  top.  Engineering  skill,  however, 
overcome  this  difficulty,  and  by  mixing  a  small  percentag 
range  ores,  good  results  are  reached.  It  might  be  reniar 
ing.  that  it  is  in  the  almost  complete  ownership  of  thes 
Bessemer  ores,  essential  for  mixine.  that  the  United  State 
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poration  comes  nearest  to  control  of  the  situation.  Independent  Bes- 
semer and  non-Bessemer  Messabi  ores  are  abundant,  and  blast  fur- 
naces, mill,  and  lake  carrying  facilities  can  be  created  by  the  employ- 
ment of  capital.  But  unless  new  and  extensive  deposits  of  coarse  or 
lump  Bessemer  ore  are  found,  the  grasp  of  the  big  corporation  on  the 
situation  will  be  a  powerful  one. 

The  duration  of  the  supply  of  Lake  Superior  ores  can  only  be  con- 
jectured. Since  the  great  revival  in  iron  in  1899,  exploration  work 
has  been  carried  forward  with  great  energy,  and  it  can  safely  be  said 
that  new  sources  of  supply  are  opened  faster  than  old  ones  are  worked 
out.  Close  to  25,000,000  tons  per  annum,  however,  are  now  being 
brought  down  the  lakes  and  this  colossal  tonnage  can  not  be  taken 
from  the  ground  each  year  without  leaving  some  tremendous  gaps, 
which  nature  at  present  is  not  engaged  in  supplying.  Some  new  and 
considerable  deposits  have  been  found  in  Canada,  and  the  north  shore 
of  Lake  Superior  is  known  to  be  rich  in  iron,  although  so  far  as  devel- 
oped, sulphur  is  found  to  be  present  in  troublesome  quantities.  On 
the  whole,  it  may  be  said  with  reasonable  certainty  that  the  successors 
of  this  generation  will  not  have  to  curtail  their  output  of  Bessemer 
steel  because  of  exhaustion  of  the  ore  supply. 

Basic  open-hearth  steel  making  would  seem  to  be  secure  for  all 
time  on  account  of  the  wide  range  of  ores  which  can  be  utilized.  The 
non-Bessemer  Lake  Superior  ores  are  now  most  extensively  used  ;  next 
come  the  high  manganiferous  ores  of  Virginia,  and  lastly  the  cheaply 
mined  red  ores  of  the  Birmingham  district  in  Alabama.  In  the  latter 
section  there  has  not  been  the  rapid  development  of  basic  steel  making 
that  has  been  expected,  owing  to  a  variety  of  causes.  In  the  buikiing 
of  the  past  two  years,  the  greatest  expansion  in  open-hearth  plants 
has  been  in  eastern  Pennsylvania  and  the  central  western  States.  The 
magnetite  and  hematite  deposits  of  New  Jersey,  partially  neglected  a 
few  years  ago,  are  found  to  be  peculiarly  adapted  to  the  making  of 
high-grade  steel,  and  a  new  and  important  future  is  opened  for  these 
properties.  It  is  not  generally  known,  perhaps,  that  one  of  the  largest 
and  most  costly  blast-furnace  plants  yet  constructed  in  the  United 
States  has  gone  into  operation  within  a  year  in  New  Jersey,  within 
two-hours'  ride  of  New  York,  and  in  a  district  supposed  to  have  been 
abandoned  as  an  iron-making  center. 

Before  leaving  the  subject  of  iron  ores,  it  may  be  mentioned  that 
ver}-  extensive  deposits  have  been  explored  in  sections  of  the  country 
too  remote  from  the  great  manufacturing  centers  to  be  available  for 
commerce  for  many  years  to  come.     Wyoming,  Utah,  Washington, 
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and  even  California,  have  mountains  of  high-grade  ores,  i 
railroads,  furnaces,  mills,  foundries,  and  an  adequate  mi 
products.  All  of  these  will  come  in  time.  Texas  also  has 
of  both  Bessemer  and  non-Bessemer  ores,  but  the  abseai 
coal  and  the  remoteness  of  consuming  centers  will  makc; 
ment  slow.  Mexico  likewise  is  rich  in  ores,  but  so  poor 
for  a  long  time  to  come  the  United  States  and  other  countr 
to  supply  the  finished  iron  needed  by  the  sister  republic. 

The  most  important  deposits  of  iron  ore  outside  the  I 
United  States,  which  may  either  be  drawn  upon  for  supp! 
ican  furnaces  or  may  appear  in  finished  form  to  comp< 
United  States,  are  in  Nova  Scotia,  Cuba,  Venezuela,  and  S 
Rico,  within  the  political  borders  of  the  United  States,  j 
tensive  Bessemer  deposits.  The  extensive  works  lately  c 
Cape  Breton  are  now  sending  about  a  thousand  tons  a  da 
American  seaports,  about  equally  divided  in  form  between 
steel  billets.  The  Cuban  ores  have  been  used  for  twenty 
important  source  of  supply  for  the  leading  eastern  steel  w< 
quantity  has  increased  but  little,  although  energy  and  capit 
expended  liberally  in  developing  what  seemed  promising 
The  much-talked-of  ores  of  Venezuela  are  no  farther  de^ 
they  were  at  the  time  of  Cleveland's  well-remembered  pro 

The  tariff  long  ago  ceased  to  be  a  question  of  vital  ii 
American  iron  industry.  It  needs  no  argument  to  prove 
the  protection  afforded  by  the  tariff  in  the  two  or  three 
lowing  the  war,  the  development  of  the  great  resources  of 
would  have  been  retarded  indefinitely,  to  the  immense  a 
England  and  Germany.  But  that  period  has  passed.  Th 
giant.  Does  it  follow  that  the  tariff  wall  should  now  be  ta! 
lowered  ?  The  answer  varies  greatly,  according  to  the  pc 
or  the  school  of  economic  belief  of  the  individual.  It 
within  the  bounds  to  say  that  the  attitude  of  most  mam 
one  of  indifference,  except  as  tariff  changes  might  injur 
the  general  business  situation,  now  prosperous  to  a  degr 
fore  witnessed  in  the  United  States  or  any  other  country. 
of  the  protection  system  has  only  to  point  to  the  unexam 
of  the  United  States,  while  her  great  free  trade  rival  is 
in  business  depression,  to  give  his  answer.  The  average  m 
untrammeled  with  theories,  and  seeking  only  further  e> 
greater  profits  in  his  own  business,  and  with  a  vivid  recoil 
paralyzing  effects  upon  trade  of  efforts  at  tariflF  revision 
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says  "let  well  enough  alone."  The  student  sees  inequalities  and  in- 
consistencies that  call  loudly  for  correction.  The  alarmist  discovers 
giant  trusts  fattening  upon  the  protection  given  them  at  the  public  ex- 
pense. The  western  farmer  would  like  to  get  his  barbed  wire  lower. 
The  railroad  president  wants  to  buy  his  steel  rails  on  the  prices  afforded 
by  English  and  German  labor.  The  eastern  merchant  or  structural 
mill  could  often  buy  its  billets  from  abroad  cheaper  than  at  home,  but 
for  the  tariff.  The  great  implement  and  tool  ilianufacturers  of  the 
west,  with  expanding  export  trade,  want  reciprocal  arrangements  with 
France  and  other  Continental  countries,  and  are  justly  bitter  towards 
the  small  and  highly  protected  industries  of  cheap  jewelry,  knit  goods, 
and  the  like  in  the  eastern  States  which  have  succeeded  in  blocking 
the  reciprocity  treaties  in  the  Senate.  And  so  on  through  the  category 
of  varying  and  conflicting  interests. 

It  is  safe  to  say  that  the  "let  well  enough  alone"  policy  will  prevail, 
at  least  while  the  present  prodigious  prosperity  lasts.  The  interests 
that  complain  are  themselves  making  money  so  fast  that  it  is  hard  to 
work  up  to  the  earnestness  aand  zeal  of  reformers,  and  the  general 
public  is  too  busy  to  lend  its  ear.  The  owners  of  mines  and  furnaces 
and  mills  might  reply  to  the  railroad  president  and  the  farmer  that  it 
is  largely  because  of  this  great  activity  in  iron  and  steel  that  the  rail- 
roads have  a  trafiic  beyond  their  capacity  to  handle,  and  the  farmers 
realize  highest  prices  for  great  crops  and  wax  rich.  They  could  with 
justice  also  add  that  it  will  take  more  than  one  year  of  large  profits  to 
make  up  for  the  years  following  panic,  tariff  agitation,  and  currency 
discussions,  when  plants  were  idle  and  losses  wiped  out  capital. 

As  to  the  prospect  for  a  world  trade  in  American  iron  and  steel 
products,  it  must  be  admitted  that  two  years  have  wrought  a  great 
change,  and  not  in  the  direction  of  progress.  In  1899  and  1900  Amer- 
ican exports  of  rails,  billets,  wire,  ship  plates,  and  even  of  pig  iron, 
were  on  a  scale  that  struck  terror  to  European  makers.  The  United 
States  carried  its  products  to  the  very  centers  of  production  in  Great 
Britain  and  Germany,  underselling  them  at  their  doors.  Now  it  is 
sending  abroad  nothing  but  agricultural  machinery,  machine  tools,  and 
sundry  highly  finished  specialties  in  which  American  skill  finds  par- 
ticular expression.  English  and  German  makers  have  no  sooner 
pulled  themselves  together  and  reduced  costs  to  meet  the  dreaded  Amer- 
ican competition,  than  America  has  withdrawn  from  the  field.  Not 
only  that,  but  she  has  astonished  them  by  becoming  their  largest  and 
best  customer,  permitting  them  to  ride  over  the  tariff  wall  with  three 
to  five  shiploads  a  day  of  pig  iron,  billets,  structural  shapes,  plates, 
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etc.    What  has  made  this  g^eat  change?    The  revival  of 
industry  at  home.    At  the  height  of  phenomenal  exports,  1 
sumption  was  still  95  per  cent,  of  the  American  make.    No\ 
per  cent.     The  home  market  is,  after  all,  the  overshadow 
The  United  States  will  deal  again  with  the  trade  of  the  wc 
production  once  more  exceeds  consumption.    That  will  not 
soon  as  anxious  rivals  on  the  other  side  fear,  or  ultra  coai 
at  home  predict,  but  it  will  come.    Meantime  the  depression  in 
and  Continental  countries  has  lowered  wages  and  raw  materis 
opposite  conditions  have  heightened  the  factors  of  cost  in  . 
Fundamental  changes  therefore  must  come  before  America  re\ 
lost  ground  on  foreign  soil. 

It  is  too  early  yet  to  measure  with  any  degree  of  accuracy 
fluence  of  the  great  consolidations  upon  the  future  of  the  Ameri 
and  steel  industry.  Two  or  three  things,  however,  seem  pretty 
established — and  these  are  contrary  to  popular  notion.  The 
that,  in  the  larger  lines,  there  is  not,  and  can  not  be,  any'mc 
Competition  will  be  comparatively  free.  The  smaller  manuf 
will  multiply.  If  the  big  consolidations  flourish,  they  will 
Their  supplies  can  not  be  shut  off.  They  can  use  the  saame  n 
and  processes  as  their  great  rivals.  Their  management  will  1 
of  the  same  high  order,  for  it  will  come  from  the  men  wl 
created  and  own  their  business.  The  small  independent  manau 
is  seldom  over-capitalized,  seldom  mortgaged,  and  with  lig 
charges,  he  will  have  a  flexibility  in  the  day  of  trial  which  \ 
large  degree  offset  the  powerful  advantages  possessed  by  h 
rival  in  the  ownership  of  raw  materials,  carrying  facilities,  the 
plants,  and  unlimited  working  capital.  Consolidations  will  nev 
inate  competition  in  the  United  States. 

Another  result  of  the  great  consolidations,  already  sufficie 
parent,  is  the  steadying  effect  upon  values.  The  violent  flue 
of  the  past,  with  their  disastrous  consequences  upon  all  forms  0 
try,  are  not  likely  to  recur.  The  action  of  the  United  States  St 
poration  in  holding  prices  within  bounds  during  the  stress  of  e 
demand  the  past  year  has  no  doubt  had  an  influence  in  prolonj 
period  of  activity.  Other  makers  have  seen  the  wisdom  of  th 
and,  to  some  extent,  adopted  it.  The  real  test  will  come,  of 
when  demand  slackens,  and  there  is  not  business  enough  to  go 
A  conservative  policy  pursued  then  by  leading  makers  will 
adjust  supply  to  demand.  The  radical  one,  which  has  usually  t 
lowed  in  the  past,  of  filling  the  big  mills  with  work  without  n 
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prices,  would  provoke  a  war  which  would  of  necessity  be  hardest  on 
those  with  the  greatest  relative  fixed  charges  and  outstanding  securi- 
ties. It  is  safe  to  assume  that,  with  power  centered  in  fewer  and 
stronger  hands  than  ever  before,  better  counsels  would  prevail. 

There  is  no  more  popular  belief  with  respect  to  the  trusts  than  that 
they  are  able  to  force  a  higher  level  of  prices  at  home  by  selling  their 
surplus  abroad  at  greatly  reduced  prices.  Every  man  connected  with 
the  manufacture  of  iron  and  steel  knows  how  complete  is  this  fallacy 
so  far  as  his  own  products  are  concerned.  As  a  matter  of  fact,  for 
years  past  the  makers  of  American  machinery  and  other  products  of 
iron  and  steel  haye,  in  times  of  depression  at  home,  realized  their  best 
prices  in  the  export  business.  The  moment  home  demand  has  become 
more  profitable  than  the  foreign,  the  latter  has  been  dropped.  In  the 
nature  of  things  it  can  not  well  be  otherwise  while  competition  re- 
mains free.  The  Germans  are  able  to  pursue  such  a  policy  to  their 
obvious  advantage,  because  their  iron  and  steel  industries  are  held  as 
it  were  in  one  hand  through  the  operation  of  close  syndicates.  In 
America,  there  is  no  monopoly  and  not  even  an  attempt  at  control. 

The  question,  so  often  raised,  as  to  how  long  the  present  period  of 
great  activity  and  high  prices  can  last  will  be  answered  by  different  au- 
thorities very  much  according  to  mental  habit  and  temperament.  The 
conserv^ative  reasons  from  past  experience  that  booms  are  short-lived ; 
that  we  have  usually  had  five  years  of  declining  to  two  years  of  ad- 
vancing prices ;  that  we  must  before  long  pay  the  penalty  of  the  great 
increase  of  production  .witnessed  the  past  three  years ;  that  over-cap- 
italization of  companies  and  speculative  trading  can  have  but  one  end, 
etc.  The  man  of  optimistic  views  sees  before  us  a  period  of  national 
development,  and  of  material  progress  throughout  the  world,  com- 
pared with  which  even  the  great  achievements  of  the  past  are  tame. 
He  reasons  that  iron  and  steel  lie  at  the  very  foundation  of  such  prog- 
ress, and  that  it  is  the  destiny  of  the  United  States  to  furnish  a  steadily 
increasing  proportion  of  the  world*s  requirements.  He  thinks  the  past 
five  years,  with  its  creation  of  wealth,  its  payments  of  debts,  its  set- 
tlement of  financial  questions,  its  uplift  in  the  spirit  and  ambition  of  the 
people,  has  brought  in  a  new  era,  and  that  it  is  narrow  and  fallacious 
to  try  to  square  the  conditions  of  today  with  those  which  prevailed 
in  the  years  of  panic  and  turmoil.  Space  is  wanting  here  to  analyze 
these  opposing  views  and  try  to  reach  conclusions.  But  it  is  worthy 
of  mention  that  in  like  discussions  and  forecasts  in  the  past  forty  years, 
no  prophet  has  been  bold  or  visipnary  enough  to  predict  the  results 
which  have  really  come  to  pass  in  the  growth  of  the  iron  and  steel  in- 
dustr>'  of  this  great  country. 
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THE  PHYSICAL  LIMITS  OF  ELECTRIC-F 
TRANSMISSION. 

By  Alton  D,  Adams. 

|LECTRICAL  energy  may  be  transmitted 
world  if  the  line  voltage  is  unlimited, 
from  the  law  that  a  given  power  may  b< 
to  any  distance  with  constant  efficidhcy 
weight  of  conductors,  provided  the  voltag< 
directly  with  the  distance. 
The  physical  limits  of  electric-power  transmission  ai 
by  the  practicable  voltage  that  may  be  employed.    The  < 
voltage  of  transmission  must  be  met  in  the  apparatus  at  g€ 
receiving  stations,  on  the  one  hand,  and  along  the  line  on  t 
both  situations  experience  is  the  main  guide,  and  theory  1 
is  reliable  to  offer  as  to  the  limit  beyond  which  the  voltaj 
unworkable. 

Electric  generators  are  the  points  in  a  transmission  s 
the  limit  of  practical  voltage  is  first  reached.  In  almost 
age  transmissions  at  the  present  day  alternating  genera 
ployed.  Very  few  continuous-current  dynamos  with  cap 
hundreds  of  kilowatts  and  voltages  above  4,600  have  1 
Europe,  and  probably  none  in  the  United  States.  This 
troubles  encountered  at  commutators  when  the  effort  is 
liver  energy  at  a  greater  rate  and  voltage  than  that  just  n; 
a  transmission  at  high  voltage  is  to  be  accomplished  wit 
current,  two  or  more  dynamos  are  usually  joined  in  seric 
crating  station,  and  a  similar  arrangement  with  motors  is 
receiving  station,  so  that  the  desired  voltage  is  availabl 
though  not  present  at  any  one  machine. 

Quite  a  number  of  such  transmissions  have  been  carrit 
rope  with  satisfactory  results,  and  in  one  case  a  line  prej 
as  14,400  volts  is  in  regular  use,  this  being  the  voltage  < 
tween  Combe-Garat  and  La  Chaux-de-Fonds,  in  Switzei 
dynamos  are  connected  in  series  to  obtain  the  voltage  m 
transmission  from  the  falls  of  Saint  .Maurice  to  Lausai 
land,  ten  dynamos  in  series  are  tisdd,  giving  a  maximt 
volts.    Plants  of  this  sort  require  very  thorough  insulatioi: 
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aino,  but  this  is  fairly  easy  to  obtain  and  there  is  no  indication  that  the 
limit  of  practicable  voltage  has  been  reached,  since  higher  voltage  can 
be"  had  by  simply  connecting  more  dynamos  in  series.  In  a  system  of 
this  sort  the  frame  of  each  dynamo  is  insulated  from  the  earth  in  a 
very  substantial  manner,  so  as  to  limit  the  electric  stress  on  the  insula- 
tion between  the  windings  and  frame  of  any  one  dynamo  to  the  voltage 
developed  by  it  alone.  Alternating  dynamos  that  deliver  current  at 
about  6,000  volts  have  been  in  regular  use  for  several  years,  in  capa- 
cities of  some  hundreds  of  kilowatts  each,  and  may  readily  be  had  of 
several  thousand  kilowatts  capacity.  But  even  6,000  volts  is  not  an 
economical  pressure  for  transmissions  over  fifteen  to  fifty  miles,  such 
as  are  now  quite  common ;  consequently  in  such  transmissions  it  has 
been  the  rule  to  employ  alternators  that  operate  at  less  than  3,000 
volts,  and  to  raise  this  voltage  to  the  desired  line  pressure  by  step-up 
transformers  at  the  generating  station.  More  recently,  however,  the 
voltage  of  alternating  generators  has  been  pushed  as  high  as  13,000 
in  the  revolving-magnet  type  where  all  the  armature  windings  are 
stationary.  This  voltage  makes  it  practicable  to  dispense  with  the  use 
of  step-up  transformers  for  transmissions  up  to  or  even  beyond  thirty 
miles  in  some  cases.  This  voltage  of  13,000  in  the  armature  coils  is 
attained  only  by  constructions  involving  some  difficulty  because  of 
the  relatively  large  amount  of  room  necessary  for  the  insulating  mate- 
rials on  coils  that  develop  this  pressure.  The  tendency  of  this  con- 
struction is  to  give  alternators  unusually  large  dimensions  per  given 
capacity.  It  is  quite  clear,  moreover,  that  the  pressures  developed  in 
the  armature  coils  of  alternating  generators  must  reach  their  higher 
limits  at  a  p)oint  much  below  the  50,000  and  60,000  volts  in  actual  use 
on  present  transmission  lines.  In  the  longest  transmissions  with  alter- 
nating current  there  is,  therefore,  no  prospect  that  step-up  trans- 
formers at  the  generating  stations  and  step-down  transformers  at  re- 
ceiving stations  can  be  dispensed  with.  The  highest  voltage  that 
may  be  received  or  delivered  at  these  stations  is  simply  the  highest 
that  it  is  practicable  to  develop  by  transformers. 

A  very  high  degree  of  insulation  is  much  more  easy  to  attain  in 
transformers  than  in  generator  armatures,  because  the  space  that  can 
be  readily  made  available  for  insulating  materials  is  far  greater  in 
the  transformers,  and  further  because  their  construction  permits  the 
complete  immersion  of  their  coils  in  petroleum.    This  oil  is  not  only 
an  excellent  insulator  but  offers  a  much  greater  resistance  than  air  to 
the  passage  of  electric  sparks,  which  tend  to  set  up  arcs  between  coils 
at  very  high  voltages  and  thus  destroy  the  insulation.    Danger  to  in- 
sulation from  the  effect  known  as  creeping  between  coils  at  widely 
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different  pressures  is  largely  avoided  by  immersion  of  the  a 
For  several  years  groups  of  transformers  have  been  woi 
ularly  at  40,000  volts,  notably  those  concerned  in  the  tranaa 
power  from  Provo  to  the  Mercur  mills,  Utah,  over  a  dista 
miles.     More  recently  transformers  operating  most  of  tfu 
40,000  volts,  but  on  one  or  two  occasions  at  60,000  volts  i 
they  are  ultimately  intended,  have  been  used  in  the  tranamsa 
the  Colgate  power  house  in  Yuba  County.  California,  to  & 
Cisco,  a  distance  by  the  line  of  218  miles.    Since  the  eariy  m 
the  present  year  transformers  have  been  operating  at  50,000 
Canon  Ferry  and  Butte,  Montana,  for  the  purpose  of  an  i 
transmission  between  these  points,  a  distance  of  70  miles, 
of  these  instances  where  transformers  are  working  at  40,00c 
000  volts  is  there  any  indication  that  the  upper  limit  of  pr 
voltage  has  been  reached.     On  the  contrary,  transformers  1 
peatedly  been  worked  experimentally  up  to  and  above  100,000 
From  all  these  facts,  and  others  of  similar  import,  it  is  fail 
elude  that  the  physical  limit  to  the  voltages  that  it  is  practical 
tain  with  transformers  is  much  above  the  50,000  or  60,000  v< 
in  practical  use  on  transmission  systems.    So  far  as  present 
is  concerned,  the  limit  to  the  use  of  high  voltages  must  be  soi 
yond  the  transformers  and  outside  of  generating  and  receiving 
As  now  constructed,  the  line  is  that  part  of  the  transmissior 
where  a  physical  limit  to  the  use  of  higher  voltages  will  first  be 
The  factors  that  tend  most  directly  to  this  limit  are  two— te 
arcing  between  the  several  wires  on  a  pole,  and  the  less  impo 
constant  passage  of  energy  from  one  wire  to  another.    On 
very  high  voltage  arcing  is  occasionally  set  up  by  one  of 
causes.    At  a  point  where  one  or  more  of  the  insulators  on  w 
wires  arc  mounted  become  broken  or  defective,  the  current  i 
flow  from  one  wire  to  another  along  a  wet  cross  arm,  until  t 
grows  carbonized  and  an  arc  is  formed  that  ends  by  buminj 
cross  arm  or  even  the  pole.     Where  lines  are  exposed  to  h< 
fo^,  the  salt  is  in  some  cases  depositd  on  the  insulators  ai 
firms  to  an  extent  that  starts  an  arc  between  the  wires,  and  en 
in  the  destruction  of  the  cross  arm.    One  part  of  the  40,000- 
bctwcen  Provo  and  Mercur  mills,  Utah,  runs  near  a  former 
Great  Salt  T^kc,  where  the  soil  has  much  salt  mixed  with  it. 
is  deposited  with  dust  on  the  insulators  and  cross  arms  su 
the  wires,  and  gives  rise  to  arcs  from  wire  to  wire  that  cons 
ergy  at  a  rapid  rate  while  they  last,  which  is  usually  not  m 
^        seconds  for  a  single  arc.    Occasionally  a  series  of  arcs  : 
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cause  just  named  follow  each  other  rapidly  and  become  a  very  serious 
matter.    The  three  wires  of  this  line  are  arranged  at  the  corners  of  a 
triangle  about  six  feet  apart,  and  the  arcs  started  by  deposits  of  salt 
often  involve  all  three  wires  and  flame  up  above  them.    Lines  not  sub- 
ject to  the  action  of  salt  fog  or  dust  are  much  less  liable  to  develop 
arcs,  other  conditions  being  the  same.     In  some  instances  the  glass 
and  porcelain  insulators  supporting  wires  used  with  high  voltages  are 
punctured  by  sparks  that  pass  right  through  the  material  of  the  insu- 
lator to  the  pin  on  which  it  is  mounted,  thus  burning  the  pin  and  ulti- 
mately the  cross  arm.    This  trouble  is  easily  met,  however,  by  the  adop- 
tion of  a  better  grade  of  porcelain  or  of  an  insulator  with  a  greater 
thickness  of  glass  or  porcelain  between  the  wire  and  the  supporting 
pin.    Arcs  between  lines  at  high  voltages  usually  start  by  sparks  that 
jump  from  the  lower  edges  of  insulators,  when  they  are  wet  or  cov- 
ered with  salt  deposit,  to  the  cross  arm.     As  the  lower  edges  of  in- 
sulators are  only  a  few  inches  from  their  cross  arms,  the  sparks  find  a 
path  of  comparatively  low  resistance  by  passing  from  insulator  to 
cross  arm  and  thence  to  the  other  insulator  and  wire.    The  wood  of  a 
wet  cross  arm  is  a  far  better  conductor  than  the  air.    Where  wires  are 
several    feet  or  more  apart,   sparks   probably   never   jump   directly 
through  the  air  from  one  to  the  other.     Large  birds  flying  close  to 
such  wires,  however,  have  in  many  instances  started  momentary  arcs 
between  them.     The  treatment  of  cross  arms  with  oil  or  parafiine  re- 
duces the  number  of  arcs  that  occur  on  a  line  of  high  voltage,  but  does 
not  entirely  do  away  with  them. 

As  the  voltages  of  long  transmissions  have  gone  up,  the  distance 
through  the  air  between  wires  and  the  distances  between  the  lower 
wet  edges  of  insulators  and  the  cross  arms  have  been  much  increased. 
Most  of  the  earlier  transmission  lines  for  high  voltages  were  erected 
on  insulators  spaced  from  one  to  two  feet  apart.     In  contrast  with 
this  practice,  the  three  wires  of  the  transmission  line  put  into  opera- 
tion at  50,000  volts  between  Canon  Ferry  and  Butte,  a  few  months 
since,  are  arranged  at  the  corners  of  a  triangle  78  inches  apart,  one 
wire  at  the  top  of  each  pole  and  the  other  two  at  opposite  ends  of  the 
cross  arm.    A  voltage  that  would  just  start  an  arc  along  a  wet  cross 
arm  between  wires  18  inches  apart  would  be  quite  powerless  to  do  so 
over  78  inches  of  cross  arm,  the  lower  wet  edges  of  insulators  being 
equidistant  from  cross  arms  in  the  two  cases.    To  reach  the  cross  arm, 
the  electric  current  passes  down  over  the  wet  or  dirty  outside  surface 
of  the  insulator  to  its  lower  edge.    In  the  older  types  of  insulators 
the  lower  wet  edge  often  came  within  two  inches  of  the  cross  arm. 
For  the  so,ooo-volt  line  just  mentioned  the  insulators  are  mounted 
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with  their  lower  wet  edges  about  eight  inches  above  the  cro! 
At  its  lower  edge  each  insulator  has  a  diameter  of  nine  inche 
small  glass  sleeve  extends  several  inches  below  this  edge  and 
the  wooden  pin,  to  prevent  sparking  from  the  lower  wet  edg« 
insulator  to  the  pin.    These  increased  distances  between  wires 
rect  line  through  the  air,  and  also  the  greater  distances  betw 
lower  wet  edges  of  insulators  and  their  pins  and  cross  arms,  ar 
ing  fairly  effective  to  prevent  serious  arcing  under  good  climat 
ditions,  for  the  maximum  pressures  of  50,000  to  60,000  voks  1 
use.    If  these  voltages  are  to  be  greatly  exceeded  it  is  practical 
tain  that  the  distance  between  wires,  and  from  the  lower  wet  ed 
insulators  to  the  wood  of  poles  or  cross  arms,  must  be  still  furd 
creased  to  avoid  destructive  arcing. 

The  nearest  approach  to  an  absolute  physical  limit  of  voltag 
present  line  construction  is  met  in  the  constant  passage  of  t 
through  the  air  from  wire  to  w^ire  of  a  circuit.  A  paper  b] 
Scott,  Vol.  XV,  T.  A.  I.  E.  E.,  gives  the  tests  made  at  Telluride 
orado,  to  determine  the  rates  at  which  energ\'  is  lost  by  pa 
through  the  air  from  one  wire  to  another  of  the  same  circuit, 
tests  at  Telluride  were  made  with  two-wire  circuits  strung  on  a 
line  11,720  feet  in  length.  Measurements  were  made  of  the  et 
escaping  from  wire  to  wire  at  different  voltages  on  the  line,  and 
with  the  two  wires  at  various  distances  apart.  It  was  found  tha 
loss  of  energy  over  the  surfaces  of  insulators  was  very  slight,  and 
the  loss  incident  to  the  passage  of  energy  directly  through  the  ; 
the  main  one  to  be  considered.  This  leakage  through  the  air  v 
with  the  length  of  the  line,  as  might  be  expected.  Tests  were  1 
with  pairs  of  wires  running  the  entire  length  of  the  pole  line  ai 
distances  of  15,  22,  35,  and  52  inches  apart  respectively.  Losses 
wires  22  or  35  inches  apart  were  intermediate  to  the  losses  when  ^ 
were  15  and  52  inches  apart  respectively.  Results  given  in  the  orii 
paper  for  the  pair  of  wires  that  were  15  inches  apart  and  for  the 
that  were  52  inches  apart,  are  here  reduced  to  approximate  ^ 
per  mile  of  two-wire  line.  At  40,000  volts  the  loss  between  the 
wires  that  were  15  inches  apart  was  about  150  watts  per  mile,  an< 
tween  the  two  wires  that  were  52  inches  apart  the  loss  was  84  ^ 
per  mile.  The  two  wires  15  inches  apart  showed  a  leakage  of 
proximately  413  watts  per  mile  when  the  voltage  was  up  to  4.: 
volts,  but  the  wires  52  inches  apart  were  subject  to  a  leakage  of 
94  watts  per  mile  at  the  same  voltage.  At  47«300  volts,  the  hii 
pressure  recorded  for  the  two  wires  15  inches  apart,  the  leakag* 
tween  them  was  about  T.215  watts  per  mile,  while  an  equal  voltai 
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the  two  wires  52  inches  apart  caused  a  leakage  of  only  122  watts  per 
mile  or  cme-tenth  of  that  between  the  wires  that  were  15  inches  apart. 
When  about  50,000  volts  was  reached  on  the  two  wires  52  inches  apart, 
the  leakage  between  them  amounted  to  146  watts  per  mile,  but  be- 
yond this  voltage  the  loss  went  up  rapidly,  and  was  225  watts  per  mile 
at  about  54,600  volts.  For  higher  pressures  the  loss  between  these  two 
wires  was  still  more  rapidly  increased,  and  amounted  to  1,368  watts 
per  mile  with  about  59,300  volts,  the  highest  number  recorded.  With 
a  loss  of  about  1,215  watts  per  mile  between  the  two  wires  52  inches 
apart,  the  voltage  on  them  was  58,800,  in  contrast  with  the  47,300  volts 
producing  the  same  leakage  on  the  two  wires  15  inches  apart. 

Evidently,  however,  at  even  52  inches  between  line  wires  the  limit 
of  high  voltage  is  not  far  away.  When  the  voltage  on  the  5  2-inch 
line  was  raised  from  54,600  to  59,300,  the  leakage  loss  between  the 
two  wires  increased  about  1,143  watts  per  mile.  If  the  leakage  in- 
creases at  least  in  like  proportion,  as  seems  probable,  for  still  higher 
pressures,  the  loss  between  the  two  wires  would  amount  to  6,321  watts 
per  mile  with  80,000  volts  on  the  line.  On  a  line  200  miles  long  this 
loss  by  leakage  between  the  two  wires  would  amount  to  1,264,200 
watts.  Any  such  leakage  as  this  obviously  sets  an  absolute,  physical 
limit  to  the  voltage,  and  consequently  the  length,  of  transmission. 

Fortunately  for  the  future  delivery  of  energy  to  great  distances 

from  its  source,  the  means  to  avoid  the  limit  just  discussed,  though 

novel,  are  not  difficult.     The  electrical  resistance  of  air,  like  that  of 

any  other  substance,  increases  with  the  length  of  the  circuit  through  it. 

The  leakage  described  is  a  flow  of  electrical  energy  through  the  air 

from  one  wire  to  another  of  the  same  circuit.    To  reduce  this  leakage 

it  is  simply  necessary  to  give  the  path  from  wire  to  wire  through  the 

air  greater  electrical  resistance  by  increasing  its  length,  that  is,  by 

placing  the  wires  at  greater  distances  apart.    The  fact  demonstrated 

at  Telluride,  that  with  47,300  volts  on  each  line  the  leakage  per  mile 

between  the  two  wires  15  inches  apart  was  ten  times  as  great  as  the 

leakage  between  the  two  wires  52  inches  apart,  is  full  of  meaning. 

Evidently,  leakage  through  the  air  may  be  reduced  to  any  desired 

extent  by  suitable  increase  of  distance  between  the  wires  of  the  same" 

circuit.    But  to  carry  this  increase  of  distance  between  wires  very  far 

involves  radical  changes  in  line  construction.    Thus  far  it  has  been 

the  uniform  practice  to  carry  the  two  or  three  wires  of  a  transmission 

circuit  on  a  single  line  of  poles,  and  in  many  cases  several  such  circuits 

*''e  mounted  on  the  same  pole  line.    For  the  70-mile  transmission  into 

^utte,  Montana,  only  the  three  wires  of  a  single  circuit  are  mounted 

^  One  pole  line,  and  this  represents  the  best  present  practice     ^* 
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cross  arms  on  this  line  are  each  8  feet  long,  and  one  is  attacho 
pole.    The  poles  are  not  less  than  35  feet  long  and  have  8-ii 
One  wire  is  mounted  at  the  top  of  each  pole,  and  the  other  is 
near  the  ends  of  the  cross  arm,  so  that  the  three  wires  are  eqi 
and  78  inches  apan.     By  the  use  of  still  heavier  poles  th« 
of  cross  arms  may  be  increased  to  12  or  14  feet,  for  which  thdi 
should  be  not  less  than  4  by  6  inches.    Placing  one  wire  at  1 
top,  the  12-foot  cross  arm  would  permit  the  three  wires  of  a  d 
be  spaced  about  10.5  feet  apart.    The  cost  of  extra  large  poles  ; 
rapidly  and  there  are  alternative  constructions  that  seem  bette 
to  the  case.    Moreover,  a  few  tens  of  thousands  of  volts  above 
practice  would  bring  us  again  to  a  point  where  even  10.5  feet  I 
wires  would  not  prevent  a  prohibitive  leakage.    Two  poles  m 
set  20  feet  apart,  with  a  cross  piece  between  them,  extending 
feet  beyond  each  pole  and  having  a  total  length  of  30  feet, 
would  permit  three  wires  to  be  mounted  along  the  cross  piece  at 
about  14  feet  apart.     Such  a  cross  piece  would  approach  a  { 
moderate  size  in  cost,  and  the  distance  between  wires  wouk 
reach  its  limit.     Moreover,  the  support  of  wires  carrying  ext 
high  voltages  above  any  horizontal  arm  is  objectionable,  becav 
lower  wet  edge  of  each  insulator  cannot  be  very  far  from  such  a 
no  matter  how  great  the  diameter  of  the  insulator. 

If  the  present  transmission  pressures  of  50,000  to  60,000  vo 
to  be  greatly  exceeded,  the  best  line  structure  seems  to  involve  t 
of  a  separate  pole  for  each  wire  of  a  circuit,  each  wire  to  be  m< 
at  the  top  of  its  pole.  This  construction  calls  for  three  lines  oi 
to  carry  the  three  wires  of  a  three-phase  transmission.  Each  o] 
poles  may  be  of  only  moderate  dimensions,  say  30  feet  long  wit! 
7-inch  top.  The  cost  of  three  of  these  poles  will  exceed  by  only  j 
erate  percentage  that  of  a  35-  or  40- foot  pole  with  an  8-  to  io-in< 
such  as  would  be  necessary  with  12- foot  cross  arms.  The  di 
between  these  poles  at  right  angles  to  the  line  may  be  anything  d 
so  that  leakage  from  wire  to  wire  through  the  air  will  be  reduce 
trifling  matter  at  any  voltage.  Extra  long  pins  and  insulators 
umbrella  type  at  the  pole  tops  will  easily  give  a  distance  of  tw 
or  more  between  the  lower  wet  edge  of  each  insulator  and  the 
of  pin  or  pole.  Such  line  construction  would  probably  safely 
two  or  three  times  the  maximum  voltage  of  present  practice,  and 
force  the  physical  limit  of  electrical  transmission  back  to  the  1 
pressure  at  which  transformers  could  be  operated. 
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SALIENT  FEATURES  OF  THE  DUSSELDORF 
EXPOSITION. 

By  Harrington  Emerson. 

The  Dtisscldorf  Exposition  has  not  attracted  the  attention  it  merits  from  English-speaking 
countries — partly,  no  doubt,  through  England's  engrossment  in  the  war  and,  later,  in  the 
coronation,  and  the  United  States'  absorption  in  extraordinarily  active  home  trade.  This 
short  review  touches  only  the  salient  features  of  an  exhibition  which  was  highly  illustrative 
of,  and  highly  creditable  to,  the  engineering  industries  and  especially  the  iron  and  steel  trade 
of  Germany. — The  Editors. 

USSELDORF,  on  the  right  bank  of  the  Rhine,  a  few 
miles  below  the  more  saintly  Cologne,  was  at  least  a 
village  nine  hundred  years  ago  and  remained  until 
this  century  little  more  than  a  pious  residential  village 
for  countless  princelings.  It  was  furiously  bombarded 
by  the  French  in  1794,  later  became  the  capital  of  one 
of  the  Napoleonic  duchies,  succeeded  to  the  benefits  of 
the  Code  Xapoleon,  was  given  the  rights  of  a  free  port  in  1829,  and 
even  before  that  time  became  central  and  port  city  for  the  great  coal 
and  iron  province  of  the  German  Empire,  Rhenish  Prussia,  which  is, 
on  a  very  condensed  scale,  the  Pittsburg-Buflfalo-Cleveland  region  of 
Germany. 

What  iron  and  coal  does  for  a  region  in  concentration  of  popula- 
tion is  shown  here  by  a  density  of  500  inhabitants  per  square  mile. 
This  is  one  of  the  most  densely  populated  regions  of  Europe,  if  cities 
alone  are  not  counted.  The  neighboring  fens  of  Hannover  have  a 
population  of  less  than  40  to  the  mile.  The  dense  population  within  a 
radius  of  ten  miles  is  partly  concentrated  in  four  large  cities — Diissel- 
dorf,  the  port  on  the  Rhine,  a  city  with  a  history,  with  art  galleries, 
and  with  a  great  polytechnic  school ;  Barmen  and  Elberfeld,  only  five 
miles  apart;  and  the  city  of  Essen,  which  could  more  properly  be 
called  Kruppville,  as  the  great  Krupp  establishment  has  on  its  pay- 
roll 43,000,  of  whom  25,000  are  in  Essen  alone  out  of  a  total  population 
of  117,000  in  1899.  The  history  of  the  Krupps  is  an  epitome  of  the 
growth  of  the  whole  province,  and  the  firm's  display  is  the  most  im- 
portant part  of  the  Diisseldorf  exposition. 

Just  a  generation  ago,  in  1880,  Dusseldorf  had  a  successful  expo- 
sition, and  the  younger  generation  was  desirous  for  another  to  show 
the  city's  advance.     Then,  too,  there  was  disappointment  over  the 
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small  space  allotted  to  the  iron  industries  of  Rhenish   Prussia 
Westi)halia  at  the  Paris  Exposition  of  1900.     The  whole  of  (jenn 
had  none  too  lar^e  a  space,  and  this  was  ap])ortioned  anions-  the  v. 
ous  parts  of  the  empire. 

Only  recently  Diisseldorf  had  won  in  a  g^reat  stru.j:^"jj:le  with 
Rhine  which  was  depositing  on  the  inside  of  the  bend  opposite 
city  and  encroaching^  <^n  the  outside  of  the  water  curve  where  Diis: 
dorf  stands.     This  strutr^le  had  been  goin^  on  for  centuries,  the  Rh 
having^  swallowed  everythin<^  except  the  mediaeval  Thomas  basti 
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and  lower  down  the  castle  of  the  Dukts  of  lierg.  The  building  of  a 
harbor,  finished  in  i8(/),  and  the  erection  of  the  j^reat  Rhine  brid^^e, 
be^un  the  same  year,  j^ave  an  oi)i)ortiniity  finally  to  conquer  the  river 
at  a  c<3st  of  over  a  million  marks. 

The  rij^iit  bank  was  filled  in.  and  this  inundated  iMjrtion  of  the  city 
and  the  swamp  and  meadow  lands  of  the  island  (ialzheim,  in  all  a  tract 
a  mile  and  a  quarter  lon^,  8cx^  feet  wide,  risinj^  in  terraces,  was  offered 
by  the  city  for  the  expositijjn.  T()  avoid  the  continj^ency  of  a  June 
overflow,  most  of  the  buildings  were  placed  thirty  feet  above  low-water 
mark,  the  art  gallery  and  machinery  hall  beinj^^  thirty-five  feet  above. 
As  the  fine  arts  building  was  to  be  of  stone  and  i)ermanent,  it  became 
doubly  necessary  U)  i)lace  it  on  the  highest  ground.  And  alongside  of 
it  is  the  machine  hall  containing  also  enormously  valuable  exhibits 
nnp(»ssible  to  move  (juickly. 


THE    (il'TKHOFFMNCiSHi'TTK    lOMI'ANVS    ItllLHIN*;    AT    DlSSKI.lx  JKI-. 
liy  I'ourti'sv  "/    'hr  ^cii'tfitir  .inu-riroti. 

After  it  was  resolved  to  hold  an  exi)osiiion,  the  lar^e  manufac- 
turers t«Hik  the  lead,  and  it  is  typical  (»f  the  slow  changes  in  (iermany 
that,  instead  of  a  young  man,  Mr.  IJng,  who  had  successfully  directed 
the  fonner  ex|^)sition,  was  again  placed  in  charge.  .The  committee  on 
plans  met  in  July,  1900,  and  accepted  the  designs  of  the  Hamburg 
architect,  George  Thielen,  who  did  not  live  to  see  his  work  completed. 
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Divisions                                                               Receipts.  Expenses. 

1  Subscriptions    608,450  124,000 

2  Guarantees    I47,550  170,000 

3  Main  Building 1,000,000 

4  Machinery  Hall  600,000 

5  Fine  Arts  345,ooo  1,045,000 

6  Horticultural  Hall   50,000 

7  Parking  and  Flower  Beds 80,000 

8  Paths  and  Terraces  92,000 

9  Rail  Road   70,000  100,000 

10  Restaurant  Buildings  100,000  200,000 

1 1  Water  and  Gas   3,000  100,000 

12  Steam  Boilers    50,000 

13  Enclosures    15,000  35,ooo 

14  Water  Courses 30,000 

15  Music  Pavillions  12,000 

16  Fences,  etc 85,000 

17  Preparation  of  Site 10,000 

18  Administration  Buildings  20,000 

19  Interior   Decoration    5,000  80,000 

20  Flags  and  External  Decorations 50,000 

21  Insurance  Premiums   80,000  100,000 

22  Space  for  Exhibitors 860,000  

2^     Restaurant   Privileges   150,000  

24  Wine  and  Lunch  Counters 450,000  

25  Commissions  on  Sales 50,000  

26  Lottery   i  .200,000  900,000 

27  Entrance  Receipts  2.300,000  5,000 

28  Catalogs  and  Guides 75,ooo  30,000 

29  Advertising    200,000 

30  Exposition  Newspapers,  to  opening 40,000  45,ooo 

31  Exposition  Newspapers  During  Exposition....       40,000  . 

^     Medals  and  Diplomas   25,000 

33  Music,  Fireworks.  Sports 200,000 

34  Electric  Light  and  Power  150.000  350,000 

35  Water  and  Gas  Supply 5.000  50.000 

36  Competition  Plans   30,000 

^7    Committee  on  Care  of  Visitors  1,000  5,000 

3I&     Prizes  for  Various  Societies  5,000 

39  Office  and  Entertainments  300.000 

40  Postage    15,000 

41  Rent  of  Offices   3,500 

42  Inventory     5,000  30,000 

43  Salaries  and  Uniforms  of  Attendants 100,000 

44  Firemen,  Police,  Hygiene 60,000 

45  Salaries  of  Administration   70,000 

46  Agencies    20,000 

47  Interest  on  Borrowed  Money  75,000 

48  Contingent    Fund    148,500 


6.700,000  6,700,000 
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EXHIBIT  OF  THE  MANNESMAN  TUBE  WORKS.  DUSSELDORF. 

The  total  extent  of  the  exposition  grounds  is  5,830,000  square  feet, 
or  about  140  acres,  the  portion,  covered  with  buildings  being  about  40 
acres.     The  buildings  cover  more  space  than  those  of  the  Paris  expo- 
sition of  1867,  and  very  nearly  as  much  as  the  Menna  exposition  of 
^873 — two  to  four  times  as  much  space  as  the  previous  German  expo- 
sitions of  Xiimberg,  Leipzig,  and  Berlin.     The  figures  of  these  com- 
parisons are  furnished  in  the  official  guide,  which  ignores  the  Colum- 
bian exposition  in  Chicago  in  1893,  ^s  well  as  the  lesser  undertakings 
at  Omaha,  Buffalo,  and  Charleston.    DiisseWorf  gives  some  interesting 
figures  showing  the  relative  importance  of  human  affairs : — 
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Main  Industrial  Hall  318,000  square 

Machinery  Hall  156,000 

Gallery  of  Fine  Arts 86,000 

Restaurant   30,200 

Wine  Room 20,500 

Power  House  15,000 

The  committee  in  charge  did  not  see  its  way  clear  to  take 
of  removing  the  machinery  hall,  built  of  iron,  after  the  exposi 
over;  so  they  arranged  to  borrow  the  building  for  a  fixed 
from  the  firm  building  it,  and  this  firm,  in  order  to  lose  as  litth 
sible,  put  up  the  building  with  reference  to  its  ultimate  rem< 
salvage.     Its  situation  and  its  width  were  determined  by  the  c 
of  the  ground.     It  must  be  above  high-water  mark;  it  coulc 
very  wide,  so  it  had  to  make  up  in  length  for  the  curtailment  h 
The  result  is  a  long  hall  in  three  sections,  of  which  the  cent 
main  hall  is  80  feet  wide  and  920  feet  long,  the  two  wings  being 
feet  wide.    The  central  hall  is  provided  with  three  electric  tr 
cranes,  each  of  30-tons  capacity,  and  a  running  height  of  ; 
Each  of  the  wings  has  four  electric  cranes  of  10-  to  15-tons.c 
and  a  height  of  22  feet.     That  the  eleven  travelling  cranes 
electric  indicates  to  what  extent,  in  this  line  at  least,  electric 
wc«i  in  the  race  with  steaim. 

For  purposes  of  illumination  electricity  shows  no  such  1 
At  Buffalo  there  was  only  electricity  and  acetylene,  but  at  Dus 
there  are  electric  lights,  alcohol  incandescent  lights,  city  gas 
pressed  gas,  and  incandescent  kerosene  lights  of  the  Wasl* 
patents.  Nevertheless  electric  lights  exceed  all  others,  numberinj 
incandescents  and  1,000  arc  lights.  12,000  electric  horse  pc 
generated  on  the  grounds,  of  which  one-half  is  for  supply  of 
and  the  other  half  for  lights.  The  prime  movers  are  twenty-sij* 
engines  with  twenty-seven,  nearly  all  direct-coupled  dynamofi 
direct  current  both  115  and  220  volts  are  used,  but  nothing  '. 
In  the  triphase,  currents  of  2,000  and  5.000  volts  are  employ 
alternating  currents  of  10,000  volts. 

Water  is  drawn  mainly  from  the  Rhine  by  four  electrically 
centrifugal  pumps  with  a  combined  capacity  of  18,500  gallons 
ute  and  an  averatjc  elevation  of  25  feet.  The  electric  motors  at 
able  in  speed  in  order  to  be  adjusted  to  the  rise  and  fall  of  th< 
There  are  also  at  the  Rhine  station  two  high-pressure  cent 
pumps  with  a  capacity  of  1,320  gallons  a  minute. 

Electricity  is  generated  by  four  tandem  horizontal  engines 
oping  altogether  5,000  horse  power,  four  compound  horizon 
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gines  giving  a  total  of  1,700  horse  power,  one  three-cylinder  vertical 
engine  of  2,750  horse  power,  seven  compound  two-cylinder  vertical 
engines,  totalling  2,550  horse  power,  four  horizontal  one-cylinder  en- 
gines with  a  combined  output  of  220  horse  power,  one  De  Laval  steam 
turbine  of  100  horse  power,  and  two  gas  engines,  one  of  250  and  the 
other  of  50  horse  power,  yielding  a  total  of  12,620  horse  power. 

There  are  two  power  stations,  one  for  bituminous  coal  and  the 
other  for  the  brown  or  lignite  coal.  In  the  former  are  sixteen  boilers, 
in  the  latter  three.  Gas  engines,  large  and  numerous,  are  installed 
for  power  purposes  but  cut  a  very  insignificant  figure  in  the  generation 
of  electricity. 

A  little  railroad  run  with  storage  batteries  curves  through  the 
grounds.  Its  length  is  1.3  miles,  the  fare  20  pfennigs,  the  speed  a 
little  more  than  seven  miles  an  hour.  To  meet  the  requirements  of 
varying  passengfcr  demands  the  cars  run  on  5-minute  headway  with- 


VERTICAL  TRIPLE-EXPANSION   ENGINE  AND  DYNAMO,   GUTEHOFFNUNGSHUTTE. 
The  largest  engine  in  the  Exposition,  3,500  horse-power,  94  revolutions. 
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out  trailer  from  10  until  2  o'clock,  from  2  until  5  on  2^^ -minute  head- 
way, from  5  to  8  p.  m.  with  trailer  on  2^-minute  headway,  and  from 
8  to  10  on  a  5-minute  headway  without  trailer.  The  motor  car  carries 
forty  passengers,  the  trailer  thirty,  and  tickets  are  secured  from  slot 
machines,  an  arrang^ement  that  might  with  convenience  to  the  public 
be  introduced  on  the  elevated  lines  in  America. 


PART    OF    EXHIBIT    OF    THE    GLTEHOFFN  LXGSHl'TTE    COMPANY.    OF    OBERH  AL'SEN. 

Double  tandem  hauling  engines  and    Riedler  high-voltage  450-horse-power  electric-driven    pump. 

By  courtesy  of  the  Scientific  American. 

Only  in  the  most  general  way  can  a  review  be  made  of  some  of  the 
exhibits. 

Krupp's  pavilion  covers  45,210  square  feet  and  his  prize  exhibit 
is  the  hollow  crucible  crank  shaft  forged  from  an  ingot  12  feet  9^ 
inches  long,  6  feet  in  diameter,  and  weighing  80  tons,  cast  from  1.768 
crucibles  by  490  men  in  30  minutes,  forged  under  a  5,000-ton  press  in 
62  hours,  with  22  heats,  to  a  length  of  135  feet.  The  lathe  on  which 
it  was  turned  and  bored  was,  length  of  bed  166  feet  4  inches;  useful 
length.  152  feet  6  inches:  swing,  31.5  inches. 

In  1840  a  forging  of  800  pounds  was  large;  in  1851  Krupp  ex- 
hibited a  block  of  4,000  pounds:  in  1855,  6,000  pounds;  in  1861,  50,- 
000  pounds;  in  Paris  in  1867,  80,000  pounds,  and  in   1887,  170,000 


Digitized  by  VjOOQ IC 


28  THE  ENGINEERING  MAGAZINE. 

pounds.  The  present  maximum  for  crucible  steel  is  85,000 
the  forge  is  able  to  handle  single  pieces  weighing  120,000  kil 
More  important  than  big  lathes,  big  forging,  and  big  casi 
the  exhibits  of  modern  rapid-cutting  steels,  originally  deve 
Taylor  and  White  at  the  Bethlehem  Iron  Works  and  since  pi 
market  by  many  steel  manufacturers.  Krupp  shows  tools  ^ 
150  feet  a  minute  (on  cast  iron  120  feet)  and  take  off  194 


DISPLAY    OF    THE    HOKDE    BEKGWERKS    &     HUTTENVEREIN. 
Jioiler  plate  JJ.5  metres  by  3.2  metres  suspended  on  the  left. 

hour.  These  Krupp  tools  run  several  liours  without  grinding, 
times  days  or  even  weeks,  and  with  a  sufficiently  strong  lathe  ii 
the  output  four  to  six  times. 

Another  very  interesting  exhibit  of  Krupp's  are  the  rock 
some  of  them  20  feet  long  and  of  great  weight,  4  inches  sqi 
cross  section.  They  are  forged  from  Martin  steel,  with  an  ii 
and  welded-in  wedge  of  hard  crucible  steel.  Some  of  these  ro 
ters  have  struck  250,000  blows.  One  of  them  broke  down 
cubic  yards  of  hard  slate  with  165,000  blows.  Krupp  also  exl 
torpedo  air  reservoir  18  inches  in  diameter,  28/100  inch  in  thi' 
which  only  yielded,  splitting  open,  under  a  hydraulic  press 
3,800  pounds  per  square  inch. 

There  are  also  designs  of  small  marine  engines,  170-horse 
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triple-expansion,  lo-inch  stroke,  of  which  the  total  weight,  including 
boiler-room  equipment,  propeller,  and  connections  complete,  is  60 
pounds  per  indicated  horse  power,  or,  forcing  them  to  210  horse 
power,  the  weight  is  50  pounds  per  indicated  horse  power. 

The  Riedler  fast  pumps  at  300  revolutions  per  minute,  pump  8.2 
cubic  feet  of  water  per  minute  to  a  height  of  1,968  feet.  The  electric 
motor,  200  revolutions  per  minute,  is  driven  by  450-horse-power  tri- 
phase  2,000-volt  current. 

Notable  improvements  are  also  shown  in  hydraulic  cements.  The 
so-called  iron  Portland  cement  sets  very  fast  and  at  constant  volume. 
It  is  made  by  adding,  in  exact  proportions,  finely  ground,  granulated 
blast-furnace  slag  to  clinkered  Portland  cement.  So  important  are 
exact  proportions  that  to  avoid  human  error,  all  weighing  and  mixing 
are  done  automaticallv. 


DISPLAY  OF  THE  RHEINISCHE  METALLWAAREN   FABRIK. 

The  Diisseldorf  exposition  is  probably  the  largest  and  most  com- 
plete exhibition  the  world  has  seen  of  everything  appertaining  to  heat 
engines  and  steel-working  machinery^  beginning  with  the  mining  of 
lignites  and  coal,  their  use  under  boilers  and  in  gas  producers,  steam 
engines  both  of  the  reciprocating  and  turbine  type,  hydro-carbon  en- 
gines of  all  kinds,  from  the  rich  kerosene  to  the  lean  blast  gas,  these 
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last  giants  in  size.  The  power  generated  is  transformed  i 
tricity  by  direct,  alternating,  and  triphase  currents,  which 
drive  high-speed  reciprocating  or  centrifugal  pumps,  men 
cranes,  turn  lathes  and  other  machine  tools,  make  incandesi 
arc  lights  and  charge  batteries  for  the  Exposition  railway. 

Iron  and  steel  are  on  hand,  from  the  sections  of  ore  and  ro< 
highest  samples  of  piano  wire,  torpedo-reserv^oir  sheets,  self 
ing  tools  which  cut  when  red-hot,  iron  and  steel  made  by  almo 
known  process — cast,  puddled,  crucible,  Bessemer,  Martin,  a 
basic  processes;  steel  cast,  forged,  welded,  drawn  hot  an^ 
steels  that  do  not  corrode  in  sea  water,  or  that  do  not  crystali2 
not  expand  with  temperature  variations;  steel  made  into  nee< 
almost  microscopic  screws  and  watch-springs ;  ingots  of  crucil 


PKODl'LTS    OF    THE    PLATE    MILLS    OF    SCHULZ    KNAUDT    ACTIEN    GESELLSCI 

ESSEN -RUHR. 
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EX  H  HUT   OF    THE    (iEWERKSCHAFT    GRILLO    FUNKE    &    CO..    SCHALKE. 

weighing  80  tons,  forged  into  shafts  135  feet  long,  the  shafts  turned 
and  bored  on  monster  lathes.  To  the  layman  steel  is  steel,  but  these 
steels  are  as  specialized  as  the  trotting  horse  or  the  (lerman  university 
professor — pre-eminently,  superlatively  good  for  one  thing. 

In  comparison  with  the  iron,  steel,  power  and  machine  exhibits, 
the  great  chemical  and  technical  display  pales,  and  the  assembled  art 
treasures  of  modern  (iermany  become  an  anachronism.  The  art  of  the 
future  is  as  distant  from  the  art  of  the  past  as  the  iron  and  steel  of 
Cortes  and  Pizarro  are  different  from  the  engines  of  the  Inchkeith 
or  of  the  Deutschland.  l»athing  nymj)hs,  fi-^hting  centaurs,  fossilized 
landscapes,  idealized  portraits,  no  longer  hold  our  attention.  The 
moving  pictures,  the  delicately  tinted  Japanese  slides,  the  marvellous 
portrait  photographs,  all  stimulate  and  insj)ire  where  the  modern  gal- 
ler>'  depresses.  The  artist  who  spends  weeks  on  a  single  production 
finds  his  reward  in  the  work.  He  sees  the  soul  of  things,  even  though 
he  fail  to  interpret  satisfactorily  for  others.  The  engineer  who  listens 
to  the  hum  of  the  24,000  revolutions  per  minute  of  the  steam  turbine, 
who  photographs  the  insect  or  bullet  in  flight,  who  measures  the  radi- 
ations from  radium,  will  be  satisfied  with  no  less  than  pictures  of  the 
soul  itself. 

As  a  whole,  the  Dusseldorf  exposition  is  unquestionably  great. 
Yet  with  admiration  for  the  varied  and  splendid  productions,  there  is 
disappointmer.t  that  to  oidy  a  limited  degree  have  possibilities  been 
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INTERIOR  OF   MACHINERY    HALL  AT  DUSSELDORF. 
By  courtesy  of  the  Scientific  American. 

realized.     What  of  the  humanity  back  of  all  this  effort?     D 
exist  for  the  sake  of  steel  ?    All  the  influence  of  Krupp,  for  ex 
and  all  his  intelligence,  might  have  been  directed  against  the 
wasted  and  unproductive  implements  and  paraphernalia  of 
might  have  gone  instead  into  productive  German  machines. 

Stores  of  the  two  elements,  carbon  and  iron,  deep  in  the 
have  made  Diisseldorf  the  center  of  one  of  the  greatest  ind 
regions  in  the  world.    With  8  pounds  of  steam  per  horse  powe 
the  steam  engine  has  almost  reached  the  pole  of  its  endeavor; 
cent,  efficiency  in  water  wheels  and  dynamos,  steel  of  200,000-1 
tensile  strength — in  these  directions  there  is  little  more  to  be  dor 
the  average  efficiency  of  man  is  as  yet  scarcely  one  per  cent, 
men  are  many  times  more  efficient  than  the  average ;  yet  who  ca 
that  with  wider  opportunity  or  more  wisely  directed  efforts  thej 
not  have  done  tenfold  more?     Beyond  prophets'  dreams  that 
will  surpass  its  competitors  that  first  learns  to  make  its  hu 
workman  the  master,  not  the  slave  of  his  task,  thus  increasi 
potential  efficiency  to  a  marked  degree. 
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ORDNANCE    ENGINEERING   AS  A    MECHANICAL 

INDUSTRY. 

By  J.  F.  Meigs. 

The  mechanics  of  ordnance  engineering  have  two  phases  of  great  interest — first,  the- won- 
derful ingenuity  developed  both  in  the  design  of  the  gun  and  its  mountings  and  in  the 
processes  of  manufacture;  second,  the  dynamics  of  the  gun  itself  regarded  as  a  huge  engine 
lor  directing  and  controlling  immense  forces.  It  is  rather  with  this  second  aspect  that  Mr. 
Meigs  deals.  -  The  Editors. 

KDXAXCE  engineering  is  concerned  with 
the  design  and  construction  of  the  inl- 
plenients  of  the  attack  and  defense  of  na- 
tions. At  the  present  time  there  are  in 
the  world  more  than  one  hundred  ar- 
mored battle-ships  under  construction, 
and  the  coasts  and  land  frontiers  of 
countries  are  being  defended  with  elab- 
orate systems  of  fortifications  and  guns. 
The  Muzzle  of  the  Thesc     defensive     arrangements     have 

greatly  increased  in  modern  times,  and  it 
is  now  recognized  that  they  are  necessary  to  national  safety.  The  guns 
in  the  above  classification  include  only  what  are  called  **guns  of  posi- 
tion/' and  besides  these,  all  of  the  Great  Powers  have  stationary  and 
movable  torpedoes,  field,  siege,  and  mountain  artillery,  and,  descending 
again  in  the  scale,  they  have  hand  weapons,  consisting  of  rifles,  pistols, 
etc.  Included  in  the  term  Ordnance  is  everything  pertaining  to  the 
above,  and  to  its  design  and  manufacture,  and  we  thus  see  that  the 
ordnance  offices  of  the  Great  Powers  of  the  world  spend  very  large 
sums  of  money,  and  control  what  is  perhaps,  on  account  of  the  great 
variety  of  the  range  of  the  contributory  sciences,  as  complex  an  output 
as  is  to  be  found. 

In  speaking  of  ordnance  people  generally  have  in  mind  a  gun  alone, 
but  they  should  consider  with  the  gun  the  means  of  resisting  its  attack. 
The  means  of  resisting  the  attack  of  guns  consists  in  "cover.''  Ships 
csLTTy  over  their  principal  parts  and  guns,  steel  armor  plates,  while  lines 
of  skirmishers  on  shore  seek  cover  behind  such  natural  objects  as  each 
individual  skirmisher  can  find.  The  art  of  resisting  the  attack  of  guns, 
then,  may  be  said  to  lead  to  two  extremes.  In  the  one  the  important 
things  are  concentrated  into  a  small  space  and  are  covered  with  armor 
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THE    ARMOR-PLATE    ROLLING    MILL    AT    KRUPP's,    ESSEN,    GERM 

plate,  or  stone  or  earthworks,  if  on  shore.  At  the  other  < 
find  the  dispersion  of  the  skirmish  Hne,  or  at  sea,  the  **cloii 
vessels,"  which  some  people  would  prefer  to  huild  rather 
ships.  Not  many  years  since  it  was  thought  hy  some  that  i 
to  build  fifty  torpedo  boats  costing  $100,000,  rather  than 
ship  costing  $5,000,000.  No  doubt  the  torpedo  boat,  with 
torpedo  (representing  sub-aquatic  ordnance),  if  she  can 
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game  in  advance,  can  get  the  better  of  the  battle-ship.  But  the  view 
is  prevalent  now  that,  while  there  should  be  some  torpedo  boats,  the 
bulk  of  the  money  and  effort  put  into  naval  and  coast  defenses  should 
go  into  battle-ships  and  fortifications.  The  battle-ship  can  go  any- 
where, while  the  torpedo  boat,  because  she  cannot  carry  much  coal,  is 
tied  to  the  home  port,  and  in  bad  weather,  when  the  battle-ship  is  com- 
paratively steady,  the  torpedo  boat  would,  at  any  speed,  tear  herself  to 
pieces  in  the  heavy  seaway.  In  the  same  way,  in  land  defense,  the  bulk 
of  the  money  and  effort  is  now  put  into  permanent  defenses  and  field 
artillery.  Nations  have  also  supplies  of  ammunition  and  portable 
weap>ons,  but  in  the  preparation  which  goes  on  in  peace  time  the  bulk 


12-INCH    GUN    ON    DISAPPEARING   CARRIAGE;    BETHLEHEM    STEEL   COMPANY. 
Characteristic  weapon  of  U.  S.  coast  defense.     Weight  50  tons.     The  lever  arms  permit  the 


gun  to  drop  9  feet  behind  a  parapet  after  firing, 
battery  by  a  counterpoise. 


It  is  returned  to 


Digitized  by  VjOOQ IC 


36 


THE  ENGINEERING   MAGAZINE. 


13-INCH   GUN    OF  THE   AMERICAN    NAVY,    WITH    HYDRAULIC   RECOIL 

of  the  money  and  attention  goes  to  putting  in  the  great  la 
on  the  frontiers. 

There  is,  probably,  no  feat  of  modern  engineering  so  v 
the  building  and  equipping  of  great  battle-ships.  Not  only 
thing  in  them  be  strong,  serviceable,  and  compact,  but,  sini 
of  load  the  ship  can  carry  is  so  much  offensive  or  defensi 
that  is,  is  so  much  weight  in  guns  or  armor — everything 
light  as  possible,  and  the  full  power  of  everything  put  ii 
must  be  utilized.  If  of  two  guns  of  a  certain  weight  on< 
a  more  effective  blow  than  the  other,  then  that  gun  is  the  or 
Similarly  the  armor  of  a  given  thickness  which  will  offer 
resistance  to  penetration  is  the  best  and  must  be  had  at  a 
we  go  into  a  modern  battle-ship  and  go  over  her,  there  are 
her  which  would  so  fill  us  with  wonder,  and,  it  may  be  add 
amount  of  uneasiness,  as  her  engine  room  and  her  gun  tun 
operation.    In  the  latter,  if  she  is  a  large  ship,  she  will  carr 


A  GROUP  OF   12-INCH   MORTARS,   AT  THE  BETHLEHEM   WOR 
The  mortan  throw  a  projectile  weighing  830  Ibe,,  tt  very  high  tnglet,  with 
attacking  an  armored  ihip  hy  piercing  her  deek. 
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13-inch  guns,  probably,  and  these,  weighing  from  50  to  60  tons — about 
the  weight  of  a  fair-sized  locomotive — will,  when  they  are  fired,  be 
projected  to  the  rear  at  a  rate  of  about  25  feet  per  second,  or  say  17 
miles  an  hour.  By  their  hydraulic  recoil  brakes,  in  which  resistance  to 
the  motion  of  a  piston  in  a  fluid-filled  cylinder  is  by  means  of  a  rod 
utilized  to  restrain  the  gun's  recoil,  the  gun  will  be  stopped  in  about  36 
inches,  and  will  be  returned  to  its  firing  position  by  a  powerful  coiled 
spring.    So  quick  is  the  stroke  of  recoil  and  return  that  the  eye  fails  to 


^l1i^ 

W^^r*    r     « 

THE  GREAT    16-INCH   GLN   AT  THE   WATEKVLIET  ARSENAL,    X.    Y. 
By  courtesy  of  C!ol.  J.    P.   Farley. 

appreciate  it,  and  devices  are  used  in  gun  turrets  to  prevent  the  gun 
from  being  loaded  twice,  from  a  mistake  on  the  part  of  the  gunners  in 
supposing  that  the  gun  had  been  fired  when  it  had  not.  Nothing,  per- 
haps, gives  an  idea  of  the  immensity  of  the  forces  in  play  so  well  as  the 
snapping  of  a  50-ton  weight  to  the  rear  and  forward  again  so  quickly 
that  the  human  eye  can  hardly  see  it.  On  land,  again,  we  have  the  so- 
called  disappearing  mountings,  on  which  a  gim  is  carried  on  a  pair  of 
long  rocking  levers.  Upon  firing,  the  gun  of  50  or  60  tons  is  dropped 
behind  a  parapet,  and,  upon  throwing  a  lever,  after  the  gun  has  been 
loaded  in  its  lower  position,  the  gun  rises  above  the  parapet  again,  and 
is  once  mo»*e  readv  to  be  fired. 
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I4-POUNDER  3-INCH    SEMI-AUTOMATIC   GUN. 
Vickers,  Sons,  &  Maxim,  Ltd. 

At  the  other  end  of  the  scale  we  have  the  "automatic"  gun 
automatic  feature  has  not  been  used  much  in  any  gun  throwing 
tiles  of  more  than  one  or  two  pounds  w^eight.  These  it  will  thro\ 
case  of  the  smaller  calibers,  at  the  rate  of  several  hundred  a  mi 
that  the  bullets  can  be  directed  by  the  giuiner  to  any  point,  in  t 
way  that  he  would  direct  a  stream  of  w-ater  from  a  hose  at 
Still  a  great  many  military  and  naval  men,  not  to  say  the  maj( 
not  believe  in  the  use  of  the  automatic  feature  on  even  one-pom 
because  an  automatic  gun  must  weigh  more  than  one  that 
loaded,  and  because  it  fires  ammunition  away  so  rapidly  that 
run  out  of  its  ordinary  supply  in  a  few  minutes.     Still,  an  ai 
gun  that  will  throw  projectiles  at  such  speed,  under  certain 
stances  may  be  a  most  useful  w-eapon.    To  give  an  idea  of  this 
may  be  stated  that  it  is  easy  to  cut  dowm  large  trees  with  the  st 
bullets  fired  from  an  automatic  gun,  using  projectiles  such  as  J 
from  ordinary  shoulder  guns. 


SCHNEIDER-CANET   24-CENTIMETRE   RAPID-FIRE   GUN    ON    NAVAL    MOUN 
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Guns  are  nowadays  all  built  of  steel,  and  successive  tubes  are 
shrunk  on,  one  outside  of  the  other,  and  thus  a  greater  strength  against 
internal  powder  pressure  is  reached  than  could  be  reached  with  a  gun 
of  one  piece.  Also,  guns  are  built  of  wire  sometimes,  and  the  wire 
gives  a  greater  margin  of  hoop  or  circumferential  strength.  On  the 
other  hand,  a  wire  gun  is  less  strong  lengthwise,  and  the  opponents  of 
wire-gim  construction  say  that  gims  are  more  apt  to  fail  lengthwise 
than  circumfercntially.  This  is  a  large  question,  and  one  upon  which  a 
great  deal  of  talent  has  been  engaged  for  many  years.  It  may  be 
stated  that  neither  the  army  nor  navy  of  the  United  States,  France, 

Russia  or  (Germany,  uses  wire  guns, 
while  in  England  they  are  used. 
The  theory  of  wire-g:un  construction, 
i  ^B*^  it  \\\\\  he  seen,  is  the  same  as  tliat 


I2-POUNDER    40-CALIBRE    GUN    FOR    FIELD    SERVICE,    ELS  WICK-BUILT. 

A  battery  of  six  of  these  guns  was  built  for  Lady  Meux,  who  presented  them  to  Lord  Roberts. 

They  were  served  in  South  Africa  by  a  volunteer  battery  from  Elswick.     Muzzle  velocity, 

2,230  feet  per  second;  range,  9,000  yards.     The  gun  recoils  in  the  line  of  fire,  and 

recoil  of  the  carriage  is  entirely  suppressed  by  brake  shoes  and  spade. 
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SHRINKINC;  A   JACKET  ON    A    IJ-INCH   GUN   TUBE.    WASHINGTOxN    NAV^ 

of  using  hoops  slirunk  to.^ctlier,  except  tliat  with  the  wire 
so  to  speak,  a  great  many  hoops,  and  the  tension  of  successive 
you  go  outwards  is  ohtained  l)y  the  pull  on  the  wire  in  win( 
the  gun,  instead  of  hy  making  the  hoop  which  is  to  go  on  the 
the  gun  smaller  than  the  piece  which  it  envelops,  heating  it 
it  into  its  seat,  and  allowing  it  to  cool  there  and  grip  the  inte 
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Since  each  successive  filament,  as  you  go  outwards  in  a  gun's 
walls,  pulls  less  and  less  when  the  powder  pressure  distends  the 
gun's  bore,  it  is  evident  that  it  avails  very  little  to  make  the  walls 
thick  beyond  a  certain  point.  At  present  the  walls  are  from  one  to  one 
and  one-quarter  times  the  diameter  of  the  bore.  Also,  theoretical  rea- 
soning indicates  that  the  strength  of  a  gun  (a  thick  hollow  cylinder) 
cannot  be  made  greater  than  about  1.4  times  the  clastic  strength  of  the 
metal  of  which  the  ^n  is  made.  Gun  steel  now  has  an  elastic  strength 
of  from  45,000  to  65,000  pounds  per  square  inch,  with  an  elongation  in 
a  2-inch  bar  of  from  25  to  15  per  cent,  of  its  original  length.  There  is 
a  constant  tendency  to  use  harder  and  stronger  steel. 


PLACING  .\ND  SHRINKING  ON  THE  HOOP  OF  A  66-TON  GUN  FOR  THE  JAPANESE  GOVERN- 
MENT,   AT    THE    SCHNEIDER    WORKS,    LE    CREUSOT. 

The  powder  pressures  in  guns  now  rarely  run  over  37,000  pounds 
to  the  square  inch,  and  it  is  doubtful  whether,  with  modern  powders, 
so  high  a  pressure  can  be  used,  as  modern  powders  are  liable,  when  too 
great  a  weight  of  them  is  exploded  in  a  gun-chamber  of  fixed  size,  to 
give  dangerous  pressures.  It  may  be  stated  that  all  powders  have 
critical  pressures,  and  that  when,  by  reason  of  employing  too  high  a 
''density  of  loading''  (that  is,  filling  the  chamber  too  full)  these  pres- 
sures are  reached,  variable,  abnormal,  and  violent  pressures  which  can- 
not be  predicted,  will  supervene.  The  critical  pressure  of  modern 
powders  is  lower  than  that  of  old  powders.  Modem  smokeless  pow- 
ders cannot  be  used  in  large  guns  with  safety  at  so  o^reat  a  pressure 
as  50,000  pounds  per  square  inch.     The  older  forms  of  powder,  such 
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THE  18-INCH  GATHMAXN  TORPEDO  GUN. 
Designed  and  built  by  the  Bethlehem  Steel  Co.         To  the  left  and  rear  is  seen  the 
pointed  projectile,  and  next  to  it  the  regular  powder  charge. 

as  that  which  was  called  brow^n  powder,  of  only  a  few  years 
could  be  used  at  as  high  a  pressure  as  that  just  stated,  but  1 
would  like  to  use  the  approved  modern  powder,  which  is  pure 
cellulose,  higher  than  perhaps  35,000  pounds  to  the  square  inc 
those  modern  powders  which  are  made  up  partly  of  nitro-cellulo 
partly  of  nitro-glycerine  could  not  be  used  at  as  high  a  limit  a 
The  limit  for  them  does  not  exceed  30,000  pounds.  When  it  is 
that  gims,  even  of  large  size,  can  be  made  sufficiently  strong  to 
stand,  with  proper  factors  of  safety,  pressures  of  40,000  to 
pounds  per  square  inch,  while  modern  powders  cannot  be  relied 
give  steady  and  uniform  pressures  when  worked  to  this  point, 
comes  apparent  that  much  is  to  be  desired  in  the  powder.  If  pc 
are  worked  near  their  critical  pressures,  the  products  of  comb 
are  believed  to  combine  in  differing  w-ays,  producing  different  *' 
of  explosion,''  and  what  are  called  "wave  pressures"  appear, 
these  circumstances,  abnormal  and  destructive  pressures  are  c: 


O-INCH    AND   7.5-lNCH   GUNS   AT   THE   PROVING   GROUNDS. 
Vickers.  Sons.  &  Maxim.  Ltd. 
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Besides  the  powder  just  referred  to,  which  is  that  used  for  propell- 
ing the  shot  out  of  the  gun  and  giving  it  its  destructive  energy,  there  is 
also  the  powder  which  is  used  to  burst  the  shell.  The  qualities  re- 
quired of  this  latter  are  obviously  different  from  those  of  the  propell- 
ing pow^der.  The  fonner  should  give  a  long  push  to  the  shot,  thereby 
propelling  it  without  too  great  a  strain  on  the  gun,  while  the  latter 
should  act  very  suddenly  and  blow  the  projectile  into  small  fragments. 
Late  developments  have  led  to  the  use  of  higfh  explosives,  generally 


A  14- YEAR-OLD  BOY  SEATED  IN  THE  BREECH  OF  THE  GATH  MANN  18-INCH  TOKl'EUO  GUN. 

The  photograph  ^hows  the  velocity  screens  and  the  tunnel  cut  in  the  rock  by  the  fire  of  pro- 
jectiles.    The  view  is  at   Redington.  the  proving  ground  of  the  Bethlehem  Steel  Co. 

some  form  of  picric  acid,  for  the  loading  of  shells.  These  are  fired  by 
suitable  fuse,  at  the  proper  moment,  and  the  whole  arrangement  of  the 
details  of  the  shell,  its  bursting  charge,  and  the  firing  of  the  latter,  con- 
stitute the  most  difficult  part,  perhaps,  of  ordnance. 

In  saying  just  above  that  the  propelling  charge  of  the  gun  should 
push  the  projectile  out  of  the  gtm  with  a  long  push  rather  than  a  short 
violent  one,  we  have  not  exhausted  the  matter  by  any  means.  Modern 
powders  are  progressive,  as  it  is  called.     That  is,  they  burn  in  the 


Digitized  by 


Google 


44  THE   ENGINEERING   MAGAZINE, 

chamber  with  comparative  slowness, and  supplement  the  pressu 
base  of  the  rapidly  advancing  shot  .by  fresh  additions  of  gas, 
shot  is  out  of  the  gun.    In  guns  suitable  for  powder  of  this  c 
length  of  bore  must  be  great  and  the  powder  chamber  should 
in  diameter.  This  necessitates  obviously  a  heavy  gun.  In  the  old 
which  used  black  powder,  the  chambers  were  not  so  large  nor  t 
so  long.    Any  one  visiting  the  old  arsenals  of  Europe  and  ex 
guns  made  200  or  300  years  ago,  w^ould  see  that  their  system 
regard  was  similar  to  that  of  the  present  day.    We  are  now,  bi 
of  long  bores  and  large  powder  charges,  contained  necessarily  i 


SCHNEIDER-CANET   GUN    OF    27-CENTI METRES    MOUNTED   ON    DISAPPEARING   CA 

chambers,  using  the  gun's  weight  economically,  while  40  yeai 
guns  wxTc  much  less  strong  around  the  muzzle,  the  chambers 
smaller,  and  the  guns  shorter,  so  that  economy  in  ammunitio 
striven  for  rather  than  economy  in  gun's  weight.  It  is  a  little  c 
that  at  the  present  time  we  are  moving  in  ordnance  i 
opposite  direction  to  that  followed  in  the  evolution  of  steam  er 
We  are  using  guns,  or  rather  the  powder  in  the  gun,  non-expan 
Neither  are  we  materially  raising  the  pressure  in  guns,  while 
pressure  is  rising  continually,  and  it  would  appear  that,  as  th« 
grows  stronger,  the  powder  pressures  should  be  raised.  This, 
ever,  is  a  question  of  the  powder  and  its  critical  pressure,  already 
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BETHLEHEM  STEEL  COMPANY  S  3-INCH  FIELD  GUN  AND  CARRIAGE,  WITH  LIMBER. 
Wcifht  follj  equipped,  with  44  rounds,  3,958  pounds. 
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No  less  important  than  the  gun  is  the  gun  mounting  or  \ 
Indeed  there  is  more  scope  for  improvement  and  betterment  in 
riage  than  in  the  gun,  and  there  is  a  particularly  interesting  » 
ment  now  going  on  in  field-gun  carriages.     Formerly  field  gu 


4-INCH  GUN  FOR  U.   S.   NAVY,  BUILT  BY  THE  BETHLEHEM  STEEL  CO. 

fixed  to  their  wheel  axle,  and  when  fired  the  gun  ran  with  the  ax 
wheels  to  the  rear,  a  distance  of  twenty  or  more  feet,  depending 
the  obstructions  on  the  ground.  At  present,  however,  everybody 
manding  what  are  called  rapid-fire  field  guns.  In  these  the  g^n  i 
on  the  axle,  with  a  hydraulic  recoil  cylinder  to  stop  it  and  retun 
battery ;  and  in  consequence  of  this  elastic  joint,  the  gunner  may 
the  trail   of  the  carriage,   the  wheels   remaininer  stationary  o 


37-MILLIMETRE  FIELD  EQUIPMENT. 
Vickers,  Sons,  &  Maxim,  Ltd. 


ground,  and  the  rate  of  fire  is  accelerated  from  four  or  five  roun* 
minute  to  twenty  rounds  per  minute.  The  reader  will  note  th 
old  fashioned  rigid  carriages,  as  they  are  called,  which  recoiled  < 
ground,  had  to  be  run  back  by  hand  to  their  position  before  firi 
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laborious  and  time-consuming  operation — between  each  fire.  While 
not  increasing  the  total  weight  of  the  equipment  behind  the  horses  and 
maintaining  the  effectiveness  of  the  gun,  it  is  striking  to  observe  that 
this  incorporation  of  what  is  called  rapid  fire  into  field  artillery  has  led 
to  enabling  one  gun  to  deliver  as  many  shots  as  four  could  formerly. 
Of  course  the  modern  gun  with  the  elastic  recoil  arrangements  is 
more  complicated  than  the  old  rigid  gun,  but  if  it  can  fire  four  or  five 
times  as  often,  it  would  appear  that  the  modern  complicated  gun  has 
come  to  stay,  and  that  the  men  who  handle  it  must  become  mechanics. 


BETHLEHEM  STEEL  COMPANY  S  3-INCH  MOUNTAIN  GUN  STOWED  FOR  TRANSPORTATION. 

The  mountings  for  ship  guns  and  guns  in  coast  fortifications  are 
very  much  the  same,  and  are  so  designed  and  constructed  as  to  throw 
into  the  power  of  one  man,  in  so  far  as  possible,  the  whole  control  of 
directing  the  gun  at  the  desired  target  and  firing  it  when  ready.  The 
loading  of  the  gun  and  the  opening  and  closing  of  the  breech  block  is 
performed  to  the  rear  of  the  man  firing  it,  and  therefore  out  of  his 
sight,  and  certain  interlocking  arrangements  in  the  firing  apparatus  are 
so  devised  as  to  prevent  him  from  firing  the  gun  unless  the  breech 
block  is  fullv  closed.     Admiral  Lord  Collingwood,  who  was  second 
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TIIK  S<  IINKIIJKK-CANET  75- MILLIMETRE  IL\PID-F1RE  FIELD  GUN.   X 

in  coinniaiKl  to  Xclson  at  the  battle  of  Trafalgar,  was 
tcllinj^^  his  men  that,  if  they  could  fire  three  well-directe( 
two  minutes,  they  were  certain  of  victory.    Their  guns 
2,4rx)  pounds.    The  modern  6-inch  breech-loading  gun, 


24-('KNTI METRE   SCHNEIDER-rANET    HOWITZER   OF    10   CALIBRES   ON 
SchiicicU-r  &  Cic,   1^  Crcusot,   France. 
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I2.000  or  I5,0(X)  pounds,  has  been  fired  eight  times  within  a  minute 
at  a  target  about  1,500  yards  distant,  probably  quite  three  times  the 
distance  in  Lord  CoIHngvvood's  mind,  and  struck  the  target  each  shot. 
The  diflference  here  shown  is  (hie  principally  to  the  mounting.  It  is 
due,  in  some  degree,  to  the  fact  that  the  modern  gun  is  breech-load- 


TWO  VIEWS   IN   THE   V.    S.    ARSENAL   AT   WATERVLIET,    N.    V. 

The  upper  picture  shows  the  gun-jacket  boring  and  turning  lathes,  the  lower  a  row  of  l>oring 

and  turning  mills.     The  tools  are  of  Nilcs  make. 

ing.  but  the  quicker  rate  of  fire  must  be  ascribed  in  large  measure  to 
the  excellence  of  the  mounting. 

Armor  plate,  which  now  constitutes  the  protection  universally  em- 
ployed by  ships  of  war  and  in  many  land  fortifications  to  resist  the 
attack  of  projectiles,  is  super-face-carbonized    and    hardened    steel. 
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Some  thirty  years  ago  what  was  called  compound  armor  was 
Europe.  This  consisted  of  a  face  of  hard  steel  burned  or  weld 
a  backing  of  comparatively  soft  metal ;  and  there  exists  a  close  s 
between  this  and  the  present  super-carbonized  and  face-ha 
armor.  In  the  compound  variety,  however,  the  joint  between  t 
and  the  hard  metal  was  never  good,  and  when  an  armor  pla 
struck  by  a  shot,  large  areas  would  be  stripped  of  the  hard  face 
hard  face,  produced  by  super-carbonization,  is  much  more  ad 
but,  it  must  be  added,  is  not  so  thick  as  that  which  can  be  pn 


TEST  PLATE  OF  THE  TURRET  OF  THE  U.   S.  S.   MAINE,  SUNK  IN   HAVANA  HAI 
These  plates  were  not  face-hardened,  but  were  homogeneous  steel.    The  "fringe"  which  j 
toward  the  gun  is  well  shown.     Photograph  taken  at  the  Bethlehem  Steel  Co.'s 
Redington  proving  ground. 

with  compound  armor.    Upon  the  whole,  however,  modern  am 
far  more  resisting  than  that  of  former  times. 

The  office  of  the  hard  face  in  armor  is  to  cause  the  rupture 
attacking  projectile.    The  projectile  makers  are  striving  so  to  d 
the  form  of  the  projectiles,  and  so  strengthen  them,  that  they  can 
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VIEWS  IN  THE  ERITH  WORKS  OF  MESSRS.  VICKERS,  SONS,  &  MAXIM,  ERITU,  KENT. 
Above  is  the  carriage  department;  below,  the  gun-mounting  department. 
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MILLING  AN  ARMOR  PLATE  TO  THE  PROPER  BEVEL. 
Fried.  Krupp  Works,  Essen,  Germany. 

the  glass-hard  2-inch-lhick  face  of  an  armor  plate  (say  from  4 
to  12  inches  in  total  thickness)  and  break  through  it  before  the) 
selves  are  broken.  To  this  end  the  working  end  of  the  project 
forward  end — is  glass-hard,  while  its  rear,  like  the  rear  of  an 
pl^Lte,  is  soft  and  tough,  and  will  yield  and  not  break.  Thus  b 
the  armor  plate  and  the  projectile  there  is  a  constant  rivalry,  and 
past  fifteen  years  the  armor  plate  has  become  from  two  and  a  ! 
three  times  more  resisting,  while  the  projectile  has  not  impro 
much,  ©wing  to  improvement  in  design  and  in  material  and  U 
ing  the  projectiles  have  advanced  somewhat,  and  in  the  use 
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soft  cap  on  their  noses,  rediscovered  some  few  years  back,  they  have 
materially  gained. 

Iron  annor  first  came  to  be  used  about  the  year  i860,  simultan- 
eously in  America  and  in  Europe.  In  the  American  civil  war,  as  is  well- 
known,  it  was  used  to  a  great  extent.  At  that  time  so-called  laminated 
armor  was  used,  consisting  of  a  number  of  plates  i  inch  or  i>4  inches 
thick.  The  metal  of  these  plates  was  comparatively  soft.  Following 
these  came  thicker  plates,  in  which  the  whole  thickness  of  armor  was 
in  one  solid  piece.     This  was  a  great  improvement,  and  plates  of  as 


7,000-TON   ASMOR-PLATE-BENDING   PRESS,   BETHLEHEM    STEEL  CO. 
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THE  UPPER  VIEW   SHOWS  THE  GUN   SHOPS  AND  THE  LOWER  VIEW   THE  ^ 
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much  as  20  inches  thickness  have  been  used.  The  use  of  compound 
armor  and  of  super-carbonized  faces  came  later,  and  they  are  mani- 
festly improvements  on  the  so-called  homogeneous  armor,  which  is 
of  one  degree  of  hardness  throughout. 

The  question  of  getting  a  sufficient  supply  of  ammunition  to  the 
guns,  whether  in  the  field  or  on  the  broadside  of  the  ship  or  in  her  tur- 
ret, is  perhaps  the  most  difficult  of  all  tasks  set  the  ordnance  engineer. 
Not  only  must  the  ammunition  be  moved  rapidly,  but  it  must  be  moved 
safely  and  securely,  and  the  bring^in^  up  from  the  bottom  of  the  ship 


INTERIOR  OF  THE   KRUPP  ARMOR-PLATE   SHOP. 

to  her  very  top,  that  is,  carrying  through  the  30  feet  between  her  maga- 
zines and  her  turrets,  a  couple  of  rounds  consisting  each  of  a  1,000- 
pound  shot  and  about  300  pounds  of  powder,  in  each  minute,  is  not 
easy  to  arrange  for.  It  may  be  noted  in  passing  that  most  of  the  ap- 
pliances are  electric,  and  that  interlocking  arrangements  must  be  pro- 
vided to  prevent  the  performance  of  operations  in  the  wrong  way — ^to 
prevent,  for  example,  the  gunner  from  attempting  to  raise  or  lower  the 
breech  of  the  gun  while  the  charge  is  being  rammed  into  it.  On  land, 
the  supply  of  ammunition,  from  that  of  the  skirmish  line,  now  at- 
tempted by  means  of  dogs,  to  that  of  the  12-inch  rifles  in  the  coast 
fortifications,  constitutes  also  a  most  difficult  task.    Indeed,  as  every 
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TORTIONS  OF  THE   ELSWICK   WORKS,    NEWCASTLE-L'PON-TYNE,    ENGLAND. 
y\bove  is  shown  the  erection  of  turntables  and  turrets  for  8-inch  guns.     Below  is  one 
large  machine  shops  for  turning  and  rifling  heavy  guns.     The  shop  takes 
guns  from  12  down  to  6  inches. 
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6-inch  gun  and  guns  of  smaller  size  may  be  fired  effectively  several 
times  a  minute,  and  as  each  12-inch  turret  or  barbette  gun  may  be 
fired  once  in  a  minute  or  in  a  minute  and  a  half,  we  may  affirm,  without 


THE  5,000-TOX    FORGING    PRESS,    KRUPP   WORKS. 

fear  of  contradiction,  that  the  guns  are  better  arranged  than  are  the 
methods  of  supplying  them  with  ammunition :  for  no  ship  could  bring 
her  ammunition  up  as  fast  as  is  indicated.  We  have  an  almost  parallel 
difficulty  in  the  matter  of  coaling  ships,  and  in  the  delivery  of  the  coal 
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to  their  furnaces,  for  in  many  ships  coal  can  be  burned  up  faste 
it  can  be  put  on  board,  and  in  some,  under  adverse  circumstan 
cannot  be  got  to  the  furnaces  as  fast  as  the  furnaces  can  bum 
Obviously  there  is  no  use  in  putting  complicated  arrangements  h 
to  quick  firing  on  the  guns,  unless  the  ammunition  can  be  broU| 
the  gun  fast  enough,  nor  is  there  any  use  in  putting  into  the  hai 


12,000-TON    HYDRAULIC   FORGING   PRESS,    ARMOR-PLATE   DEPARTMENT  OF  THE   » 

STEAD  STEEL  WORKS. 

the  soldier  on  the  skirmish  line  a  magazine  rifle,  from  which  he  c< 
fire  away  all  the  ammunition  which  he  himself  could  carry  in  a  ^ 
short  space  of  time,  unless  his  ammunition  supply  can  be  replenis! 
and  unless  he  can  be  taught  to  use  to  advantage  the  ammunition  he 
Still,  these  difficulties  of  ammunition  supply  must  be  overcome,  f( 
one  contestant  can  fire  more  rapidly  than  the  other  he  will  have  a 
termining  advantage,  and  therefore  both  will  endeavor  to  be  capabl 
firing  as  rapidly  as  may  be,  and  if  either  side  is  caught  without 
munition,  so  much  the  worse  for  it. 

A  correct  understanding  of  ordnance  engineering  may  be  gre 
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ARMOR-PLATE    ROLLING    MILL,    HOMESTEAD    STEEL    WORKS. 
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TWO  ARMOR  PLATES  AT  THE  TWIN   SHAPING   MACHINE  IN  THE  KRUPP  WORKI 
The  shaper  finishes  the  edges  of  armor  plates  either  square  or  at  any  desired  angle 
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222,300-POUND  NICKEL  STEEL  INGOT  FOR  TUBE  OF  16-INCH  RIFLE  FOR  U.  S. 
Bethlehem  Steel  Company. 
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aided  by  the  study  of  the  history  of  guns  and  protection.  The  battle- 
ship of  one  hundred  years  ag^o — the  iine-of-battle-ship"  or  "seventy- 
four."    as    they    were   called — carried    guns    which    could    penetrate 


ONE  EM)  OF  THE  ELSVVICK  SHOP  FOR  GLNS  FROM  6-IN(  11   TO  ^-INc  11   t  ALinRE. 


XILES  GUN-BORING  AND  TURNING  LATHES  IN  THE  OBOLHOFF  WORKS,  ST.   PETERSBURG. 

the  sides  of  similar  ships  at  from  i,ooo  to  1,500  yards  range.  Battle- 
ships of  the  present  day,  vessels-of-war  of  the  same  class  as  the  old 
seventy-four,  can  i>enetrate  their  likes  at  say  2,000  to  2,500  yards 
range.    The  old  ships  fought  always  much  within  their  effective  rano^e. 

Digitized  byLjOOQlC 


62 


THE   ENGINEERING   MAGAZINE. 


THE   MACHINE  SHOPS  OF  THE  ORDNANCE   WORKS   OF   SCHNEIDER   &   CiE,   LE  CREU 

and  probably  the  modern  ones  will  do  the  same.    To  accomplish  j 
thing  without  exhausting  their  supply  of  ammunition  they  will 
that  they  must  do  so,  because  even  when  the  sea  is  comparati 
smooth  there  will  be,  in  the  excitement  of  battle,  many  misses, 
battle-ship  of  old  fought  at  about  one-third  of  the  effective  rang: 


WORKSHOP  FOR  LARGE-BORE  GUNS  AT  THE  ORDNANCE  FACTORIES  OF  SCHNEIDER  & 

HAVRE,  FRANCE. 
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TRAINLOAD  OF  GUNS  FOR  U.  S.   AKMV  LEAVING  UKTHLEHEM    STEEL  WORKS  DURING  THE 
SPANISH-AMERICAN   WAR. 

her  guns;  at  what  range  will  the  next  great  naval  action  be  fought? 
Those  at  Vain.  Manila,  and  Santiago,  not  being  between  equally 
matched  ships,  hardly  give  us  an  answer  to  this  all-important  question. 

Much  has  been  done  in  the  past  twenty-five  years  to  raise  ordnance 
engineering  to  the  rank  of  a  science.  Sarrau  and  Vieille  have  con- 
tributed their  excellent  works  on  interior  ballistics,  and  Berthelot  and 
others  have  investigated  the  chemistry  of  explosives,  while  Rankine, 
Virgile,  and  many  later  authorities  have  given  us  mathematical  treat- 
ises on  the  strength  of  guns.  The  computation  of  the  trajectory  of 
projectiles  in  air  has  also  been  completely  worked  out.  In  short,  gims 
and  powder  can  now  be  made  and  results  predicted  in  advance  in  ord- 
nance as  well  as  in  any  other  branch  of  engineering  science. 

The  strife  between  the  attack  and  defense — between  guns  and 
armor — is  always  going  on.  Guns  of  one  day  are  longer  or  heavier 
than  those  of  another,  or  the  reverse,  and  the  weight  of  armor  a  ship 
carries  shrinks  up  into  small  patches  of  great  thickness,  or  spreads  out 
over  great  areas,  less  well  covered.  Ordnance  engineering  follows 
and  appreciates  the  history  and  actual  condition  of  these  movements, 
influences  them  to  a  considerable  degree,  and,  with  the  materials  and 
methods  in  hand,  secures  the  best  guns  and  protection  possible. 
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MINING  INDUSTRY  AND   MINERAL  RESOUI 
OF  BRITISH  COLUMBIA. 

By  Ww.  M.  Brewer. 

In  a  preceding  article,  published  last  month,  Mr.  Brewer  reviewed  the  mineral  de 
the  island  regions  of  British  Columbia.  The  present  paper  considers  the  mainland 
thus  completing  a  general  mineral  survey  of  the  i)rovincc. — The  Editors. 


I 


'  N  a  preceding  article  coni 
chiefly  with  the  islan 
tricts  of  British  Colun 
referred  to  some  of  the  con< 
which  characterise  portions 
mainland,  especially  north  i 
main  line  of  the  Canadian  1 
Railway  in  that  portion  kno 
the  Gold  Range.  But  e 
through  a  portion  of  the  old 
boo  country,  around  Atlin  and  the  Porcupine  districts,  compara 
little  is  known  of  the  possibilities,  geology,  or  mineral  resourc 
that  vast  domain  which  constitutes  northern  British  Columbia. 

Along  the  coast  line,  where  one  would  naturally  look  for  the  j 
est  developement  because  of  its  accessibility,  mining  operations 
been  shut  down  since  1899,  when  the  Dorothy  Morton  (situate 
Phillips  Arm  about   120  miles  northwesterly  from  Vancouver) 
producing  an  ore  which  yielded  about  $10.00  per  ton  in  gold,  tr 
by  amalgamation,  concentration,  and  the  concentrates  by  the  cyj 
process.     This  district  is  receiving  more  attention  during  the  pr 
year,  ami  work  is  being  done  on  the  Blue  Bells,  a  gold-bearing  qi 
proposition  located  on  Frederick  Arm  about  4  miles  from  the  Doi 
Morton,  also  on  the  Young  Australia,  a  similar  proposition  joininj 
Dorothy  Morton.     In  fact,  the  most  extensive  developement  wor 
far  performed  on  the  Coast  has  been  done  at  this  portion,  whe 
wide  zone  of  schistose  rocks  occurs  containing  bodies  of  quartz, 
particular  zone  is,  in  my  opinion,  one  of  the  most  promising  field; 
the  operator,  because  the  quartz  yields  fair  values  in  free  gold 
surface  sometimes  containing  as  high  as  $80.00  per  ton,  but  lei 
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depth;,  it  occurs  in  extensive  bodies,  can  be  mined  at  a  very  low  cost, 
and  the  mineral  claims  are  very  easy  of  access  from  tide  water.  The 
prospecting  so  far  done  at  deep  levels  has  been  confined  almost  en- 
tirely to  cross  cutting,  and  but  very  little  drifting  along  the  quartz 
ledges  has  been  attempted. 

Further  up  the  coast,  the  only  other  mining  districts  where  any 
exploitation  for  lode  mines  has  been  carried  on  are  along  the  Skeena 

-^and  Xass  Rivers,  where  for  the  past  two  years  operators  have  been  at 
work  developing  bodies  of  sulphide  ores.  Near  Port  Essington  on  the 
Oxtail  River,  a  tributary  of  the  Skeena,  a  syndicate  of  Victoria  men 
have  been  developing  an  extensive  deposit  of  iron  pyrites.  From 
this  shipments  have  been  made  to  the  Victoria  Chemical  Works, 
where  the  ore  is  used  for  the  sulphur  contencs,  and  the  cinder  treated 
to  recover  the  gold  values,-  which  have  sometimes  run  as  high  as  4 
ounces  of  gold  to  the  ton  of  cinder.  The  sulphur  content  of  the  ore 
averages  about  45  per  cent. 

Flanking  on  the  northeast  side  the  zone  which  carries  the  quartz 

•  bodies  occurring  in  the  vicinity  of  Phillips  and  Frederick  Arms,  al- 
ready described,  there  occurs  a  zone  carrying  sulphide  ores  in  which 
chalcopyrite  carrying  good  copper  values  predominates,  and  the  coun- 
try rock  is  more  granitic  in  character.  This  zone  apparently  extends 
from  the  southeast  and  may  possibly  bear  some  relationship  to  the 
zone  of  sulphide  ores  which  occurs  to  the  north  of  the  city  of  Vancou- 
ver, and  has  been  exploited  to  some  extent  on  Theodosia  Arm,  Jarvis 
Inlet,  and  the  head  of  Frederick  Arm.  At  the  last  named  location, 
considerably  more  work  has  been  done  than  elsewhere.  The  British 
Columbia  Exploring  Syndicate  have  been  operating  steadily  since  1899, 
and  report  a  large  body  of  ore  in  sight,  but  because  of  lack  of  trans- 
portation facilities  to  tide  water  no  shipments  have  been  made.  How- 
ever, the  management  purpose  installing  an  aerial  tramway  in  the 
future,  providing  after  a  more  thorough  exploitation  sufficient  ore 
can  be  blocked  out  to  warrant  the  investment.  Because  of  the  topo- 
graphy of  the  country,  it  was  deemed  advisable  on  this  property  to  run 
a  long  cross-cut  tunnel  to  intersect  the  ledge  at  a  deeper  level  than  has 
been  explored  an^'^\'here  along  this  zone,  and  the  future  of  the  property 
depends  largely  on  the  results  obtained  from  this  work. 

The  topography  of  the  entire  coast  line,  and  usually  for  some  dis- 
tance inland,  is  particularly  favourable  for  tunnelling  propositions ;  but 
past  experience  has  shown  that  driving  cross-cut. tunnels,  even  when 
deep  levels  are  gained,  is  a  costly  and  often  disappointing  experiment 
in  the  formations  which  predominate  along  the  coast,  and  on  the 
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Pacific  Islands  especially.  It  is  a  practice  which  has  nevertheles 
very  general  amongst  the  pioneer  operators,  chiefly  for  the  reasc 
it  is  very  difficult  to  transport  hoisting  and  pumping  machinery 
altitudes  at  which  most  of  the  outcroppings  occur.  There  is  no 
though,  but  that  in  several  cases  sinking  on  the  outcrop  and  foil 
the  ore  bodies  down  would  have  resulted  much  more  satisfacto 

As  The  Engineering  Magazine  has  recently  published  i 
sketch  of  the  mineral  resources  north  of  the  main  line  of  the  Cai 
Pacific  Railway,*  I  shall  take  up  as  briefly  and  comprehensiv 
possible  the  present  conditions  of  the  mining  industry  in  the  soi 
portion,  where  lode  and  dredge  mining  are  the  order  of  the  day. 

Dredge  mining  is  confined  to  the  Fraser  and  North  Thoj 
Rivers.  Several  attempts  in  the  past  resulted  in  failures  at  v 
points  along  the  Fraser  River.  Various  causes  were  assigned  foi 
failures,  but  none  of  them  were  attributed  to  lack  of  pay  in  th< 
of  these  rivers.  Faulty  construction  and  bad  management  we 
responsible  agencies.  There  is  no  disputing  the  fact  that  the  forr 
of  the  river  bed  of  the  Fraser  was  unfamiliar  to  most  of  the  opei 
The  immense  boulders,  cemented  gravel;  and  vertical  dip  of  the  ; 
slates,  and  sedimentary  rocks  composing  the  formation,  rende 
absolutely  necessary  that  the  machinery  of  the  dredges  should  b< 
heavy  and  capable  of  withstanding  immense  strains.  Therefore 
some  practical  dredge  miners  from  New  Zealand  took  hold  c 
work  after  thoroughly  familiarising  themselves  with  the  local  ( 
tions,  their  operations  resulted  satisfactorily. 

Near  Lytton  on  the  Fraser  River  a  bucket  dredge  has  been  u 
cessful  operation  about  a  year.  The  plant  is  designed  after  the 
modern  New  Zealand  pattern,  very  heavy  buckets  being  am 
with  chain  couplings.  This  chain  of  buckets  revolves  on  1 
gearing,  so  that  all  the  time  a  certain  number  of  the  buckets  are 
elling  up  from  the  river  bed  loaded,  while  others  are  travelling  c 
after  dumping  their  contents  into  a  revolving  screen,  and  eacl 
takes  its  turn  to  scrape  the  bed  rock.  By  this  means,  boulder 
mented  gravel,  and  a  portion  of  the  bed  rock  are  raised.  The  boi 
and  gravel,  after  being  thoroughly  washed  by  a  strong  strea 
water,  are  discharged  from  the  screen  into  the  river  behind  the  dr 
while  the  finer  material,  carrying  the  gold  in  dust  and  nuggets,  p 
from  the  meshes  in  the  revolving  screen  over  riffled  tables  where 
of  the  gold  is  retained,  while  the  sand  is  washed  into  sluice  box( 
ranged  in  a  line  at  right  angles  to  the  tables.    Through  these  s 

•  See  the  article  by  H.  Mortimer  Lamb,  Thb  Engxnkbrxno  Magazine,  July,  1900. 
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boxes  the  tailings  are  washed  out  into  the  river,  while  any  fine  gold 
which  may  have  escaped  from  the  tables  by  passing  over  with  the  sand 
is  saved. 

At  present  there  is  only  this  one  dredge  working  along  this  portion 
of  the  Fraser  River,  but  another  is  being  worked  on  the  North  Thomp- 
son, a  tributary  of  the  Thompson,  which  itself  empties  into  the  Fraser. 

The  nearest  point  to  the  coast  where  there  is  any  activity  in  lode 
mining  is  about  four  miles  southwesterly  from  Kamloops,  about  200 
miles  northeasterly  from  Vancouver,  and  at  the  confluence  of  the 
North  Thompson  and  Thompson  Rivers.  Copper-gold,  iron,  and  cin- 
nabar ores  are  found  in  this  vicinity,  the  latter  occurring  in  a  north- 
westerly direction  from  the  town.  Although  exploited  to  some  extent 
about  1898,  yet  since  then  the  mine  and  retort  have  been  idle.  The 
most  extensive  developement  work  which  has  been  done  in  this  imme- 
diate vicinity  is  on  the  Iron  Mask  mineral  claim,  which  has  been  ex- 
ploited to  a  depth  of  about  500  feet.  By  cross  cutting  and  drifting  on 
the  various  levels  it  has  been  demonstrated  that  the  main  ore  body  has 
an  average  width  of  about  60  feet.  The  ore  carries  fair  gold  values, 
as  well  as  copper.  During  the  develo])cir.ent  several  car  loads  of  ore 
have  been  shipped  to  the  Trail  and  Granby  smelters,  but  the  English 
company  which  owned  the  property  are  contemplating  the  erection  of 
their  own  smelter  in  the  vicinity  of  the  mine,  provided  further  devel- 
opement shows  sufficient  ore  in  sight  to  warrant  the  erection  of  a  smel- 
ter of  a  large  capacity. 

A  cursory  examination  of  the  various  mineral  claims  in  the  neigh- 
bourhood shows  that  there  are  some  unique  features  connected  with 
the  bcKlies  of  copper-bear i nix  <>re  which  have  been  discovered  up  to 
the  present  time.  The  surface  outcroppings  cover  a  zone  some  twelve 
or  fifteen  hundred  feet  in  width,  which  can  be  easily  traced  from  point 
to  point  for  some  three  or  four  miles.  The  outcroppings  are  usually 
composed  of  a  heavy  bed  of  washed  gravel  cemented  together  and 
containing  copper  carbonates,  appearing  sometimes  in  crystals  of  con- 
siderable size,  at  others  in  smaller  particles  disseminated  through  the 
gravel,  and  at  still  other  times  showing  merely  stains  of  copper. 

Although  so  far  as  known  at  present  the  copper-bearing  zone  is 
only  local  in  its  limits,  yet  by  travelling  southeasterly  one  passes 
through  a  country  in  which  deposits  of  copper-bearing  ore  have  been 
discovered  at  several  points  under  very  similar  conditions  to  those 
surrounding  the  ore  bodies  in  the  vicinity  of  Kamloops.  The  belt  or 
zone  is  of  variable  width,  sometimes  exceeding  a  mile,  and  the  points 
where  discoveries  have  been  made  are  separated  from  each  other  us- 


Digitized  byLjOOQlC 


A 


68  THE  ESGINEERING  MAGAZINE, 

ually  by  several  miles.  For  instance,  in  the  Nicola  Valley  nes 
village  of  Coutlee  one  finds  several  discoveries  of  copper-bearin 
bodies  flanked  on  the  northerly  side  by  extensive  coal  fields ;  at  I 
Grove  occurs  another  belt  of  copper-bearing  ores  and  within  i 
miles  a  coal  field  extending  from  the  Tulamene  River  near  Ottei 
towards  Granite  Creek  and  the  Similkameen  River. 

Whether  a  thoroughly  systematic  geological  survey  would 
onstrate  that  there  exists  any  relationship  between  these  various 
coveries  of  copper-bearing  ore,  is  a  question  that  can  be  solved 
by  such  a  survey.    At  a  casual  glance  it  would  appear  as  though 
eral  isolated  areas  of  copper-bearing  ores  occurred,  but  when  a  ; 
careful  study  is  made  of  the  entire  Province,  the  explorer  finds 
sons  to  believe  that  the  mineral-bearing  areas  do  not  occur  in  a 
hazard  kind  of  way  but  follow  certain  lines  of  direction  app: 
mating  to  the  lines  of  strike  of  the  country  rock,  and  that  althouj 
such  zones  there  are  undoubtedly  very  many  barren  spaces,  yet  i 
prospector  follows  out  the  indicated  line,  he  may  yet  find  ore  b( 
in  many  portions  which  are  barren  so  far  as  is  known  at  present. 

Travelling  eastward  along  the  main  line  of  the  Canadian  Ps 
Railway  from  Kamloops  one  passes  through  no  metalliferous-min« 
producing  areas  of  any  note  until  the  Columbia  River  is  reached. 
Revel  stoke,  where  the  railroad  crosses  the  river,  the  traveller  find 
is  in  the  centre  of  a  field  rich  with  possibilities  and  one  which  m< 
the  earnest  attention  of  the  prospector. 

Although  comparatively  little  attention  has  been  paid  to  prosf 
ing  from  this  point,  yet  there  have  been  found  many  mineral-bea 
claims  both  to  the  northward  and  southward.  Most  of  the  prosp 
heretofore  located  in  the  former  direction  have  been  in  the  neighlx 
hood  of  the  Big  Bend  of  the  Columbia  River.  Such  comprise  cop; 
gold  bearing  ores,  some  placer  gold  mines,  and  an  occasional  disc 
ery  of  argentiferous  galena.  But  comparatively  little  work  has  t 
done  in  this  neighbourhood,  owing  principally  to  lack  of  capital  anc 
good  wagon  roads  into  the  various  camps.  Pack  trails  have  been  u: 
but  the  cost  for  taking  in  supplies  over  them  is  necessarily  very  hi 
and  that  reason  alone  is  sufficient  to  retard  developement  work  exc 
in  a  camp  where  the  ore  is  either  free-milling  gold  or  exception; 
high-grade  silver  or  copper. 

Travelling  eastward  along  the  main  line  of  the  Canadian  Pac 

to  the  Arrow  Lakes,  one  really  commences  to  enter  the  chief  prod 

live  mining  districts  of  the  mainland,  viz.,  the  West  Kootenay,  wh 

icludes  the  Lardeau,  Slocan,  Rossland,  and  Nelson  mining  distri( 
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The  Lardeau  district,  which  is  entered  by  steamboat  along  the 
northwest  arm  of  Arrow  Lake  and  by  a  short  Hne  of  railroad  pene- 
trating the  district,  is  the  northernmost  of  these  productive  mining 
areas.  It  is  also  the  most  recently  discovered — in  fact,  the  first  de- 
velopement  of  the  district  commenced  as  late  as  1899.  From  that  time 
until  last  year,  when  the  railway  was  completed,  the  progress  was 
very  slow  owing  to  lack  of  transportation  facilities  except  by  crude 
trails.  The  mountain  ranges  reach  a  higher  altitude  than  is  generally 
the  case,  and  form  the  watershed  between  the  Columbia  River  on  the 
west  and  the  Kootenay  on  the  east.  The  character  of  the  ore  is  high- 
grade  argentiferous  galena  and  free-milling  gold  quartz. 

It  is  difficult  to  connect  the  discoveries  in  this  district  with  any 
other,  but  possibly  a  thoroughly  systematic  geological  survey  may  de- 
termine some  relationship  between  the  Lardeau  and  the  Slocan.  The 
ores  are  quite  similar  in  character,  except  that  in  the  Slocan,  to  my 
knowledge,  no  gold-bearing  quartz  has  ever  been  discovered.  Now 
that  transportation  facilities  have  been  afforded  for  shipping  the  ores 
from  the  Lardeau,  that  district  ought  to  devclope  into  as  good  a  poor 
man*s  country  as  did  the  Slocan.  The  topography  of  the  two  districts 
is  very  similar,  and  because  of  this  topography  the  miners  in  the  Slocan 
have  been  enabled  to  prosecute  their  work  by  tunnelling,  either  drift- 
ing on  the  ledges  or  cross  cutting  and  then  drifting,  thereby  avoiding 
expensive  plants  for  hoisting  and  pumping.  The  rich  grade  of  ore  in 
such  mines  as  the  Reco,  Goodenough,  Last  Chance,  Payne.  Slocan 
Star,  Ruth,  and  others  has  enabled  the  operators  to  haul  to  the  railway 
sacked  ore  by  means  of  raw-hiding  down  the  mountains  in  the  winter. 
With  a  lower-grade  ore  such  a  method  of  transportation  would  not 
have  been  possible.  The  same  conditions  as  to  grade  exist  in  the 
Lardeau  country;  in  fact,  the  ore  from  some  of  the  Lardeau  mines 
has  proved  to  be  a  much  higer  grade  than  from  many  of  the  Slocan 
mines,  which  produced  during  1901  25,493  tons  of  ore  of  gross  value 
$1,865,752.  Naturally,  since  the  fall  in  price  of  silver  and  lead,  pro- 
gress in  the  Slocan  has  not  been  as  phenomenal  as  it  was  from  the  dis- 
cover>-  of  the  district  in  1892  up  to  1899;  but  owing  to  the  fact  that 
several  of  the  mines  adopted  concentration  for  their  extensive  bodies  of 
low-grade  ore,  the  yearly  output  showed  an  increase  in  1900  and  1901 
over  the  two  preceding  years.  While  of  course  such  a  showing  is  very 
gratifying,  yet  it  would  have  been  more  so  had  there  been  in  addition 
to  this  a  noticeable  enlargement  of  the  territory  containing  productive 
mines.  The  reasons  I  have  given,  however,  are  amply  sufficient  to 
account  for  lack  of  progress  in  that  direction. 


Digitized  by  VjOOQ IC 


70  THE  ENGINEERING  MAGAZINE. 

South  and  east  from  and  adjoining  the  Slocan  district,  is  s 
the  Nelson  or  Kootenay  Lake.    The  northern  portion  of  this  c 
around  Kaslo  and  Ainsworth,  produces  ore  of  a  character  sim 
that  of  the  Slocan,  and  the  first  discoveries  of  this  character 
made  in  British  Columbia  were  those  in  the  mountains  around 
by  prospectors  who  travelled  up  the  Kootenay  River  from  Be 
Ferry  south  of  the  international  boundary  and  prospected  aloi 
shores  of  the  Kootenay  Lake.     The  southern  portion  of  the  di 
in  the  neighbourhood  of  Nelson,  received  its  first  impetus  fro 
discover}'  of  the  Silver  King  mine,  about  four  miles  from  the 
producing  a  gold-silver-copper  ore  for  the  reduction  of  which  a 
smelter  was  built  in  1896.    Until  recently,  when  this  mine  was  i 
down,  it  furnished  a  considerable  quantity  of  smelting  ore,  but  j 
present  time  the  smelter  is  being  run  on  custom  work. 

In  addition  to  this  character  of  ore,  the  Nelson  district  hs 
ceived  a  great  deal  of  merited  attention  because  of  the  occurrenc 
free-milling  gold  ores  some  few  miles  from  the  town  on  the  line  c 
Nelson  and  Fort  Sheppard  railway,  a  branch  of  the  Great  Nort 
The  Ymir  mine  is  the  most  extensively  developed  and  has  beei 
most  productive  of  all  of  these  occurrences.  It  has  paid  several 
dends  to  date.  The  underground  workings  have  determined  tha 
ore  body  maintains  continuity  to  a  depth  of  1,000  feet.  In  fact, 
is  one  of  the  big  mines  of  the  province,  and  if  space  permitted  is 
serving  of  an  extended  description. 

To  the  southeast  of  and  adjoining  the  Nelson  district  is  siti] 
the  Trail,  or,  as  it  is  better  known,  the  Rossland.  The  Le  Roi, 
Eagle,  Centre  Star,  Iron  Mask,*  and  Le  Roi  No.  2  properties 
given  this  district  a  world-wide  reputation.  That  these  are  big  n 
has  been  determined  by  the  output  and  shipments  of  ore  to  the  smel 
and  their  developement  in  future  to  be  bigger  mines  still  is  only  a  c 
tion  of  the  successful  concentration  of  the  immense  bodies  of 
grade  ores,  so  that  the  cost  for  mining,  concentration,  freight, 
treatment  will  be  brought  well  within  the  yield.  The  Rossland  dis 
has  had  many  serious  obstacles  to  contend  with  since  1899: — I 
the  excessive  prices  paid  for  productive  properties,  excessive  cap 
sation,  and  lack  of  provision  for  sufficient  working  capital  to  er 
the  properties  to  earn  dividends  proportionate  to  their  capitalisai 
second,  the  labour  troubles,  which  in  the  first  place  were  directly  at 
utable  to  the  passage  of  the  eight-hour  law  by  the  British  Colui 
Legislature,  and  demand  by  the  miners  for  ten-hours  pay  for  e: 
hours  work ;  third,  the  decrease  in  grade  of  the  ore  in  the  lower  le 
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which  taken  in  connection  with  the  fall  of  the  price  of  copper  was  suffi- 
ciently serious  to  turn  what  had  been  a  profit  into  a  loss  on  the  min- 
ing, shipment,  and  treatment  of  a  very  large  tonnage  of  ore.  But 
from  the  latest  reports  it  appears  that  the  Elmore  method  of  concen- 
tration, in  which  oil  is  used  instead  of  water,  is  going  to  prove  a  solu- 
tion of  the  difficulty  with  which  the  management  have  at  present  to 
contend.  The  adoption  of  this  process  will  mean  to  Rossland  not  only 
the  circulation  of  a  great  deal  of  wealth  during  the  construction  of  the 
plants,  but  also  a  renewal  of  that  prosperity  which  promised  to  be  per- 
manent a  few  years  back.  It  will  probably  mean  the  resumption  of 
dividends  by  the  Le  Roi,  War  Eagle,  and  Centre  Star  mines,  and  in 
consequence  a  greatly  increased  demand  for  the  stocks  at  something 
near  their  old-time  values. 

The  character  of  ore  which  has  heretofore  been  productive  in  the 
Rossland  district  is  a  pyrrhotite,  carrying  principally  gold  values  with 
about  1.5  per  cent,  in  copper;  of  this  the  mines  receive  a  very  fair  pro- 
portion from  the  smelters,  instead  of  the  latter  deducting  1.3  per  cent. 
— the  difference  between  the  wet  and  dry  assay.  The  Le  Roi  Com- 
pany because  of  owning  its  own  smelter,  which  is  situated  at  North- 
port.  Washington,  a  short  distance  across  the  line,  is  of  course  in  a 
better  position  to  handle  a  low  grade  of  ore  than  are  the  War  Eagle 
and  Centre  Star  Companies,  which  have  to  ship  their  ore  to  the  Trail 
or  some  other  custom  smelter. 

From  the  report  of  the  Minister  of  Mines  for  the  year  ending  De- 
cember 31,  1901,  is  taken  the  following  information  relative  to  the 
Le  Roi  Mine: 

Tons  of  ore  shipped  (dry)   1901 158.598 

Average  number  of  men  employed  302 

Underground    231 

Surface  71 

DEVELOI'EMENT    DURING    SAME    YEAR. 

Shafting    227  feet 

Driving   1,517      " 

Raising    487     ** 

Cross  cutting   625      " 

Winzing    43     " 

The  value  of  mining  plant,  machinery  and  buildings  is  $280,890.00." 
In  the  same  report  appears  the  following  extract  from  the  report 
made  by  Mr.  R.  J.  Frecheville,  M.  I.  C.  E.,  to  the  Directors  of  the  Le 
Roi  Mining  Co.  and  dated  Rossland,  Dec.  24th,  1901 : — 
"Mine  Workings. 

"The  mine  is  opened  out  by  two  incline  shafts  on  the  middle  vein,  called 
the  old  shaft  and  the  combination  shaft     The  former,  which  is  down  to 
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the  900-foot  level,  is  situated  about  200  feet  west  of  the  Centre  Star  I 
line,  and  the  latter,  which  has  reached  the  1,050-level,  is  360  fee 
west  on  the  strike  of  the  vein,  or  nearly  in  the  centre  of  the  devd 
shutes.  The  old  shaft  has  recently  been  straightened  and  partiall; 
bered  at  a  cost  of  about  $5,500,  but  is  not  now  used  and  most 
never  will  be  again.  This  expenditure  might  well  have  been  sav 
Combination  Shaft  is  the  working  shaft  of  the  mine.  It  is  275  feet  1 
feet  wide  in  the  clear  of  timbers,  and  is  divided  into  five  compartm 
the  1, 050- foot  level  the  station  has  been  cut,  but  the  levels  are  not  y« 
The  900-foot  level  is  the  deepest  level  in  the  mine.  This  shaft  ha 
round  figures  about  $100,000.  It  is  a  fine  piece  of  work,  but  is  uniM 
large.  The  ground  proved  to  be  ore-bearing  extends  from  the  Ce 
boundary  line  on  the  east  to  the  Josie  Dyke  on  the  west,  a  distant 
tween  1,300  feet  and  1,400  feet.  At  the  500-foot  level  the  combint 
of  the  pay  chutes  on  the  middle  vein  is  about  745  feet.  On  the  600-I 
foot,  and  800-foot  levels  it  is  about  900  feet  for  each  level.  The 
the  chutes  varies  from  6  feet  up  to  100  feet.  On  the  900-foot  level, 
only  partly  opened,  the  pay  chute  has  a  length  of  170  feet  by  a  wi< 
feet.  The  general  trend  of  the  ore  bodies  appears  to  be  to  the  west 
the  900- foot  level  no  pay  ore  has  been  opened  out  east  of  the  Cor 
Shaft.  If  the  present  chute  now  being  opened  out  at  this  level  extei 
terruptedly  up  to  the  Josie  Dyke,  its  length  cannot  exceed  700  fe 
shortening  of  length  is  so  far  compensated  by  considerably  greatei 
assay  value.  The  western  portion  of  the  south  vein  has  been  O] 
cross  cuts  from  the  middle  vein  at  the  soo-foot  and  700-foot  levels, 
a  chute  of  ore  about  140  feet  long,  with  an  average  width  of  18  f< 
ore  is  of  lower  grade  than  that  of  the  middle  vein." 

In  summing  up,  Mr.  Frecheville  estimates  that  there  were 
on  the  date  of  this  report  on  both  veins  604,840  tons  of  min 
an  average  assay  of  $10.36  per  ton. 

The  following  information  relative  to  the  War  Eagle  Mir 
tracted  from  the  report  of  the  General  Manager,  Mr.  E.  B 
dated  Jan.  i8th,  1902 : — 

"The  closure  of  the  War  Eagle  Mine  by  a  general  labour  strik 
stricted  the  mining  of  the  past  year  to  a  period  of  about  seven  moni 
further  loss  of  time  leaves  us  still  short  of  decisive  results  from 
depth  of  vein  made  accessible  by  the  rapid  shaft  sinking.  The  sh 
■feet  deep  on  December  31,  will  reach  the  iith-level  point  at  1,580  fc 
end  of  February,  and  sinking  will  then  be  suspended  until  decisi\ 
are  secured  from  the  vein  area  then  accessible. 

"The  levels  are  as  follows: 

6th  level 754  feet  in  depth. 

7th    "     881  "  "  " 

8th    "     1,057  "  "  "• 

9th    "     1,228  "  "  " 

loth    "     1,387  "  "  " 

nth    "     1,580  "  "  " 
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"The  ore  shipments  for  the  year  amount  to  19,864  tons,  averaging  $15.64 
smelter's  gross  assay  value.  The  average  contents  were  0.633  oz.  gold,  1.08 
02.  silver  and  2.1  per  cent,  of  copper. 

The  ore  shipments  from  the  Rossland  district  during  the  year  end- 
ing December  31,  1901,  are  given  in  the  Minister  of  Mines  report  as: 

Le  Roi  158,598  tons 

Le  Roi  No.  2 35,956 

Rossland  Great  Western  Mines,  Ltd 10,046 

Centre  Star  53,590 

War  Eagle  19,863 

Iron  Mask  4,224 

Velvet    540 

Portland   24 

I.  X.  L i88 

Spitzee 172 

Evening  Star 73 

Homestake  ^^ 


Total 283.307  tons 

Gross  value $4,621,299 

Travelling  westward  along  the  Columbia  Western  branch  of  the 
western  extension  of  the  Crow's  Nest  branch  of  the  Canadian  Pacific 
Railway  from  the  Trail  mining  district,  one  enters  the  Boundary 
Creek  district.  Until  the  completion  of  this  line  in  1899  this  district 
had  made  but  little  progress,  but  the  following  list  of  shipments  copied 
from  the  Minister  of  Mines  report  for  the  year  ending  1901.  will  show 
how  phenomenal  has  been  its  growth  since  then : 

1900  1901 

Old  Ironside  and  Knobhill  Group 64,531  tons  231.762  tons 

Mother  Lode  5,564    "  99,548    " 

B.  C  19,618    "  47,517    " 

Golden  Crown  2,241     "  

City  of  Paris  2,000    "  

Winnipeg    1,076    "  977 

Snowshoe    267    "  1.731 

Athelstan    1,200    "  550 

Carmi   885 

King  Soloman  850 

No.  7   665 

R.  Bell  480 

Sunset    800 

Jewel    160    "  325 

Brooklyn  150    "  

Ruby    85 

Sundry  small  shipments 1,000    "  500 


97,837  tons  386,675  tons 
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The  most  noticeable  features  in  the  Boondary  Creek  district, 
sidererl  in  a  general  way,  are : 

First,  the  enormous  extent  of  the  surface  ootcroppings  of  m 
tite  carrying  chalcop>Tite  disseminated  through  the  iron  ore. 

Second,  the  character  of  the  ore,  which  is  not  only  self-Suxinj 
at  times  rather  basic,  so  that  about  5  per  cent,  of  quartz  ore  a 
smelted  to  advantage  with  the  average  ores  of  the  district. 

Third,  The  extremely  low  cost  at  which  the  average  ore  C8 
mined  and  smelted  because  of  the  extent  of  the  bodies  and  char 
of  the  ore. 

A  geological  survey  of  this  district  was  made  about  two  yean 
by  Mr.  R.  W.  Brock,  of  the  Dominion  Geological  Survey,  who  sa 
the  concluding  paragraphs  of  his  report : 

"Some  of  the  practical  deductions  from  an  examination  of  the  or 
posits  may  be  summarised  as  follows: 

"Ores  may  be  found  in  any  of  the  older  rocks  where  the  other  condi 
for  mineralisation   were   favourable. 

Districts  which  show  evidences  of  late  disturbances,  through  vulca 
manifested  by  intrusions  of  recent  eruptivcs  and  heavy  diking,  are  pron: 
fields  for  prospecting. 

"Limestone  contacts  in  such  areas  should  in  particular  be  carefully 
pected. 

"Since,  with  the  exception  of  certain  deposits  in  Copper  Camp,  the 
no  zone  of  oxidation  and  secondary  enrichment  in  the  main  deposits,  ' 
the  general  conditions  remain  unchanged,  no  loss  of  values  is  to  be  exp« 
in  depth. 

"On  account  of  the  irregular  form  which  the  ore  bodies  may  possess, 
the  complex  nature  of  the  rock  formations,  a  careful  and  detailed  stuc 
the  surface  of  the  ground  in  the  neighbourhood  of  the  mines  would  t 
great  practical  assistance  in  the  exploitation  of  the  ore  bodies.  For  the  : 
reason  developement  work  must  always  be  kept  well  ahead  of  the  actual 
ing.  Cross-cutting  must  frequently  be  resorted  to,  to  determine  the  a< 
limits  of  the  deposit,  and  to  prove  the  existence  or  non-existence  of  pai 
ore  chutes.  The  limits  of  mineralisation  must  be  carefully  proved,  and  s 
larly  that  ore  can  with  certainty  be  reckoned  on  which  has  actually 
blocked  out.  In  this  connection  diamond  drilling  can  be  used  with  advani 
Careful  magntic  surveys  would  always  be  of  great  value  in  locating  ore  be 
under  the  covering  of  drift,  and  also  for  testing  for  ore  in  the  mines  tli 
selves.  Especially  good  results  should  be  obtainable  by  this  method  in 
magnetic  type  of  deposits,  but  it  should  also  prove  successful  in  the  pyrrho 
deposits. 

"Where  the  ore  occurs  at  a  limestone  contact  the  limestone  wall  1 
often  be  used  for  following  the  ore,  it  being  kept  in  mind  that  the  ore  c 
not  always  follow  strictly  along  the  contact,  and  that  the  limestone  may  pi 
out  without  causing  the  ore  likewise  to  give  out.  The  dikes  in  some  c 
may  be  used  in  the  same  way." 
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THE  LIGHTING  OF  RAILWAY  TRAINS  IN 
EUROPE. 

By  H.  GuMn. 

fHE  progress  which  has  been  made  in  recent  years 
in  the  Hghting  of  public  streets  and  apartments  has 
naturally  had  its  influence  upon  the  equipment  of 
railway  carriages,  in  which  so  much  has  been 
done  of  late  in  other  respects  to  add  to  the  com- 
fort of  the  occupants.  Formerly  it  was  consid- 
ered sufficient  if  enough  light  was  provided  to 
permit  the  traveller  to  find  his  way  to  his  place  in 
the  compartment,  but  today  the  travelling  public 
demands  sufficient  light  to  read  or  work  without 
interruption.  If,  upon  some  rare  occasion,  on  certain  lines  one  meets 
an  old-time  carriage,  he  may  even  today  find  very  rudimentary  illum- 
inating appliances,  and  thus  be  enabled  to  realise  more  fully  the  pro- 
gress which  has  been  made  by  means  of  the  perfected  appliances  used 
in  the  luxurious  modem  vehicles.  The  progress  in  lighting  can  really 
be  followed  distinctly  by  a  general  inspection  of  existing  vehicles,  since 
it  is  impossible  to  effect  a  complete  substitution  at  any  time,  improved 
methods  replacing  the  older  ones  gradually  as  the  carriages  themselves 
are  worn  out  and  replaced  in  regular  service.  At  the  same  time  there 
will  be  observed  a  continual  attempt  to  improve  the  more  primitive 
lighting  systems  in  the  older  carriages  yet  in  service,  so  far  as  this 
can  be  done  without  injury  to  the  structure. 

The  illumination  of  a  railway  carriage  is  really  a  complex  question, 
involving  the  peculiar  conditions  which  belong  to  its  perambulating  ex- 
istence. One  must  take  into  account  the  instability  of  the  air  supply, 
due  to  the  varying  speed  of  the  train,  the  action  of  the  wind,  etc.,  also 
the  limitations  of  communication  between  the  interior  and  exterior  of 
the  compartments,  the  necessity  for  providing  for  escape  of  the  pro- 
ducts of  combustion,  and  for  the  rapid  lighting  of  the  burners.  Provi- 
sion must  also  be  made  for  the  reservoirs  for  the  liquids  often  employed, 
and  the  reservoirs  of  the  lamps  must  be  so  placed  as  to  avoid  the  pro- 
duction of  deep  shadows  in  certain  parts  of  the  compartment.  The 
transport  of  illuminating  oils  also  involves  a  certain  degree  of  danger 
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from  fire,  especially  in  case  of  collisions  or  other  disasters,  this 
eration  especially  demanding  the  use  of  simple  and  strong  fc 
construction.    When  the  numerous  conditions  are  considered  it 
realised  that  many  existing  methods  of  illumination  leave  muci 
desired,  as  we  shall  see  in  the  following  rapid  study  of  the  subj 

Lighting  by  Candles : — At  the  present  time  candles  are  very 
used  in  railway  trains  in  France,  not  only  because  of  the  insuff 
of  the  illuminating  power,  but  also  because  of  their  limited  di 
and  high  cost.  They  are  really  used  only  as  a  temporary  reset 
emergencies,  as  we  shall  observe  later  on.  In  other  parts  of  E 
however,  this  cannot  be  said.  In  Russia,  for  example,  candles  a: 
generally  employed  on  the  lines  of  the  interior,  the  use  of  petr 
having  been  attended  with  but  limited  success.  Candles  are  alsc 
altogether  on  the  South-Eastem  Railway  of  Prussia,  but  else 
the  employment  of  this  primitive  means  of  illuminating  is  except 

Lighting  by  Oil  Lamps : — The  early  attempts  to  use  oil  emp 
lamps  without  chimneys,  using  flat  wicks  immersed  in  reservoirs 
with  variable  or  constant  level.  These  lamps  were  inclosed  in  lar 
built  in  the  roof  of  the  compartments.  This  arrangement  is  still 
tinned  in  many  instances,  although  it  involves  the  inconvenience  ( 
quiring  the  attendant  to  ascend  to  the  top  of  the  carriage.  The  i 
light  and  general  smoky  condition  of  these  early  lamps  have  le 
various  railway  companies  to  make  efforts  to  improve  them,  an 
pecially  to  effect  a  better  combustion  of  the  oil.  The  oil  itself  is  req 
to  be  pure  and  free  from  adulterations  and  to  be  quite  neutral ;  it  s 
give  a  clear,  smokeless  flame,  when  burned  in  a  "moderator" 
producing  an  intensity  of  one  carcel  {gj4  candles)  with  a  consum 
of  42  grammes.  Improved  forms  of  construction  have  been  devise 
aim  of  all  being  to  increase  the  illuminating  power  by  improved 
bustion,  and  at  the  same  time  to  effect  better  distribution  of  the 

On  the  Western  Railway  of  France  a  flat-wick  lamp  without 
ney  has  been  adopted,  consuming  25  to  30  grammes  of  oil  per 
This  has  been  replaced  on  the  Northern  Railway  of  France  by  a  1 
lamp  of  similar  construction,  with  the  oil  reservoir  placed  above, 
reservoir  is  annular  in  form,  communicating  with  the  burner  thi 
two  tubes.  The  annular  space  is  entirely  filled  with  oil,  no  air 
permitted  to  remain,  the  burner  being  fed  solely  by  capillary  a 
The  space  between  the  annular  reservoir  and  the  burner  is  occ 
by  a  reflector ;  there  is  an  opening  in  the  centre  communicating  \ 
sheet-metal  chimney  forming  a  part  of  the  lantern  surmountin 
lamp,  which  provides  for  the  discharge  of  the  products  of  combu 
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The  cap  of  the  lantern  is  formed  of  sev- 
eral cylinders,  pierced  with  holes,  these 
serving  to  check  the  force  of  the  wind 
produced  by  the  motion  of  the  train  and 
prevent  it  from  blowing  out  the  flame. 
The  whole  lamp  is  enclosed  in  a  glass  cup, 
preventing  all  communication  with  the  in- 
terior of  the  carriage,  this  cup  also  receiv- 
ing any  drops  of  oil  which  may  be  acci- 
dentally spilled.  This  lamp  gives  a  strong 
light,  but  is  lialile  to  smoke,  and  possesses 
the  disadvantage  of  being  fixed  to  the  car- 
riage. 

Experience,  confirmed  by  numerous 
tests,  shows  that  with  flat-wick  lamps  there 
will  always  be  an  incomplete  combustion 
and  imperfect  illumination.  This  has  led 
various  companies  to  adopt  cylindrical 
burners.  Thus  the  Eastern  Railway  of 
France  has  used  the  ''Faucon"  lamp  with 
a  cylindrical-  wick  and  central  draught, 
consuming  20  grammes  of  oil  per  hour 
and  operating  for  13  consecutive  hours 
without  attention ;  the  illuminating  power 
is  5  to  ()  candles,  or  in  the  latest  forms,  8  candles,  with  a  consumption 
of  33  grammes  of  oil.  .The  general  arrangement  is  shown  in  Figure  i. 
The  annular  oil  reservoir  is  retained,  but  a  cylindrical  wick  replaces 
the  flat  one,  the  holder  being  provided  with  a  central  opening  to  per- 
mit the  air  to  reach  the  flame.  The  burner  is  arranged  to  hold  a  glass 
chimney  extending  up  into  the  metal  chimney  of  the  lantern.  This 
t)*pe  is  also  used  on  the  Paris-Lyons-Mediterranean  Railway,  and  on 
the  State  Railway  of  France. 

The  Northern  Railway  of  France  also  employs  in  its  first-class 
carriages  an  oil  lamp  with  cylindrical  wick.  This  lamp,  of  which  the 
arrangement  is  shown  in  Figure  2,  gives  a  brilliant  and  agreeable  light, 
but  is  rather  delicate  as  regards  care  and  manipulation.  The  general 
arrangement  of  the  parts  resembles  the  Faucon  lamp ;  the  intensity  of 
the  light  is  0.7  carcel  (about  6^  candle  power)  and  the  consumption 
32  grammes  of  oil  per  hour.  The  upper  reservoir,  constructed  on  the 
principle  of  Mariotte's  vase,  maintains  a  constant  level  of  the  oil.  A 
glass  chimney  is  provided,  prolonged  by  one  of  sheet  metal  of  conical 
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form  to  increase  the  intensity  of  the 
draught.  The  body  of  the  lantern  is 
pierced  with  holes  to  permit  the  entrance 
of  the  air  for  combustion,  while  the  upper 
cylindrical  portion  is  made  removable 
for  convenience  in  cleaning.  The  prin- 
cipal objection  to  this  lamp  lies  in  the 
fact  that  each  time  it  is  attended  to  it 
must  be  entirely  emptied  and  refilled 
with  fresh  clean  oil ;  this,  however,  can 
be  satisfactorily  effected  by  means  of  a 
special  form  of  suction  oil  pump.  The 
silvered  reflector  is  formed  with  espe- 
cial reference  to  the  distribution  of  the 
light  over  the  interior  of  the  compart- 
ment without  the  production  of  dense 
shadows  from  the  feed  pipes. 

The  preparation  of  the  cylindrical- 
wick  lamp  requires  some  time  and  prop- 
er facilities,  and  hence  it  is  generally 
done  in  a  special  department.  When 
ready  for  service,  each  lamp  with  its 
lantern  is  placed  in  a  compartment  of  a 
special  wagon,  as  shown  in  Figure  5.  This  wagon  is  drawn  • 
platform  and  one  attendant  mounts  upon  the  roof  of  the  carri 
another  passes  the  lamps  up  by  means  of  a  special  hook.  ' 
lamps  are  thus  rapidly  substituted  for  the  empty  ones,  and  t\ 
are  drawn  away  in  the  wagon  to  the  lamp  room  at  the  station, 
forms  of  lamps  with  cylindrical  wicks  are  employed  on  the 
of  other  countries,  one  example  being  the  Lafaurie  &  Pc 
shown  in  Figure  3,  this  also  being  used  on  the  Western  R 
France.  In  this  form  the  oil  is  maintained  at  a  constant  ! 
vessel  closed  by  a  screw  stopper,  this  latter  being  placed  in 
part  to  avoid  possible  entrance  of  air.  The  supply  of  air  fo: 
side  of  the  wick  is  produced  by  the  draught  of  a  metallic  chir 
ported  by  the  reflector.  The  air  for  the  interior  of  the  flame 
ered  through  a  lateral  tube,  parallel  to  the  oil-feed  tube,  both 
delivering  up  into  the  hood  of  the  lantern ;  the  glass  chimn 
previous  forms  of  lamp  is  thus  omitted.  This  lamp  gives 
white  flame  with  a  consumption  of  25  to  30  grammes  of  oil 
and  a  duration  of  16  hours. 


FIG.   2.      OIL  LAMP 
CYLINDRICAL  W 
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In  Austria,  Hungary,  and  Roumania  the  railways  use  oil  lamps 
with  cylindrical  wicks  and  glass  chimneys.  In  Alsace-Lorraine  Ar- 
gand  lamps  are  used,  and  in  Baden  single-burner  lamps  are  employed. 
These  latter  lamps  are  arranged  to  be  regulated  by  a  rack  and  pin- 
ion, while  the  Lafaurie  &  Potel  lamps,  as  well  as  the  Faucon,  and  the 
type  of  the  Northern  Railway  of  France,  have  no  means  of  regulation, 
the  height  of  the  flame  being  determined  by  the  fixed  height  of  the 
wick  when  the  lamp  is  placed  in  position. 

The  number  of  lamps  used  to  a  carriage  is  variable.  In  France  it 
is  customary  to  use  as  many  lamps  as  there  are  compartments.  Some 
carriages  are  provided  with  but  one  lamp  to  two  compartments.  On 
the  Kaiser  Ferdinands  Nordbahn,  in  Austria,  in  the  third-class  car- 
riages, there  are  but  one  or  two  lamps  used  for  three  compartments. 

Advantages  and  Disadvantages  of  Oil  Lamps: — The  advantages 
of  oil  lamps  may  be  summed  up  as  follows: — They  produce  a  clear, 
steady  light,  free  from  serious  danger  of  fire  or  explosions :  they 
are  not  liable  to  general  interruption,  owing  to  their  independence  of 
Dne  another,  in  contrast  to  electricity 
or  gas ;  the  apparatus  is  light,  and  the 
first  cost  moderate. 

The  disadvantages  may  be  like- 
wise enumerated: — Their  action  is 
liable  to  interruption  in  cold  weather, 
requiring  the  reservoirs  to  be  warmed ; 
this  may  be  avoided  by  the  addition 
of  petrole  to  the  oil,  but  this  again 
renders  the  lamps  liable  to  smoke,  be- 
sides conducing  to  explosions  and  fires. 
If  the  lamps  are  not  well  cared  for  the 
entrance  of  air  is  apt  to  cause  irregular 
action,  besides  which  the  wicks  be- 
come charred;  hence  a  fair  degree  of 
skill  is  necessar>^  for  attendance.  A 
certain  amount  of  expense  is  also  in- 
curred in  the  breakage  of  glass  chim- 
neys and  cups,  so  that  when  these 
points  are  taken  into  account  it  will  be 
seen  that  this  system  of  lighting  is  not 
very  economical. 

Lighting  with  Mineral  Oils : — ^Ex- 

.      ^  .         ,  ^  ^  ^  FIG.  3.     OIL  LAMP, 

penments  m  the  use  of  petroleum  for         lafaurie  &  potel  system. 
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FIG.   4. 


MINERAL  OIL  LAMP,   SHALUS  &   MOXHtAS 
SYSTEM. 


lighting  have  bea 
by    the    Norther 
Western     Railwa 
France,  and  whih 
have    given    intei 
results  the  use  ha 
discontinued     as 
too  costly  and  d 
ous.    The  Orleans 
way  alone  contini 
use  this  system  foi 
class  carriages,  en 
ing     the     Shallis 
Mouras  lamp,  Fig* 
This  apparatus  m 
divided    into    two 
tions,    the    lantern 
the    lamp    properh 
called.       The     ext 
appearance    differs 
slightly  from  the  oil  lamps  already  described.      The  externa 
enters  the  lantern  through  small  holes  in  the  lower  part  o: 
body   in   such   a  manner   as  to  circulate  about  the   oil   resei 
The   upper  cylindrical   body   of   the   lantern   is   also   pierced 
holes  permitting  the  entrance  of  air  to  aid  in  the  combustion, 
lamp  itself  consists  of  a  reservoir  L,  for  the  mineral  oil,  a  doubl 
velope,  and  a  combustion  chamber,  D.    The  reservoir,  made  of  ti 
steel,  contains  about  j^  litre,  and  is  made  without  any  seams  belov 
level  of  the  oil.    The  double  envelope  which  separates  the  combui 
chamber  from  the  reservoir  forms  the  reflector,  E,  shaped  like  a  t 
cated  cone  to  which  is  attached  a  cup-shaped  partition.    The  rir 
the  base  of  the  upper  portion  is  provided  with  a  packing  of  felt  fil 
against  the  top  of  the  double  envelope  of  the  lamp,  thus  effect! 
preventing  any  communication  between  the  upper  part  of  the  Ian 
and  the  portion  containing  the  oil  reservoir.    When  the  lamp  is  ligl 
the  air  within  the  carriage  is  drawn  through  the  openings  in  the  • 
ical  reflector,  circulates  in  the  double  envelope  heated  by  the  flam 
the  lamp,  and  escapes  through  the  openings  in  the  lower  portion  of 
lantern.    This  circulation  is  intended  to  cool  the  reservoir  contaii 
the  oil.    The  combustion  chamber  is  closed  by  a  bell  of  enamelled  ! 
placed  above  a  glass  cup,  F,  and  supporting  the  lower  part  of  a  sp: 
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chimney  holder.  The  air  required  to  maintain  combustion  is  admitted 
through  holes  in  the  lower  part  of  the  bell,  and  is  heated  by  contact 
with  the  envelopes  of  the  lantern.  The  burner,  G,  is  soldered  her- 
metically to  the  double  envelope,  and  is  connected  at  its  extremity  with 
a  tube  admitting  fresh  air.  The  wick  is  regulated  by  a  thumb  button 
or  by  a  removable  key.  The  arrangement  of  the  parts  is  such  that  the  oil 
may  be  spilled  without  possibility  of  its  ignition;  the  reservoir  com- 
municates with  the  external  air  by  means  of  tubes,  so  that  if  the  lamp 
is  overturned  in  case  of  accident,  the  oil  can  escape  without  coming 
in  contact  with  the  flame.  The  intensity  of  this  lamp  is  i^  carcels 
(about  14  candle  power)  and  its  duration  is  from  12  to  14  hours.  The 
density  of  the  oil  employed  is  0.826  at  16°  C,  and  it  ignites  at  a  temper- 
ature of  126°  C. 

This  system  of  lighting  has  been  used  in  various  countries.  In 
Bavaria  and  in  Wiirtemburg  various  forms  are  used,  with  flat  and  with 
cylindrical  burners.  On  the  Hungarian  railways  the  ordinary  ceiling 
lamp  is  used  in  a  modified  form,  with  flat  horizontal  burners.     The 


FIG.  5.     CAR  FOR  TRANSFERRING  OIL  LAMPS,  NORTHERN  RAILWAY  OF  FRANCE. 

system,  however,  is  far  from  being  generally  used.  This  is  due  to  the 
great  danger  which  attaches  to  the  use  of  petroleum,  notwithstanding 
the  precautions  which  may  be  taken,  since  these  may  be  rendered  in- 
effective by  the  neglect  of  the  attendants. 

Lighting  with  Oil  Gas  or  Enriched  Gas :— The  first  attempts  to  use 


Digitized  byLjOOQlC 


82  THE  ENGINEERING  MAGAZINE. 

gas  for  train  lighting  were  made  with  compressed  coal  gas.  Expc 
showed  that  the  compression  caused  the  gas  to  lose  about  one-tt 
its  illuminating  power.  It  was  therefore  sought  to  carburet  tl 
dinary  coal  gas  to  enrich  it.  For  this  purpose  the  Western  Railv 
France  has  used  a  special  lamp,  Figure  6,  containing  a  brass  res 
filled  with  fragments  of  of  naphthaline.  A  small  tube  passes  fra 
reservoir  into  the  chimney  of  the  lamp,  where  it  is  heated  by  the 

of  combustion.  The  naphthaline  in  this  t 1 

tube  becomes   vapourised,  while  that  /  jv      - 

in  the  reservoir  is  reduced  to  a  liquid  !3  |C 

condition,  and  passes  in  turn  to  the  ^^-<-=^^^Ls'  ^^H^^!^::^ 
vapourising  tube.     The  gas,   passing      T  i==      Tv 

through  an  adjoining  tube,  mixes  with    >^J  1   \\      f    P 

the  vapour  of  naphthaline,  and  is  con-  I ,  I    x^  ^^    I 

sumed  in  a  goose-neck  burner.     This  |V        A  -_J^-^| 

system,  however,  is  liable  to  interrup-  I         gg  I 

tions  by  the  choking  of   the   burner  %       If  M 

with  naphthaline,  and  it  has  not  been  ^^^^^^^ 

found  satisfactory  in  practice.  A  more  fig.  6.  lamp  for  carburette 
successful  scheme  has  been  to  use  the  compressed  air  from  the  \ 
inghouse  brake  reservoirs,  carburetted  with  gasoline. 

The  most  general  method,  however,  is  the  use  of  compresse 
gas.    This  gas  is  either  carried  in  special  tank  cars  attached  to 
train,  or  else  in  smaller  reservoirs  attached  to  each  carriage.    The 
method  has  been  adopted  in  Belgium  and  in  France;  it  is  more 
nomical  than  the  second,  but  it  involves  the  necessity  of  conne( 
the  gas  tank  with  a  piping  system  extending  through  the  entire  le 
of  the  train,  this  involving  a  liability  to  serious  leaks.    Since  i88i 
Western  Railway  of  France  has  adopted  the  plan  of  placing  sepa 
reservoirs  under  the  various  carriages.     The  Paris-Lyons-Med 
ranean  Company  also  uses  separate  reservoirs,  but  places  them  on 
tops  of  the  carriages  (Figure  7).  Oil  gas  is  produced  by  the  distilla 
of  bituminous  schists,  petroleum  residues,  and  heavy  mineral  oils, 
illuminating  power  is  3.5  to  4  times  that  of  ordinary  coal  gas.  .  Thi 
light  of  6  candle  power  is  obtained  by  an  hourly  consumption  oi 
iitres  of  gas,  compressed  to  10  kilogrammes  per  square  centimetre, 
released  under  a  pressure  of  10  millimetres  of  water. 

This  system  includes  an  arrangement  of  piping  under  the  p 
forms  at  the  terminal  stations,  these  connecting  with  storage  re 
voirs  at  the  compressing  stations,  and  enabling  the  reservoirs  under 
carriages  to  be  charged  promptly.    Each  carriage  is  provided  with 
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HG.   7.      (.AKKIAGE  ON   THE   rAKIS-LVONS-MEDlTEKkANKAN    KAILW  AV    WITH   GAS   RESER- 
VOIR OX   THE   ROOF. 

or  more  tanks,  holding  sufficient  gas  to  insure  illumination  for  16 
hours  at  full  brilliancy,  the  quantity  of  gas  in  the  tanks  being  indi- 
cated by  pressure  gauges.  The  normal  pressure  is  maintained  at  the 
burners  by  means  of  automatic  regulators.  The  lamp  is  provided  with 
a  reflector  of  enamelled  iron,  placed  above  the  burner,  there  being  an 
opening  fitted  with  a  chimney  for  the  escape  of  the  products  of  com- 
bustion. The  burner  itself  is  separated  from  the  interior  of  the  com- 
partment by  a  glass  cup,  similar  to  that  used  for  oil  lamps.  In  common 
with  any  system  of  gas  lighting,  the  burners  may  be  lighted  in  all  or 
any  of  the  compartments,  or  they  may  be  controlled  from  one  point 
only  for  the  entire  carriage.  The  usual  practice  is  to  have  the  lights 
controlled  by  the  conductor,  by  means  of  a  special  key.  They  may 
also  be  provided  with  keys  in  each  compartment,  by  which  the  trav- 
ellers themselves  may  extinguish  the  light,  or  the  gas  may  be  turned 
off  automatically  by  the  closing  of  the  screen  provided  to  cover  the 
lamp.  This  latter  method  is  of  interest,  since  by  its  use  an  economy  of 
gas  of  25  per  cent,  may  be  secured.  In  France  the  cost  of  a  cubic 
metre  of  gas,  including  interest  and  depreciation  on  plant,  is  from 
0.50  to  0.80  franc ;  in  Belgium  it  is  only  0.37  franc,  and  in  Germany  it 
IS  0.57  franc. 

Train  lighting  by  oil  gas  has  been  used  with  success  in  Alsace-Lor- 
raine, in  Bavaria,  in  Austria,  in  Holland,  in  Switzerland,  and  in  Bel- 
Digitized  byLjOOQlC 


g4  THE  ENGINEERING  MAGAZINE. 

gium.  It  has  been  introduced  gradually,  but  none  of  the  railways 
have  introduced  it  seems  disposed  to  abandon  it.  Its  advantages  j 
in  its  cleanliness,  the  uniformity  of  the  light,  and  the  small  amo 
attention  required.  At  the  same  time  its  use  involves  a  certain  i 
of  danger  from  explosions,  and  the  cost  of  the  installation,  inc! 
the  equipment  of  trains,  stations,  and  apparatus,  is  considerable 

Lighting  by  Acetylene : — The  lighting  of  railway  trains  by  c 
has  been  notably  improved  by  the  admixture  with  the  gas  of  a  c 
proportion  of  acetylene.    This  idea  was  first  employed  on  the  Pn 
State  Railways,  where  it  was  found  that  the  mixed  gases  gave 
superior  light  to  that  of  the  oil  gas  alone.    In  France  this  systei 
been  taken  up  by  the  Paris-Lyons-Mediterranean  Railway,  and  a 
crating  plant  is  being  installed  adjoining  that  already  in  use  fc 
production  of  oil  gas.    This  station  includes  a  storage  departmei 
the  calcium  carbide,  which  is  kept  in  metal  casks,  handled  by  a  s^ 
ing  crane ;  also  a  second  building  in  which  the  gas  is  generated, 
generator  is  of  the  Pintsch  system,  in  which  the  carbide  is  drc 
into  a  large  volume  of  water.    The  apparatus  consists  of  a  cylin( 
vessel  of  galvanised  iron  filled  to  about  three-quarters  of  its  h 
with  water,  the  top  being  closed  and  carrying  a  cast-iron  chest 
taining  the  mechanism  for  feeding  the  carbide.    This  chest  con 
two  ci>m|>artments,  each  holding  about  2  kilogrammes  of  carbide, 
arrangeil  in  such  a  manner  that  either  of  them  may  be  placed  in  • 
nuuiication  with  the  main  cylinder  without  permitting  the  escaj 
gas»    The  acetylene  gas»  disengaged  by  the  contact  of  the  carbide 
the  water*  is  led  off  through  a  lateral  pipe  connecting  with  the  m 
The  lime  productxl  by  the  decompositic«i  of  the  carbide  is  recc 
upon  an  irnkn  grating  which  can  be  tipped  from  time  to  time,  anc 
rt^sidue  remox-txl  thrv^ugh  an  opening  at  the  bottom.    The  water  1 
is  regxUated  by  a  siphon,  this  also  fonning  a  safety  v-alve.    The 
moniacal  water,  impregnated  with  lime,  is  regularly  removed  by  n» 
of  a  WorthJwgton  pump.    The  g^s  is  washed  and  purified  from 
amnu^iiia  and  nu>isture  which  it  cv^ntains  by  means  of  chloride  of 
ciiun.    This  apparatus  has  a  capacity  of  500  cubic  metres  of  acety 
in  .24  hours.    ITie  oil  gas  and  the  acetylene  are  passed  though  rc^ 
ti\-e  meters^  these  being  comtectevl  by  chain  gear,  the  sprocket  wh 
beiixg  arrange^l  s»^^  that  the  mixture  of  the  $:^ses  is  made  in  the  ratii 
3  of  oil  to  I  oi  aciKYlene. 

The  mixed  g»s  is  sijqfiplievl  to  the  cairnases  in  the  proportiQi 

^^yx>  ciAic  melfts  erf  oil  g>s  to  500  cuhk  metfts  of  icelylette>   Tin 

'wnatttiK  piy««r  is  maiirttined  at  ta  candle  iiowtr  wttk  a 
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tioa  of  25  litres  of  gas  per  hour.  While  good  results  have  been  ob- 
tained by  the  use  of  acetylene,  it  has  as  yet  not  been  given  a  sufficient 
trial  to  determine  its  entire  availability  for  train  lighting. 

Lighting  by  Electricity :— The  electric  lighting  of  railway  carriages 
has  been  effected  in  three  different  manners : 

1.  By  a  dynamo  driven  by  an  engine  receiving  its  steam  from  the 
boiler  of  the  locomotive. 

2.  By  a  dynamo  driven  from  the  axle  of  the  carriage,  and  operat- 
ing in  connection  with  a  storage  battery. 

3.  By  accumulators  charged  at  the  terminal  stacions. 

In  the  first  system  the  dynamo  and  its  engine  are  placed  on  the  ten- 
der of  the  locomotive,  the  steam  supply  being  regulated  by  a  valve  in 
ihe  control  of  the  engineer.  This  plan,  which  has  been  tried  in  Eng- 
land, has  the  inconvenience  of  depriving  the  carriages  of  light  when 
the  locomotive  is  disconnected  from  the  train.  Every  time  the  enis^ine 
is  changed  the  illumination  of  the  train  is  interrupted. 

In  the  second  system  each  carriage  carries  its  own  dynamo,  driven 
by  means  of  a  belt  from  one  of  the  axles,  this  charging  a  storage  bat- 
ter\'.  This  requires  the  introduction  of  mechanism  to  render  the  direc- 
tion of  the  current  independent  of  the  direction  of  the  motion  of  the. 
train,  and  also  to  prevent  the  connection  of  the  dynamo  to  the  bat- 
tery until  the  velocity  of  the  motion  renders  the  pressure  of  the  air- 
^rcnt  equal  to  the  tension  at  the  terminals  of  the  battery.  The  in- 
tensity of  the  current  generated  by  the  dynamo  assures  the  mainte- 
nance of  a  supply  for  the  lamps,  and  the  charge  of  the  battery  remains 
nearly  uniform,  whatever  the  speed  of  the  train,  by  reason  of  the  slip- 
ping of  the  belt  when  the  resistance  increases.  A  uniform  tension  is 
maintained  upon  the  belt  by  the  weight  of  the  dynamo,  partly  re- 
lieved by  a  counterbalance.  This  arrangement,  known  as  the  Stone 
system,  has  been  used  in  England,  and  also  in  the  carriages  of  the 
Compagnie  des  Wagons  Lits.  and  on  the  Paris-Lyons-Mediterranean. 

The  Western,  Eastern,  and  Central  Railways  of  France,  and  also 
the  State  Railway,  have  used  the  Vicarino  system,  the  dynamo  being 
driven  from  the  axle  by  a  friction  gear,  and  operated  in  connection 
with  a  storage  battery  and  make-and-break  switch.  The  dynamo  is 
arranged  with  a  compound  winding  which  provides  a  uniform  voltage 
regardless  of  the  speed  of  the  train.  When  the  speed  attains  600  turns 
per  minute  the  switch  throws  the  current  from  the  dynamo  into  the 
storage  battery.  The  pressure  employed  is  30  volts,  and  the  power 
absorbed  by  the  dynamo  is  about  i>4  horse  power,  the  lamps  being  of 
8  candk  power. 
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In  another  system,  used  by  the  Paris-Lyons-Mediterraneah 
way,  the  dynamo  is  also  driven  by  belt  connection  with  the  axle  c 
carriage.  A  storage  battery  maintains  the  illumination  of  the  1 
when  the  speed  falls.  If,  on  the  contrary,  the  speed  is  increased 
switch  throws  the  two  sources  of  electricity  in  parallel.  The  inte 
of  the  main  current  is  maintained  constant  by  means  of  a  small  n 
operated  by  the  excess  energy  of  the  dynamo,  this  creating  a  resist 
which  increases  with  the  velocity.  An  automatic  reverser  renders 
direction  of  the  current  constant,  independently  of  the  directio: 
movement  of  the  carriage. 

The  third  system  has  been  employed  by  the  Northern  Railwa 
France,  using  accumulators  contained  in  cases  attached  to  the  frs 
work  of  the  carriages.    Each  carriage  is  provided  with  four  case 
accumulators.     Hinged  doors  permit  access  to  the  batteries   f 
without,  openings  in  the  sides  of  the  cases  permitting  the  escape  of 
gas.     The  batteries  consist  of  elements  contained  in  ebonite  c 
placed  in  pairs  in  lead-lined  iron  baskets,  insulated  on  glass  pis 
four   of   these   pairs   being   in    each   case.     Each   element   is   o 
posed  of  six  positive  and  seven  negative  plates,  the  current  being  ta 
off  by  metallic  spring  clamps.    The  connections  are  made  automatic 
by  cables  carrying  metallic  tongues  at  the  ends  inserted  between 
spring  clamps.    There  are  60  elements  to  a  carriage,  arranged  in  t 
batteries  of  30  elements  each,  there  being  28  in  regular  service  i 
2  held  in  reserve.    The  two  batteries  are  connected  in  parallel,  b 
in  charging  and  discharging.    The  plates  weigh  1,100  grammes,  or 
kilogrammes  per  element;  their  minimum  capacity  is  10  ampere-ho 
per  kilogramme  of  active  material.     The  minimum  capacity  of  ( 
battery  is  therefore  14X10=140  ampere  hours.     In  the  interior 
each  carriage  the  switches  are  placed,  these  being  arranged  to  g 
three  connections,  placing  28,  29,  or  30  elements  in  the  circuit  (Figi 
8),  each  switch  being  conected  to  one  battery  of  30  elements.    Af 
passing  a  safety  fuse  the  current  is  divided  into  two  circuits,  Nos. 
and  2,  controlled  by  two  switches  placed  in  the  corridor  of  the  a 
riage.    There  are  two  lamps  in  each  compartment,  one  fed  by  circi 
No.   I,  and  one  by  circuit  No.  2.     The  same  arrangement  is  f< 
lowed  for  the  lamps  in  the  corridor,  one  half  being  independent  of  t 
other  half.     The  lamps  are  generally  run  at  a  pressure  of  55  vol 
with  an  illuminating  power  of  6  candles.    These  lamps  are  placed 
the  ceilings  of  the  corridors  and  platforms,  while  in  the  compartmen 
they  are  attached  to  the  extremities  of  curved  arms.    The  ends  of  tl 
lamp  bulbs  in  the  compartments  are  obscured,  to  prevent  the  ligl 
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from  inconveniencing  the  occupants  of  the  opposite  seats.  The  ar- 
rangement of  the  wiring  is  shown  in  Figure  9,  the  wires  being  con- 
veniently placed  in  channels  behind  the  mouldings.  The  accumulators, 
of  the  Laurent-Lely  type,  are  charged  in  the  cases,  before  the  depart- 
ure of  the  train,  by  means  of  conductors  arranged  on  the  platform  and 

connected  to  the  electrical  station. 
Here  the  alternating  current  originally 
generated  at  a  pressure  of  6,000  volts 
is  transfomied  to  a  continuous  current 
of  300  volts  by  means  of  the  convert- 
ers and  transfomiers  shown  in  Figure 
10. 

The  same  company  has  improved 
some  of  its  older  carriages  by  replac- 
ing the  oil  lamps  with  lanterns  having 
enamelled  retiectors  and  electric  lamps 
of  6  candle  power.  The  current  is  ob- 
tained in  these  carriages  in  a  manner 
"ZyC}C— T-^^^^^  similar  to  that  already  described  for 

the  newer  corridor  carriages,  except 
that     the     storage 
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batteries       contain 
but      sixteen      ele- 
ments  in   place  of 
I  ^-.f^  I     thirty. 

Another  system 
of  train  lighting  by 
electricity,  similar 
to  thai  used  in  France,  is  found  on  the  Jura-Simplon  Railway, 
in  Switzerland.  The  accumulators  employed  are  of  the  Huber 
system,  arranged  in  batteries  of  nine  elements  arranged  in  series. 
The   plates  are  composed  of  non-oxidisable  gratings  of  an  alloy 


TIG.  8.      WIRING  SYSTEM,   IS  INC.  ACCUMULATORS. 


M=^- 


1 


¥ 


3;g Kt.  ^d^* 


FIG.  g.      CAR  WUUNG,   NORTHERN   RAILWAY  OF  FRANCE. 

of  lead  and  antimony,  the  cells  of  the  positive  plates  being  filled 
with  minium  and  those  of  the  negative  plates  wnth  litharge. 
The   electromotive   force  of  a   single  element   is   2   volts,   or    18 
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FIG.   lO.  TRANSFORMING  STATION  FOR  ELECTRIC  TRAIN-UGHTING  SERVICE,  CHEMIM 

PER  DU  NORa 

volts  for  the  series,  the  capacity  being  120  ampere  hours.  1 
distinguishing  feature  of  the  system  is  found  in  the  method 
charging  the  batteries.  On  the  Jura-Simplon  Railway  there  are 
number  of  stations  at  which  accumulators  are  brought  to  the  platfo 
and  substituted  for  those  which  have  become  exhausted  on  the  trai 
All  the  exhausted  batteries  are  placed  on  a  truck  and  taken  to  the  d 
tributing  car.  This  car  is  devoted  entirely  to  delivering  charged  b; 
teries  to  the  various  stations  and  returning  the  exhausted  ones.  T 
charging  is  effected  at  a  central  station  by  a  dynamo  operated  by 
Thury  motor  of  35  horse  power,  itself  driven  by  a  current  of  300  vo 
taken  from  the  supply  of  the  town.  The  accumulators  are  charged 
series  of  five  batteries,  the  initial  tension  being  90  volts,  rising  towar 
the  close  of  the  operation  to  112  volts.  The  normal  charging  currc 
is  18  amperes. 

In  Switzerland  the  cost  of  electric  lighting  is  very  moderate,  owii 
to  the  favourable  conditions  for  the  production  of  electricity.  Boile 
and  engines  are  entirely  dispensed  with,  the  energy  being  supplied  a 
together  from  the  mountain  streams,  and  the  cost  of  current  is  06 
about  0.08  franc  per  kflowatt-hour. 
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MONEY-MAKING  MANAGEMENT  FOR  WORK- 
SHOP AND  FACTORY. 

By  Cliarles  U.  Carpenter, 
VIII— THE  FINDING  AND  RECORDING  OF  COSTS. 

In  the  following  paper  Mr.  Carpenter  concludes  his  series,  begun  in  February,  1902,  and 
intermpted  last  month  only  by  the  author's  serious  illness.  His  first  and  second  articles 
demit  with  factory  organization  in  its  general  principles  and  concrete  examples,  the  third 
with  departmentalization  and  systematization  of  the  works,  the  fourth  and  fifth  with  the' 
ttock  department,  the  sixth  with  machining  processes  and  tool  equipment,  and  the  serenth 
with  piece  work  and  the  fixing  of  prices.  The  whole  series  forms  a  consistent  exhibition  of  a 
policy  of  management  which  has  proved  wonderfully  successful  in  actual  practice. — Thi 
Editoks. 

MODERN  commercialism  not  only  demands  the  finest  machinery 
and  the  most  capable  men  working  at  the  highest  possible 
pitch,  but  also  renders  it  imperative  that  all  component  parts 
be  knit  together  by  modern  methods  of  organization,  and  that  product, 
processes,  departments,  and  men  be  checked  up  and  their  efficiency 
gauged  by  the  most  thorough  methods  of  accounting  and  system. 

How  often  has  it  occurred  that  a  firm,  prosperous  in  the  early  days 
of  its  existence,  failed  utterly  after  it  had  grown  to  such  size  as  to  make 
it  impossible  for  the  heads  to  retain  that  "personal  touch"  with  details. 
The  need  of  something  to  take  the  place  of  this  personal  touch  is  imper- 
ative and  increases  as  the  concern  grows  larger.  The  modem  factory 
manager  or  superintendent  must  retain  that  vital  touch  with  the  inter- 
nal working  of  his  organization  in  this  day  of  close  competition,  small 
profits,  and  intense  activity  of  production.  And  yet,  how  many  man- 
agers can  distinguish  the  inefficient  parts  from  the  strong  portions,  and 
assign  unerringly  the  cause  for  such  inefficiency,  thus  being  enabled 
to  throw  all  of  their  power,  knowledge,  and  experience  toward  the 
strengthening  of  such  weak  points  ?  Can  they  state  positively  whether 
or  not  each  department  is  being  operated  as  economically  or  as 
efficiently  as  it  should  be?  Can  they  detect  immediately  any  increase 
in  expense  or  deterioration  in  working  efficiency  in  any  of  these  de- 
partments ?  Are  the  costs  calculated  upon  a  correct  basis,  and  are  they 
compiled  in  such  a  manner  as  to  show  in  detail  any  increases  and,  as 
well,  render  it  possible  to  make  intelligent  examinations  and  compari- 
sons with  a  view  to  the  effecting  of  economies?  In  short,  can  the  man- 
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agers  fed  and  judge  of  tlie  poise  of  their  ocganif alinn  ?  Are  tli 
such  control  of  their  mighty  engine  of  prodnction  that  thej  can  d 
correct,  and  improve  its  weakest  points  and  keep  the  entire  mai 
keyed  up  to  its  highest  pitch  of  efficient  productiveness? 

A  flexible  homogeneous  system  of  factory  accounting  mui 
devised  in  such  a  manner  as  not  only  to  show  the  costs  of  die  pro 
but  also  to  give  unerring  indications  of  the  exact  working  coodi 
and  efficiency  of  all  departments  in  factory  and  office.  The  fat 
manager  must  have  some  means  whereby  he  can  chedc  large  unn 
sary  expenditures  or  heavy  losses.  He  should  be  able  to  detect 
increases  in  cost  above  normal,  or  any  unnecessary  investments  in  ! 
for  manufacture.  He  should  know  not  only  the  details  of  all  gains 
loiies  on  the  various  products,  but  also  the  state  of  working  eflfei 
of  fyecy  department  in  the  organization.  This  article  will  deal  w 
few  of  the  important  features  of  this  subject.  Owing  to  the  fact 
most  of  the  data  desired  can  be  secured  from  properly  devised 
records,  consideration  will  first  be  given  to  the  subject  of  "costs." 

The  necessity  for  accurate  cost  systems  has  been  brought  ot 
clearly  in  tfiis  Magazine  by  A.  Hamilton  Church,  J.  Slater  Le\*ns,  H 
Roland,  Hugo  Diemer,  H.  L.  Arnold,  J.  N.  Gunn,  and  others  thkt 
unnecessary  to  dwell  upon  this  feature  of  the  question.* 

Where  does  Profit  End  and  Loss  B^n  ? — The  all-important  q 
tion  for  every  manager  to  ask  himself  is  "Do  I  know  positively  at  \ 
figure  my  profit  ends  and  my  loss  begins  on  each  one  of  my  produc 
The  commercial  success  of  a  business  often  depends  upon  the  ans 
and  that  answer  is  found  in  the  solution  of  the  problems  of 
accounting,  which  may  be  thus  classified : — 

I. — ^The  collection  of  data  for  the  compilation  of  prime  costs,  i 
labor  and  material. 

(a)  The  devising  of  forms,  cards,  tickets,  etc.,  by  means  of  w 
the  data  can  be  collected. 

(b)  The  institution  of  methods  for  securing  these  data  from 
shop  and  of  enforcing  accuracy. 

(c)  Gmsideration  of  the  various  uses  to  be  made  of  these  dai 
"Workman's  Time  and  Earnings  Record,"  "Job  Time  and  W 
Classifications,"  "Efficiency  Reports,"  etc. 

(d)  Balancing  of  expenditures  for  labor  and  material  with  • 
records. 

n.— The  collection  and  proper  distribution  of  those  items  ot 
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than  labor  and  material  which  cannot  be  charged  directly  against  the 
jobs,  but  which  should  be  charged  against  factory  production,  e,  g., 
general  factory  and  departmental  supervision,  clerks,  expense  of  non- 
productive departments,  interest  on  investment,  etc.  These  may  be 
termed  the  Factory  General  Charges. 

III. — The  collection  and  proper  distribution  of  those  items  coming 
directly  under  the  commercial  end  of  the  business,  e.  g.,  salaries  of 
officers,  selling,  advertising,  legal,  patents,  etc.  These  may  be  termed 
the  Commercial  General  Charges. 

IV. — The  collection  and  apportionment  of  these  several  charges 
unto  the  proper  ledger  accounts. 

In  view  of  the  former  articles  appearing  in  this  Magazine  it  is 
unnecessar)-  to  present  any  comprehensive  discussion  upon  the  question 
of  costs.  The  most  difficult  problem  to  solve  is  the  method  of  dis- 
tributing the  general  charges.  A  system  involving  simple  processes 
may,  when  carefully  worked  out,  prove  satisfactory  provided  the  pro- 
ducts and  manufacturing  processes  are  of  a  simple  character,  and  the 
cost  of  production  and  necessary  investments  for  machinery,  etc.,  for 
these  products  do  not  differ  largely.  The  case  is  entirely  different 
where  there  is  a  large  difference  in  the  proportional  expenditures  for 
supervision,  machinery,  floor  space,  advertising,  selling,  etc.  Certain 
it  is  that  this  difference  must  be  considered  when  the  system  is  devised. 

Mr.  Church's  New  Machine  Rate. — Mr.  Hamilton  Church  has  pre- 
sented a  full  and  able  discussion  upon  the  defects  of  the  ordinary  ''per- 
centage-on-wages,"  *'hourly-burden"  and  old  "machine-rate"  plans.* 
He  proposes  one  of  the  most  thorough  and  exact  systems  of  distribu- 
tion yet  presented.  His  inclusion  of  the  general  charges  in  the 
"machine  rate"  and  the  further  distribution  of  his  "supplementary  rate" 
disposes  of  this  question  with  precision.  His  supplementary  rate  pro- 
vides a  valuable  index  of  the  working  efficiency  of  machinery.  It 
will  be  noted  that  this  plan  of  distribution  can  be  worked  very  simply 
into  the  plan  of  collecting  cost  data  presented  here. 

Departmental  Charges. — Whatever  general  plan  of  distribution  be 
adopted,  the  general  factory  charges  should  be  divided  into  depart- 
mental charges  as  far  as  possible.  Each  department  is  thus  charged 
with  its  proportionate  share  of  expense  of  genend  and  departmental 
supervision,  interest  on  investment,  floor  space,  heat,  power,  light,  etc. 
This  total  is  then  distributed  over  the  work  done  in  that  department. 
In  cases  where  there  is  a  line  of  demarcation  between  the  different 
products  and  the  machinery,  floor  space,  and  power  necessary  for  their 

*  Sec  Thb  ENGiifnuifG  Maca/inb,  July — November.  190 1. 
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prcxluction,  it  is  possible  to  divide  these  departmental  charges  i 
so  that  each  type  of  product  will  bear  a  part  of  each  depart 
charge,  in  proportion  to  the  expense  for  machinery,  floor  space,  ] 
etc.,  for  which  it  is  responsible. 

Collection  of  Cost  Data. — The  system  presented  for  the  col 
of  prime-cost  data  is  but  one  of  many  effective  ones.  This,  ho* 
presents  some  distinctive  features  which  prove  to  be  of  great  v< 
many  directions  distinct  from  the  cost  system. 
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DAY-WORK  AND  PIECE-WORK  RECORD  CARD. 

The  ordinary  system  involves  the  use  of  time  tickets  and  the  e 
ing  of  the  data  thereon,  together  with  the  material  costs,  in  prime 
books  or  cards.  All  material  and  labor  entries  go  under  the  p 
order  numbers.  Total  or  detailed  costs  of  any  order  can  be  thu 
cured.  The  time  tickets  shown  here  are  of  ordinary  form.  The  s 
tracing  and  cost  cards  are  distinctive,  and  take  the  place  of  the  pi 
cost  books  or  cards.  In  addition  they  fulfill  other  very  valuable  i 
tions.  All  necessary  data  for  compilation  of  prime  costs  and  < 
records  are  secured  from  these  time  tickets  and  stock-tracing  and 
cards. 

Time  Ticket. — A  time  ticket  should  contain  all  order,  job, 
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machine  numbers,  names  of  department,  foreman,  workman,  inspec- 
tor, and  stock  tracer ;  number  of  parts  finished  by  workman  and  nunv 
ber  accepted  by  inspector;  piece  price  or  day-work  rate,  total  time 
consumed,  and  total  earnings.    These  tickets  should  be  in  duplicate. 

Course  that  time  tickets  should  take: — 

I . — Made  out  and  signed  by  workman. 

2. — Signed  by  foreman. 

3. — Sent  to  stock  tracer,  who  enters  up  data  upon  corresponding 
stock-tracing  and  cost  card  and  OK's  ticket.  This  prevents  duplication 
of  tickets  and  makes  it  possible  for  these  cards  to  serve  as  both  cost  and 
stock-tracing  records. 

4. — Turned  over  to  inspector,  who  OK's  ticket  for  accuracy  of 
record,  workmanship  and  amount. 

5. — Original  sent  to  cost  clerk  and  duplicate  to  original  workman. 

Stock-Tracing  and  Cost  Cards. — These  cards  should  contain  works 
and  job-order  numbers,  name  or  number  of  part  to  be  manufactured, 
kind,  amount,  and  cost  of  raw  material  delivered,  box  numbers,  and 
date  work  should  be  completed.  The  headings  of  the  several  columns 
show  clearly  the  nature  of  the  data  required,  including  complete  de- 
tailed cost,  time,  losses  and  machine  number  records,  etc.  The  manner 
in  which  these  data  are  secured  has  been  explained  in  article  on  stock 
tracing,*  Most  of  them  are  secured  from  the  time  ticket.  Each  part 
or  number  of  similar  parts  necessary  for  each  order  should  have  its 
own  card.  All  cards  for  parts  belonging  to  one  order  should  be  kept 
together  on  the  file. 

Completion  of  Order. — As  soon  as  the  parts  are  finished  and  de- 
livered as  "finished  stock,"  the  cards  for  these  parts,  after  being  OK'd 
by  stock  tracer  and  stock  keeper,  are  sent  to  the  cost  clerk. 

The  Requisition  (see  article  on  ''Stock"*). — As  all  requisitions  for 
stock  necessary,  for  instance  in  assembling,  must  bear  the  proper 
order  number  and  are  sent  direct  to  the  cost  clerk  after  being  OK'd  by 
stock  clerk,  they,  together  with  the  stock-tracing  and  cost  cards  bearing 
the  same  order  number  form  a  complete  record  of  the  material  and 
labor  costs  of  any  order.  Thus  complete  or  partial  costs  can  be  secured 
at  any  time.  These  cards  furnish  also  a  series  of  records  for  analyses 
for  estimating  on  new  work ;  a  perfect  stock-tracing  and  time  record ; 
a  complete  history  of  all  delays  and  losses ;  an  effective  bar  to  cheating.; 
and  a  full  and  accurate  inventory  of  all  stock  in  course  of  manufacture. 
If  it  is  desirable  to  extend  all  costs,  the  data  on  the  cards  and  requisi- 
tions can  easily  be  extended  and  results  compiled  upon  special  cards. 

•  Tnrn  EwcTimitHC  MftGAzrwE.  May  and  June.  1902. 
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These  cards  will  contain  the  totals  of  materials  and  labor  contain* 
each  stock-tracing  and  cost  card  and  requisition  and,  finally,  the 
of  all  of  these  items. 

Apportionment  of  Factory  and  Commercial  General  Charg 
This  subject  has  already  received  such  thorough  treatment  by  pre 
writers  for  this  Magazine  that  no  further  elaboration  is  needed. 
!      Workman's  Time  and  Earnings  Card. — In  the  article  on  systei 
pay  was  described  the  manner  in  which  the  time  tickets,  after  I 
turned  over  to  the  cost  clerk,  are  first  assorted  according  to  worki 
name.    The  data  thereon  are  transferred  to  the  workman's  time 
earnings  card.    This  card  is  so  arranged  as  to  provide  a  classific 
of  time  and  earnings  according  to  the  type  of  product  worked  i 
the  day-work  time  and  earnings  being  entered  in  red  ink,  so 
differentiate  them  from  the  piece-work  time  and  earnings, 
man's  time  must  be  checked  against  his  time  shown  by  the  time 
or  time  book.  Provision  is  made  for  totals  of  day-work  and  piece- 
time  and  earnings,  and  the  percentage  of  piece  work  to  total 
These  cards  should  be  grouped  by  departments.     From  these  ( 
we  secure:    i,  Total  factory  and  departmental  pay-roll;  2,  total  1 
worked ;  3,  total  time  and  earnings  on  each  type  of  machine ;  4,  f 
work  and  day-work  hours  and  earnings,  and  the  percentage  tha 

Name  Pan__, Standard  Time  for  Job — _ 

Job  No Operation Department 


Date 


Name  of 
Workman 


N.B.  All  Day  Work 


No.  parts 
Finlslied 


records  to  be  in 


P.w. 
Price  or 
Pay  Rate 


red  ink 


Time 
Toul  J^ 


Earnings 
loiai      part  per  hour 


JOB-PRICE  AND  EARNINGS  REPORD. 

piece-work  hours  and  earnings  bear  to  the  totals ;  5,  average  rat< 
hour,  piece-work  and  day-work.  All  these  data  are  departmental 
Job-Time  and  Earnings  Card. — The  workman's  time  ticket  s\ 
next  be  classified  by  jobs  and  entries  made  as  shown.  An  exar 
tion  of  this  record  renders  its  importance  clear.  The  entries  th< 
will  prove  very  instructive.    It  serves  as  the  medium  whereby  an 
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crease  in  labor  costs  on  any  job  is  immediately  noted.  I  have  already 
treated  of  the  advisability  of  settling  by  calculation,  investigation,  or 
careful  trial,  the  actual  time  in  which  each  job  could  and  should  be 
done  by  the  workmen.*  This  **standard  time"  per  piece  or  per  one 
hundred  pieces  should  be  put  upon  this  job  card.  The  entries  should 
be  kept  up  to  date,  and  when  any  serious  variation  from  standard  time 
appears  the  cards  should  be  sent  to  the  superintendent  for  investiga- 
tion. This  should  invariably  be  searching  and  thorough.  Both  fore- 
men and  workmen  should  understand  that  they  will  always  be  called 
to  account  for  any  serious  variations  from  this  standard  time.  If  a 
workman's  record  shows  badly  in  this  particular,  he  should  be 
dropped.  This  is  a  most  effective  method  of  comparing  the  capabilities 
of  the  workmen  and  of  singling  out  the  ones  who  should  be  discharged. 
Any  tactics  in  the  line  of  favoring  an  inefficient  workman  will  fail 
before  such  a  method.  In  many  cases  it  will  be  found  profitable  to 
pay  premiums  to  both  men  and  foremen  when  a  department  proves  to 
be  especially  efficient  in  this  particular.  This  system  is  valuable  what- 
ever system  of  pay  is  used.  The  "earnings  per  hour''  will  often  reveal 
an  important  story.  These  data  will  indicate  when  the  job  should  be 
investigated  and  prove  invaluable  in  cases  where  yearly  adjustments 
of  piece  rates  are  made,  especially  when  dealing  with  the  union. 

Balancing  of  Expenditures  for  Labor  and  Materials  with  Cost 
Record. — The  limits  of  this  article  will  not  permit  of  any  lengthy  con- 
sideration of  this  subject.  Ordinarily  all  costs  are  extended  and 
totals  of  materials  checked  against  stock  records,  and  totals  of  labor 
against  wages  account.  The  values  of  stock  in  the  stock  room  can  be 
secured  by  means  of  a  proper  stock  account  showing  debits  and 
credits  for  receipts  and  deliveries.  The  manufacturing  account  will 
in  like  manner  indicate  the  value  of  stock  in  course  of  manufacture. 
With  the  use  of  a  proper  stock-card  system,  rigidly  adhered  to,  accu- 
rate inventories  can  be  taken  easily.  A  clerk  skilled  in  the  use  of  a 
slide  rule  can  perform  the  calculations  very  quickly.  This  subject, 
h«)wever.  is  one  requiring  careful  consideration.  Often,  if  the  system 
is  properly  devised,  much  detail  work  can  be  avoided  without  impair* 
inc:  the  accuracy  of  the  counter  checks. 

Records  and  Reports. — We  now  have  a  mass  of  data  from  which 
can  be  compiled  a  large  number  of  most  interesting  reports.  Only 
one  part  of  this  important  subject  can  be  touched  upon  in  this  article. 
Many  others,  however,  such  as  auditors,  purchasing:  agent,  inspection, 
stock,  cost,  etc.,  tell  valuable  stories.    All  reports  should  be  made  by  a 

•  Th«  EKCiifEEtiNC  Magazine.  AuRti't.  1902- 
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Special  department  or  by  one  pi 
In  the  case  of  a  small  concern,  tfi 
clerk  should  attend  to  this.  All 
necessary  for  reports  or  records  o 
character  should  be  sent  to  this 
clerk.  In  addition  to  the  data  al 
mentioned,  he  should  receive  n 
from  which  to  compile  the  genera 
tory  and  commercial  charges,  n 
showing  all  expenses  of  running 
department,  number  of  employee! 
put,  etc.  As  many  reports  arc 
parative,  and  the  question  of  o 
usually  enters  into  these,  a  better 
than  mere  "number  of  machines 
duced"  is  often  necessary.  Oftc 
"cost  of  output"  is  a  better 
The  term  "point"  may  be  us< 
represent  any  fixed  value, 
$25.00.  All  values  of  output  c 
reduced  to  "points,"  and  the  r 
made  to  serve  a  number  of  pur] 
Departmental  Efficiency  Re 
— This  cut  represents  a  departn 
report  devised  and  used  by  me. 
port  along  similar  lines  will  gen 
serve  as  a  good  basis  for  judgii 
the  working  efficiency  of  a  dt 
ment.  The  result  of  any  period  s 
be  compared  with  some  other  a 
ponding  period  that  can  be  consi 
a  fair  basis  for  comparison.  Resu 
one  month  may  be  compared 
either  the  results  of  the  corresi 
ing  month  of  the  preceding  ye 
the  average  monthly  results  of  t\ 
tire  preceding  year,  or  an  av 
monthly  result  of  corresponding 
sons  of  business.  Such  compai 
will  give  a  clear  idea  of  whether  < 
a  department  is  improving  its  ^ 
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ing  condition.  Especial  attention 
should  be  directed  to  the  piece-work 
and  day-work  records.  It  is  almost 
invariably  the  case  that  the  per- 
centage of  day  work  will  increase 
as  work  grows  slack,  unless  the  de- 
partments are  very  closely  syste- 
matized and  supervised.  The  rea- 
sons for  and  results  of  such  in- 
creases are  apparent. 

Consultations  and  Meetings 
with  Heads  of  Departments. — All 
heads  of  departments  should  be  con- 
sulted concerning  their  department- 
al records,  reasons  required  for  any 
deteriorations,  and  commendation 
bestowed  for  improvements.  Large 
frames  containing  ten  or  more 
swinging  blackboards  upon  which 
such  forms  are  painted  can  be  used 
with  very  good  results.  The  records 
for  each  department  are  filled  in 
with  chalk,  and  all  reports  are  con- 
sidered in  an  open  meeting  of  fore- 
men and  assistants.  Such  a  method 
of  procedure  soon  brings  results. 
A  foreman  with  a  poor  department- 
al record  may  feel  that  he  has  good 
reasons  for  a  poor  showing,  but  the 
fact  that  this  showing  will  appear 
before  his  associates  will  augment, 
to  an  astonishing  degree,  his  desire 
and  efforts  to  improve  it. 

Factory  Output  and  Cost  Re- 
port.— This  report  will  give  a  gen- 
eral idea  of  factory  efficiency.  The 
separation  of  costs  as  shown  makes 
it  possible  to  locate  any  increase  or 
decrease  immediately.  Any  factory 
manager  will  be  richly  repaid  by 
such  a  series  of  reports. 
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THE  RELATION  OF  THE  DRAUGHTSMAN 
TO  THE  WORKSHOP. 

By  IV.  H.  Booth. 

One  of  the  points  of  international  difference  in  engineering  practice  most  interesting 
trained  observer  is  that  of  the  position  and  treatment  of  the  draughtsman.  To  a  Ge 
engineer  visiting  America,  for  example,  the  difference  in  attitude  of  superior  to  subordlnj 
of  chief  to  draughtsman—is  so  great  as  to  be  startling,  and  Mr.  Luders,  writing  in  this  \ 
zine  in  September  and  November,  1901,  found  in  this  one  matter  a  very  large  factor  in  A 
can  engineering  success.  Mr.  Booth's  paper  following,  therefore,  deals  from  the  British  ' 
point  with  a  question  of  very  great  practical  importance.— The  Editors. 

fHE  determination  of  the  draughtsman's  proper  funcri 
in  an  effective  shop  organisation  is  a  matter  of  c 
siderable  importance,  and  round  it  in  its  m 
phases  much  discussion,  plaintive,  acrimonic 
and  controversial,  has  arisen.  To  begin  with, 
very  term  is  vague;  for  the  name  of  engini 
which  includes  it,  includes  also,  in  British  f 
lance,  a  vast  concourse  of  men,  ranging  from 
designer  of  a  Forth  Bridge  or  of  a  steam  eng 
producing  a  horse-power  hour  for  ii  pounds 
steam,  to  the  manufacturer  of  iron  bedsteads  or  the  driver  of  any  t; 
of  engine. 

The  position  of  a  draughtsman  is  by  no  means  always  a  pleas 
one.  His  duty  in  many  cases  consists  very  largely  in  adapting  ex 
ing  drawings  to  fresh  purposes,  effecting  minor  changes,  and  g 
erally  doing  much  routine  work  that  possesses  a  minimum  of  en 
neering  and  scientific  interest.  He  comes  very  little  into  contact  w 
the  outside  world,  and  the  utmost  recognition  he  obtains  from  his  i 
mediate  superior  is  contained  in  the  words  "my  draughtsman,"  wh 
are  used  when  his  work,  perhaps,  comes  under  the  notice  of  some  c 
tomer  in  the  course  of  an  explanation  of  what  is  being  done.  It  is 
ten  said  that  he  gets  all  the  blame  when  things  go  wrong  and  secu 
none  of  the  credit  for  what  scores  a  magnificent  success.  There 
much  truth  in  this  view,  and  it  is  doubtful  whether  the  occupation  v 
ever  become  popular  unless  remodelled  on  new  lines.  On  the  otl 
hand,  there  are  large  numbers  of  men  engaged  in  drawing  who  ha 
very  little  preparation  for  the  work.    No  youth  ought  to  go  into  1 
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drawing  office  as  a  sequel  to  having  learned  to  draw  neatly  at  a  tech- 
nical school,  for  example.  He  should  go  first  into  the  shops,  where 
he  will  see  drawings  of  a  practical  kind,  learn  what  dimensions  are 
necessary  on  a  drawing,  appreciate  the  value  of  an  incorrect  drawing 
correctly  figured,  and  in  fine,  learn  when  a  drawing  is  not  a  drawing 
and  when  it  is. 

The  chief  draughtsman  of  a  certain  colonial  railroad  known  to  me 
once  insisted  that  the  draughtsmen  under  his  charge,  who  were  fre- 
quently called  upon  to  make  sketches  in  the  running  shed,  should 
actually  make  these  sketches  to  scale,  and  he  insisted  they  should  fig- 
ure these  sketches  with  a  particular  pattern  of  figure,  fractions  being 
shown  thus,  ^",  with  great  regularity  of  style,  and  he  insisted  on  the 
correction  of  a  full-size  drawing  of  part  of  a  Bissel  truck  because  a 
part  which  was  correctly  dimensioned  to  24  inches  actually  scaled 
1/64  inch  from  truth. 

Many  good  men  who  would,  be  welcomed  in  the  drawing  office  to- 
day have  been  barred  out  in  past  years,  because  they  could  not  draw 
nicely.  The  art  of  drawing  nicely  is  not  of  particular  value  today  in  an 
engineer's  office.  It  is  not  always  the  neatest  writers  who  spell  best  and 
clear  writing  may  but  serve  to  show  up  more  clearly  bad  spelling.  A 
large  proportion  of  the  work  of  a  drawing  office  is  mere  routine  copy- 
ing and  "fudging  in" — work  of  a  kind  that  can  soon  be  acquired  by 
men  who  are  mechanics  rather  than  engineers  in  mind.  The  engineer- 
ing is  done  by  the  chief  draughtsman,  and  the  others  leave  the  draw- 
ing office  after  they  have  had  a  sufficient  experience,  or  continue  more 
or  less  as  drudges.  But  there  is  and  always  has  been  a  certain  leaven 
amongst  the  draughtsmen  to  whom  the  engineering  world  is  indebted 
for  nine-tenths  of  its  advance  in  engineering — men  who  understand 
principles — engineers,  in  fact,  of  all  round  ability,  who  are  really  the 
apostolic  successors  of  the  old  millwrights  of  the  stamp  of  the  Kennies 
or  Fairbaim.  Every  establishment  may  be  said  to  possess  the  sort  of 
draughtsman  it  deserves.  There  are  many,  too  many,  where  he  is  ex- 
pected to  lie  prone  upon  his  board  all  day.  He  must  never  leave  the 
office :  the  shops  are  barred  to  him ;  he  is  officially  altogether  in  the 
dark  as  to  the  prices  of  the  raw  materials  which  he  may  select  for  con- 
structing the  work  he  designs ;  he  may  spend  weary  hours  on  a  design 
to  have  it  contemptuously  blue-pencilled  by  his  superior  in  position, 
who,  as  one  might  expect  in  such  a  place,  is  often  far  from  his  equal 
in  ability. 

A  word  here  on  the  prone  position.  This  is  simply  ridiculous.  It 
wastes  room,  it  ininres  the  man  physically,  and  it  is  quite  needless. 
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With  little  practice  any  draughtsman  can  acquire  facility  in  workinj 
on  a  vertical  board.  His  T-square  is  balanced  and  carries  a  smal 
ledge  to  stiffen  it  and  to  hold  pencils  and  small  tools.  Another  ledg< 
at  the  bottom  of  the  board  carries  all  other  tools.  The  board  is  ad 
justably  balanced  at  any  height,  so  that  drawing  is  done  at  the  leve 
of  greatest  convenience.  The  operator  stands  upright,  or  uses  a  stool 
and  suffers  less  in  eyes  and  nothing  in  chest.  There  is  no  excuse  foi 
the  fiat  board.    Artists  have  long  used  the  vertical  board  and  easel. 

Conventionalism  held  the  draughtsmen  for  long.  A  mechanical 
drawing  had  to  be  made  on  certain  lines  and  rules,  and  it  was  copied 
by  tracing.  The  sun  print  has  done  much  to  abolish  the  old  system,  but 
before  this  some  men  had  broken  loose  from  tradition  and  made 
their  drawings  with  all  black  thick  lines  and  put  in  dimension  lines  by 
hand,  i.  e.,  without  a  ruler,  and  they  abandoned  all  printing  and  wrote 
everything  on  the  drawing ;  such  drawings  were  even  made  on  linen- 
backed  paper  and  sent  into  the  shops  on. their  own  drawing  boards  on 
which  they  were  nailed  with  little  copper  tacks. 

In  the  old  days  there  was  constant  rivalry,  or  rather  ill  feeling, 
between  the  drawing  office  and  the  pattern  shop  and  machine  shop. 
Pieces  would  be  drawn  involving  needless  expense  in  patterns,  and 
these  needless  expenses  extended  even  to  the  foundry,  while  often 
heavy  pieces  had  to  be  hand-fitted  because  they  were  too  large  to  be 
done  on  the  big  planer.  Such  conditions  were  due  to  sheer  ignorance  on 
the  part  of  the  draughtsman  as  to  what  the  limits  of  the  machine  were, 
or  to  indifference  resulting  from  his  acting  up  to  the  official  ordering 
of  his  status — ^that  he  had  no  business  with  the  shops.  When  the 
drawings  went  into  the  shop  the  draughtsman  had  done  with  them. 
To  get  out  the  work  was  the  duty  of  the  foremen,  and  the  bolts  to  put 
the  work  together  were  obtained  hap-hazard  in  many  places. 

There  were  scores  of  parallel  practices,  although  perhaps  no  one 
place  possessed  them  all  and  the  smaller  places  possessed  the  fewest, 
and  were  really  run  on  sounder  lines  than  the  larger  works.  In  a 
small  business  the  draughtsman  is  usually  the  engineer.  He  gets  out 
all  the  plans,  sees  to  construction  in  the  shops,  supervises  erection 
outside,  orders  every  scrap  of  material,  and  gets  out  estimates  for 
new  work.  He  carries  the  whole  establishment  on  his  shoulders.  In 
his  case  drawing  is  reduced  to  its  smallest  proportions,  and  most  de- 
tails are  perhaps  mere  hand  sketches  done  in  copying  ink  and  copied 
onto  buff  sheets.  There  is  no  time  for  elaboration. '  The  man  has  too 
much  to  do.    When  he  disappears  he  has  no  c(»npetent  successor. 

'  if  this  man  and  his  methods  be'  taken  as  a  starting  point  for  the  • 
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organisation  of  a  large  shop,  the  engineering  department — a  wider 
and  better  term  than  "drawing  office" — might  be  placed  on  a  sound 
footing.  It  ought  to  be  the  centre  whence  all  emanates.  In  the  first 
place,  there  should  be  lists  of  all  machine  tools,  with  the  minimum 
capacity  they  can  machine  in  length,  breadth,  and  height  and  the  max- 
imum they  should  usually  be  expected  to  do.  Detail  drawings  might 
even  be  numbered  with  the  machine  on  which  the  draughtsman  had 
designed  they  should  be  machined — not  necessarily  to  be  obligatory 
on  the  shop  foreman,  but  as  a  guide  for  his  use.  No  unusual  work 
ought  to  be  undertaken  except  in  consultation  with  the  pattern  shop 
and  foundry  or  forge.  An  example  will  serve  to  illustrate  the  im- 
portance of  knowledge  of  all  the  particulars  of  a  job.  A  cylinder  or 
other  drawing  goes  into  the  shop.  The  patterns  for  this  may  be  sub- 
stantial and  expensive,  or  they  may  be  cheap  and  consist  largely  of 
mere  strickle  boards.  The  expensive  pattern  costs  say  £io  and  it  costs 
5  shillings  in  labour  to  mould  it.  The  cheap  patterns  cost  £3,  but  cost 
10  shillings  in  labour  to  mould  from  them.  They  have  therefore  econ- 
omised £6  15  shillings  on  a  single  casting.  But  if  one  hundred  castings 
are  wanted  the  pattern  and  labour  cost  of  the  expensive  pattern  will 
be  £35  and  of  the  cheap  pattern  will  be  £53.  Thus  the  more  ex- 
pensive pattern  is  fully  justified  if  a  large  number  of  castings  are 
wanted,  and  if  such  matters  are  not  worth  communicating  to  all  con- 
cerned then  it  is  time  to  engage  new  foremen  or  a  new  manager. 

When  an  order  is  to  be  executed,  it  should  be  put  into  the  hands 
of  the  drawing  office  to  decide  on  the  method  and  materials  of  con- 
struction. The  general  scheme  having  been  prepared,  it  is  then  to  be 
decided  what  existing  drawings  can  be  utilised  and  patterns  can  be 
used  from  store,  and  what  should  be  made  new,  and  the  extent  of  such 
patterns  must  be  decided  in  accordance  with  the  extent  of  their  imme- 
diate and  probable  future  use,  as  above  suggested.  A  selection  must 
be  made  of  the  materials  to  be  employed,  and  here  again  many  factors 
may  enter  into  the  estimate.  Ease  of  manufacture  may  justify  a 
greater  expenditure  on  material.  The  possession  of  a  heavy  stock  of 
a  certain  article  may  justify  its  use  where  a  cheaper  article  would 
have  been  amply  good  enough  if  new  material  had  been  purchased. 
Thus  one  should  not  purchase  new  3/4-inch  bolts  where  a  stock  of  7/8- 
inch  bolts  of  correct  length  is  unlikely  to  find  future  employment.  A 
stock  of  1/2-inch  plate  might  on  occasion  be  drawn  on  where  7/16-inch 
was  sufficiently  strong.  These  are  all  points  that  should  be  within  the 
knowledge  of  the  office  to  utilise  and  within  their  power  to  decide. 
For  this,  purpose,  therefore,  the  schedule  of  stores  ought  to  be  kept  up 
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to  date  and  a  copy  kept  in  the  office.  This  brings  up  the  question 
stores  and  the  relation  of  the  stores  department  to  the  other  depj 
ments  of  the  works.  General  stores  of  the  soap  and  paint  variety  n 
be  kept  up  by  the  head  of  the  stores  department,  but  the  store  of  st< 
bolts,  plates,  and  in  fact  all  constructional  material,  should  never 
ordered  except  in  agreement  with  the  drawing  office,  who  should  kn 
the  probabilities  of  the  future  and  their  own  intention  as  to  changi 
their  practice  in  respect  of  any  particular  detail. 

The  design  of  large  pieces  has  already  been  referred  to  as  depei 
ent  upon  the  power  and  capacity  of  the  machines  upon  which  they  j 
to  be  made.  It  might  happen  that  a  certain  machine  would  be  e 
ployed  on  other  important  work  at  the  time  that  pieces  were  comi 
forward  for  a  different  contract.  Swne  amount  of  foresight  is  ; 
quired  for  such  cases,  and  it  might  be  wise  to  alter  a  design  in  ore 
to  avoid  such  a  contingency,  or  to  take  the  opportunity  of  purchasi 
a  new  machine,  the  cost  of  which  would  be  offset  by  the  economy  to 
secured  on  this  particular  order.  It  is  only  by  attention  to  points  li 
this  that  the  works  can  avoid  overloading  certain  machines  with  wo 
while  other  machines  stand  idle. 

The  present  very  usual  system  of  getting  out  estimates  for  m 
work  in  an  estimating  department  quite  distinct  from  the  enginec 
ing  department  is  wrong.    The  estimating  department  ought  to  be 
part  of  the  engineering  department,  and  generally  the  engineering  d 
partment  ought  to  be  the  intelligence  department  of  the  establishme 
to  which  all  information  should  be  sent  and  from  which  the  orde 
should  emanate  in  respect  of  the  use  and  purchase  of  materia 
and  the  general  methods  of  constructing.     The  department  wou 
not  interfere  with  the  duties  of  the  shop  foremen,  on  whom  < 
course   must  always  rest  the  responsibility  of  getting  out   wor 
But   before   this   duty   comes   to   them   they   should   be   consultc 
by  the  draughtsmen  on  any  more  than  ordinary  operations,  and  tl 
shop  foreman,  if  worthy  of  his  position,  will  be  of  the  g^reatest  valt 
to  the  draughtsman,  who  will  indeed  very  largely  d^)end  on  his  coi 
sultations  with  the  foreman  for  keeping  himself  up  to  date  in  she 
methods  and  in  data  relating  to  the  time  required  on  various  open 
tions.    The  time  cost  of  an  operation  cannot  be  too  exactly  known.    . 
thorough  knowledge  of  time  would  enable  piece  work  to  be  correctl 
priced  out,  and  would  prevent  those  errors  which  now  cause  so  muc 
trouble  when  rates  are  cut  to  correct  them.    Piece-work  prices,  in  fac 
very  properly  fall  under  the  engineering  department.    A  mere  clei 
ical  department  cannot  property  take  hold  of  this  class  of  work — can 
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not,  in  fact,  take  hold  of  it  at  all  without  help.  A  prime-cost  depart- 
ment and  piece-price  department  ought  not  to  be  clerical  departments 
assisted  by  engineers,  but  ought  to  be  an  integral  part  of  the  engineer- 
ing department,  with  such  clerical  assistance  as*may  be  required.  The 
rel^;ation  of  the  drawing  office  to  a  subordinate  position  is  sure  evi- 
dence of  the  inability  of  the  management  in  engineering  questions. 

For  an  engineer  student  some  shop  training  is  necessary  to  famil- 
iarise him  with  practical  work,  but  by  far  the  larger  portion  of  his 
time  ought  to  be  spent  in  the  engineering  department— or,  to  use  the 
commoner  but  less  preferable  term,  the  drawing  office.  In  that  de- 
partment he  would  not  merely  learn  to  draw,  but  he  would  learn  what 
weight  to  attach  to  the  dimensions  of  a  machine  tool ;  he  would  be- 
come familiar  with  the  lengths,  sizes,  and  weights  of  materials  of  con- 
struction ;  he  would  be  made  acquainted  with  the  sources  whence  such 
materials  could  be  obtained,  and  would  discover  to  what  extent  prices 
fluctuated;  and  he  would  acquire  a  sense  of  proportion  as  to  the  in- 
fluence of  prices  and  of  wages  upon  construction.  Mere  drawing  of  a 
plan  is  not,  or  should  not  be,  the  end  and  aim  of  the  drawing  office. 
An  engineer  who  knows  what  he  wants  can  always  make  a  drawing 
fit — perhaps  not  an  old-time,  fine-lined,  shaded  and  artistic  produc- 
tion, but  one  that  another  engineer  will  understand.  The  drawing 
office  as  it  should  be  is  the  place  above  all  others  in  which  an  engineer 
could  be  trained  to  a  knowledge  of  his  business  in  all  its  aspects,  and 
if  it  were  such  a  place,  its  value  to  the  \vorks  of  which  it  forms  the 
brain  would  be  very  great. 

At  most  places  the  work  of  the  engineering  department  is  done 
more  or  less  badly  because  it  is  split  up  among  other  departments — es- 
timating, stores,  testing,  manager,  chief  draughtsman,  and  shop  fore- 
men. It  ought  to  be  organised  into  one  department  under  one  head 
who  will  subdivide  the  duties  among  the  staff,  and  in  this  way  there 
will  be  harmony  between  the  various  operations  of  the  works  and  an 
efficiency  and  econcwny  at  present  rarely  to  be  found.  The  constant 
intercourse  between  office  and  workshop  will  contribute  greatly  to  the 
avoidance  of  red  tape  on  the  one  hand  and  of  careless  work  on  the 
other  hand.  Incidentally  it  may  be  pointed  out  that  all  manner  of  op- 
erations that  belong  properly  to  the  office  are  now  done  by  shop  fore- 
men, who  in  place  of  looking  after  work  become  little  better  than 
junior  draughtsmen.  For  example,  it  is  no  proper  work  for  a  fore- 
man to  hunt  over  a  drawing  in  order  to  make  out  a  list  of  bolts  for 
the  forge  or  stores.  A  sheet  of  bolts  is  as  pr(q)erly  a  "drawing"  as  is 
the  drawing  of  a  crankshaft,  and  should  form  part  of  the  portfolio  of 
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drawings  for  each  job.  There  should  be  a  separate  sheet  for  boi 
be  drawn  from  stock  and  bolts  to  be  forged  in  the  smithy.  Bolt 
named  as  an  illustration  merely  as  of  almost  universal  employt 
but  the  same  arguments  will  apply  in  other  directions. 

The  familiar  saying  that  there  are  no  old  draughtsmen,  is 
true.    The  position  is  not  wliat  the  intelligence  and  training  of  its 
members  entitle  it  to  be,  and  if  men  are  n«t  killed  off  by  the  p 
position  they  leave  the  drawing  board  for  other  work.     Better  i 
agement  would  place  such  other  position  very  often  within  the 
ius  of  the  engineering  department. 

Much  of  the  recent  discussion  on  the  position  of  draughts 
has  taken  place  from  the  individualistic  view  of  the  correspond 
themselves.  They  have  recognised  that  there  is  something  wi 
with  their  condition,  but  have  not  realised  that  it  is  the  system  w 
is  at  fault  and  that  the  great  body  of  draughtsmen  can  never  be  si 
factorily  employed  until  their  field  of  duty  is  widened.  Mai 
drawings  without  constant  access  to  the  shops  is  bad  all  round — ^it 
volves  harder  work  and  cannot  pay  the  employer.  Nor  under  o 
nary  conditions  can  a  draughtsman  properly  fill  up  his  day  on  c 
drawing.  He  ought  to  be  an  engineer,  and  being  one  should  be 
pected  to  have  an  engineer's  knowledge. 

With  a  wider  field  of  operation,  there  would  appear  no  doul 
wider  gap  between  the  different  classes  of  men  now  classed  gener; 
as  draughtsmen.  Many  who  now  pass  for  draughtsmen  would 
graded  as  tracers,  or  return  to  the  shops.  This  opens  a  new  field 
discussion  beyond  the  scope  and  space  of  this  article.  Suffice  it  to 
that  engineering  employers  have  willfully  maintained  their  worksh- 
in  a  dirty  condition,  and  may  thus  fairly  be  charged  with  having 
vited  a  dirty  class  of  workers  and  with  having  set  themselves  agai 
the  tidy  superior  man.  Men  of  the  stamp  who  tend  to  the  works! 
in  America  are  driven  out  of  old-style  British  shops  by  dirt,  and  ui 
there  are  a  fair  number  of  new-style  shops  the  number  of  super 
workmen  will  not  much  increase.  .  The  lower  grade  of  draughtsn 
would  make  good  shop  workers  in  cleanly  surroundings.  It  is  all 
fault  of  employers,  not  that  their  workmen  act  so  blindly  in  obedie 
to  ill-informed  leaders,  but  that  there  is  not  an  entirely  different  cl 
of  men  to  deal  with — ^men  who  have  education  enough  to  repudi 
false  teachings.  Employers  have  invited  their  workmen  to  be  di 
and  have  got  what  they  invited.  The  reorganisation  of  the  draw 
office  is  but  a  part  of  the  whole  necessary  scheme  of  shop  r^enerati 
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Editorial  Comment 


Mr.  Archer  Brown,  in  his  strong, 
temperate,  and  conservative  review  of 
the  iron- trade  outlook  which  begins 
this  number,  touches  upon  one  or  two 
questions  so  actively  disputed  that  his 
sense  of  fairness  leads  him  to  give  the 
opposing  arguments,  rather  than  to  at- 
tempt to  state  any  final  verdict.  He 
says,  very  truly,  that  so  long  as  the 
present  remarkably  good  times  con- 
tinue in  the  United  States,  none  of 
these  political  or  economic  problems 
are  likely  to  be  taken  up  for  final  set- 
tlement. But  when  the  time  comes 
when  the  United  States  must  deal 
again  with  the  trade  of  the  world — and 
•*  it  will  come,"  Mr.  Brown  says — some 
of  these  determinations  will  be  no 
longer  delayed,  notably  the  tariff  ques- 
tion. It  is  certain  that  a  very  strong 
tmderctirrent  is  setting  toward  tariff 
reN-ision,  and  will  come  to  the  surface 
as  soon  as  the  flood  tide  of  prosperity 
is  checked.  Now,  everyone  is  too 
busy  or  too  indifferent  to  question 
closely  the  protectionist  propaganda. 
Meantime  the  high-tariff  worshipper 
bows  himself  in  the  house  of  his  gods. 
••A  defender  of  the  protection  system 
has  only  to  point  to  the  unexampled 
activity  of  the  United  States,  while  her 
great  trade  rival  is  languishing  in 
business  depression,"  to  g^ve  his  answer. 
So  says  Mr.  Brown,  assuming  for  the 
moment  that  point  of  view.  It  is  pre- 
cisely the  style  of  answer  the  protec- 
tionist would  and  does  give,  and  it 
would  satisfy  for  a  moment  no  one  but 
the  protectionist  himself,  nor  him  very 
long  after  a  well-informed  free-trade 
cross-examiner  had  had  him  in  hand. 


Suppose  the  protectionists'  interlocu- 
tor, straying  from  the  narrow  track  of 
\'ision  measured  out  for  him,  should 
chance  to  turn  his  eyes  on  protectionist 
Germany,  stricken  with  an  industrial 
stagnation  beside  which  the  **lan- 
guishment "  of  England  is  the  very  hum 
of  busy  activity.  How  would  that  com- 
parison affect  the  sufficiency^  of  the 
protectionist  "answer"?  Or  suppose 
he  should  chance  to  turn  back  a  para- 
graph or  two  in  his  industrial  history, 
and  look  at  the  situation  four  or  five 
years  ago,  when  free-trade  England 
was  teeming  with  business  and  protec- 
tionist America  was  '*  languishing  " — 
languishing  so  pitifully,  indeed,  that  in 
very  despair  she  sought  those  foreign 
markets  which,  Mr.  Brown  says,  realize 
for  manufacturers  **the  best  prices,  in 
times  of  depression  at  home  " — those 
markets  which  England  always  enjoys. 

Suppose,  indeed,  this  unconvinced 
free-trader  should  examine  closely  into 
conditions  in  langfuishing  England,  and 
find  that  her  "business  depression"  (al- 
ready, by  the  way,  rapidly  rising  again 
to  normal)  was  after  all  only  a  somewhat 
relaxed  business  activity ;  that,  instead 
of  the  dire  results  experienced  in  Amer- 
ica in  1897-8,  and  in  Germany  in  1 900-1 
— panics,  failures,  collapses  of  inflated 
ventures,  shrinkages  of  overblown  com- 
binations, ruin  of  investors  and  painful 
reorganisation  of  survivors — ^instead  of 
this,  British  *•  business  depression  "  was 
displayed  only  by  a  smaller  surplus  of  or- 
ders, a  somewhat  decreased  pressure  of 
work,  a  decrease  of  the  rate  of  increase, 
rather  than  any  decrease  of  trade  itself. 
Suppose  he  should  see  not  ohIy  these 
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facts,  but  incidentally  that  the  broad 
foundations  of  Britain's  free  traJe  with 
all  the  world  spread  so  far  and  were 
laid  so  deep  that  no  national  depression 
could  seriously  menace  or  weaken  the 
great  structure — that  her  valleys  of  de- 
pression were  small  and  shallow,  while 
those  of  protectionist  America  and 
Germany  were  abysmal. 

What  would  be  left  of  the  force  of 
the  protectionist's  "answer"? 


It  has  often  been  said  of  late  that  the 
age  of  trade  has  superseded  the  age  of 
conquest.  Industry,  not  war,  seeks  and 
demands  new  and  ever-widening  worlds. 
Napoleon's  spell  lies  not  alone  in  what 
he  did,  but  in  the  knowledge  that  such 
things  are  no  longer  doable,  or  even 
thinkable.  He  is  the  last  of  the  mili- 
tary conquerors,  and  the  world,  though 
still  half-fascinated,  breathes  freely  in 
the  feeling  that  the  race  is  extinct. 

But  it  is  not  so  generally  believed 
that  the  change  is  in  manifestation 
only.  The  type  persists;  the  sphere 
alone  is  changed.  The  flippant  term 
** Napoleon,  of  Finance"  embodies  a 
fundamental  truth.  The  same  restless- 
ness of  conscious  power,  the  same  hun- 
gering for  empire,  the  same  craving  for 
the  intoxication  of  victory,  now  find  in 
the  field  of  industry  the  outlet  that  once 
was  to  be  found  only  in  the  field  of 
battle.  And  the  same  glamor  of  im- 
mediate success  dazzles  the  people  and 
throngs  them  about  the  victor,  delirious 
in  the  glory  of  the  present,  careless  of 
the  stability  of  the  future.  But  the 
same  law  underlies  all  nature,  and  will 
not  be  denied.  The  overblown  bubble 
will  burst — the  overstretched  fabric  will 
break — the  unstable  structure  will  fall. 
The  retreat  from  Moscow,  Leipzig, 
Waterloo,  were  only  incidents  of  an  in- 
evitable result — ^not  prime  causes  of 
•'smin.  Contempt  of  economic 
^  ical  conditions,  contempt  of 

the  natural  rights  of  mankind. 


extension  of  the  State  beyon 
ers  of  statesmanship  to  ma 
ance  on  military  prowess  asfl 
force — these  brought  the  ^ 
Empire  to  a  pass  where  ml 
was  utterly  overwhelmed  1 
assertion  of  natural  forces. 

The  analogy  is  plain.  Th< 
leaders  of  finance,  beg^nnin 
dertakings  which  had  econo: 
cation,  but  since  drunken  wi 
have  expanded  their  camps 
limits  of  dreamland.  Not  cc 
with  control  of  one  industria 
they  would  gather  them  al 
empire.  To  the  conquerec 
manufacture  they  would  ad 
quered  world  of  transportat 
ing,  selling,  distributing— al 
ruled  by  the  one  head, 
initiative,  emulation,  comp( 
to  be  set  aside.  ''Commt 
terest"  is  to  be  the  econor 
of  the  future.  And  by  that 
Napoleons  of  Finance,  g 
their  little  council,  propose 
the  world. 


So  far,  as  with  Napo 
armies,  the  madness  of 
the  thirst  for  spoils  hav< 
gether  their  followers;  th 
of  fear  has  held  back  their 
But  because,  and  to  the  e 
they  have  rejected  the  wis 
founders  of  the  states  they 
taking  to  combine  into  a  to^ 
pire,  they  are  rushing  tow 
When  the  ** financier"  leave 
neer  and  the  industrial  man 
his  counsels,  the  end  of  his 
progress  is  in  sight.  Whei 
floating  securities  is  put  ab 
in  mechanical  invention,  ii 
ganization,  in  labor  handlj 
cost  reduction,  the  defe 
••American  invasion  "  is  clos 

For  some  irreverent  wa 
another  sort  of  rationale  cl 
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woven  with  the  desire  of  conquest,  and 
that  is  the  desire  of  •  •  tinloading.  **  *  *  It 
is  all  very  well,*'  says  the  N.  Y.  Evening 
Post,  "for  corporations  and  banks  to 
pass  on  the  inflated  secnrities  from  one 
to  the  other,  bnt  all  is  in  unstable 
equilibrium  unless  a  final  resting-place 
can  be  found  in  the  small  purchaser, 
who  cannot,  in  turn,  unload.  *  Oh,  that 
I  knew  where  I  might  find  him !'  is  the 
sigh  of  the  would-be  unloader,  longing 
for  the  small  buyer,  in  g^eat  numbers, 
but  not  of  too  great  perspicacity.  Of 
what  avail  is  it  to  have  heaps  upon 
heaps  of  common  stock,  which  you 
have  got  as  a  bonus,  unless  you  can  un- 
load ?"  "The  only  people  who  have 
reason  to  fear  Trusts,"  said  Andrew 
Carnegie,  "are  those  who  trust  them." 
But  of  these  there  are  yet  many — "the 
widow  with  small  savings ;  the  clergy- 
man with  a  tidy  sum  laid  up  for  a 
rainy  day;  the  executor  with  trust 
funds  to  place  where  they  will  yield  a 
secure  return  for  the  orphans  under  his 
charge."  These  throng  the  recruiting 
stations  of  the  Napoleons  of  Finance, 
who  gather  in  their  millions  and  pre- 
pare conscription  (pardon !  j«/J-scription) 
lists  for  their  hundreds  of  millions. 
A  like  recklessness  led  to  Napoleon's 
winter  campaign  in  Russia.  What  will 
be  the  suffering,  and  what  the  propor- 
tion of  loss,  in  the  impending  retreat  of 
the  American  Napoleons  of  Finance  ? 
*  *  * 
It  has  been  pointed  out  that  one  of 
the  immediate  consequences  of  the 
strike  in  the  anthracite  coal  regions 
will  doubtless  be  the  more  general  in- 
troduction of  machinery  for  all  opera- 
tions possible,  and  there  is  no  doubt 
that  numerous  advantages  would  re- 
sult from  this  course.  Apart  from 
the  effect  which  this  may  have  upon 
the  labor  situation,  it  is  to  be  encour- 
i^ed,  as  should  be  every  change  which 
removes  from  the  shoulders  of  human 
beings  laborious  and  difficult  work 
which  can  be  performed  by  machinery. 


There  is  another  engineering  prob- 
lem, however,  which  the  scarcity  of 
anthracite  coal  should  bring  into  promi- 
nence, one  which  is  at  least  partially 
solved,  and  which  is  capable  of  com- 
plete solution  if  it  but  receives  the 
commercial  attention  which  its  im- 
portance demands.  The  only  objection 
to  the  general  use  of  bituminous  coal 
for  all  purposes  is  the  production  of 
smoke  which  generally  accompanies  its 
combustion.  No  one  objects  to  soft 
coal  in  itself,  but  every  one  is  opposed 
to  the  production  of  the  smoke,  soot, 
and  cinders,  fouling  the  atmosphere 
and  rendering  personal  cleanliness 
difficult,  if  not  impossible,  in  large 
cities. 

The  question  therefore  resolves  itself 
into  the  rigid  enforcement  of  ordinances 
against  the  production  of  smoke  within 
city  limits,  regardless  of  the  nature  of 
the  fuel  employed.  A  large  portion  oi 
the  smoke  produced  by  the  use  of  bitu- 
minous coal  results  from  attempts  to 
bum  it  in  furnaces  originally  designed 
for  anthracite.  In  such  cases  the  pro- 
duction of  smoke  is  inevitable,  since 
the  relation  of  the  grate  to  the  boiler 
surface,  or  other  point  of  application, 
is  incorrect,  the  air  supply  is  lacking  in 
amount  and  location,  and  the  general 
conditions  for  complete  combustion  are 
altogether  absent. 

When  it  is  understood,  however,  that 
the  supply  of  anthracite  coal  is  dis- 
tinctly limited,  even  when  no  labor 
troubles  exist,  it  is  evident  that  no 
time  should  be  lost  in  equipping  the 
furnaces  in  large  cities  with  proper  ap- 
pliances for  burning  soft  coal  without 
the  production  of  smoke.  That  this 
can  be  done  is  not  denied,  but  that  it 
would  cost  some  money  to  make  the 
change  must  *  be  admitted.  At  the 
same  time  it  is  a  question  if  the  ex- 
pense which  has  already  been  incurred 
in  the  purchase  of  anthracite  coal  at 
abnormally  high  prices  would  not  have 
sufficed  to  have  equipped  all  the  tta- 
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naces  in  which  that  coal  has  been  burned 
so  that  they  might  hereafter  use  bitu- 
minous coal  without  incurring  any  un- 
favorable comment  .by  reason  of  viola- 
tion of  smoke-prevention  ordinances. 
The  resetting  of  steam  boilers  is  by  no 
means  a  simple  task,  but  it  need  not  be 
done  immediately,  the  limited  life  of  a 
boiler  rendering  its  replacement  in- 
evitable within  a  few  years  in  any  case, 
when  the  change  in  furnace  construc- 
tion could  be  made  at  a  nominal  cost  in 
most  instances. 

The  present  condition  of  affairs  should 
lead  steam  users  to  consider  very  seri- 
ously the  modification  of  their  steam 
plant  in  such  a  manner  as  to  render 
them  altogether  independent  of  the 
character  of  the  fuel  to  be  used,  and 
thus  take  them  out  of  the  present 
dilemma  of  paying  exorbitant  prices 
for  a  special  kind  of  fuel,  or  of  violating 
ordinances  which  all  must  admit  should 
be  respected  for  the  general  good  of 
.the  community. 

♦    ♦    * 

Looking  still  farther  ahead  in  con- 
nection with  the  generation  and  distri- 
bution of  power  in  large  cities,  it  is 
evident  that  the  time  must  come  when 
the  generation  of  steam  by  the  burning 
of  solid  fuel  shall  be  abandoned  within 
city  limits.  Apart  from  the  extent  to 
^hich  the  air  is  fouled  by  the  discharges 
from  furnace  chimneys,  the  question  of 
the  inferior  efficiency  of  many  small 
furnaces  as  compared  with  large  gen- 
erating plants  must  be  considered. 
When  the  greater  additional  economy 
of  the  internal-combustion  engine  is 
considered,  it  is  evident  that  the  true 
solution  of  the  smoke-prevention  prob- 
lem lies  in  the  substitution  of  the  gas 
producer  for  the  wasteful  coal  furnace, 
and  the  doubling  of  engfne  economy  by 
the  employment  of  the  gas  engine  in 
*f  the  steam  engine.  The  facility 
lich  fuel  gas  may  be  distributed 
it  possible  to  have  the  gas  pro- 


ducers situated  without  city  U 
the  construction  of  large  gai 
now  so  well  assured  a  fact  tbm 
tions  need  be  placed  upon  i 
the  local  power  plants.  In 
stances  the  power  may  be 
altogether  without  the  city 
tributed  electrically,  thus  d 
altogether  with  the  installatic 
movers  in  the  city.  That  s 
will  become  the  ultimate  solu 
smoke  problem  can  hardly  b 
and  while  it  may  not  be  realize 
ately,  there  is  no  one  thing ' 
help  more  to  bring  it  about 
utter  disregard  which  has  b€ 
of  the  rights  of  the  user  of  fu 
parties  in  the  present  labor  - 
the  anthracite  coal  regions. 


The  commercial  important 
ada  to  the  United  States 
recognized  by  The  Engineer] 
ziNE  for  some  time,  as  witnes 
cession  of  articles  we  have 
during  recent  years  dealing  t 
neering  and  mining  develo] 
the  Dominion.  From  Nova 
British  Columbia  are  to  be  fo 
most  significant  undertaking 
cant  especially  in  a  wide  vie 
tendencies  of  industry  and  in 
not  only  at  home,  but  as  f; 
West  Indies  on  the  Atlantic 
as  far  as  the  Orient  on  the  Pa 
Canadian  capital  and  energy  i 
ing  its  sphere.  It  cannot  be 
the  trade  relations  of  the  Unit 
with  this  nearest  and  most  j 
neighbor  are  anything  like  sat 
although  the  opportunities  fo 
advantage  in  Canada's  rapid 
are  many  and  great.  The  n 
for  tariff  revision,  which  is 
irresistible  headway  in  the  Stat 
well  be  directed  early  to  impn 
relations  with  the  Dommion  a 
northern  botrndar^^  qqq[^ 
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ENGINEERING  CONSIDERED  AS  APPLIED  SCIENCE. 

THE   COMMERCIAL   VALUE  OF  THE  THEORETICAL    MAN — SCIENTIFIC    METHODS    AS    AN 
AID  TO   MANUFACTURE  AND  COMMERCE. 

An  Editorial  Discussion  in  "Engineering,'* 


IT  has  long  been  the  custom  in  most  civil- 
ized countries  to  differentiate  clearly  be- 
tween the  theoretical  and  the  practical 
man.  and  very  often  the  latter  has  felt  it  in- 
cumbent upon  himself  to  disclaim  a  knowl- 
edge of  the  theoretical  side  of  his  subject  in 
order  to  emphasize  his  supposed  practical 
ability.  This  curious  separation  of  two  ele- 
ments which  naturally  appear  to  be  most 
necessary  to  each  other,  is  now,  however, 
becoming  less  frequent  than  formerly,  and 
obser\'ant  men  are  perceiving  that  in  those 
countries  and  those  establishments  in  which 
theory  and  practice  arc  most  closely  united 
the  greatest  commercial  success  is  being  at- 
tained. 

While  it  is  not  always  safe  to  assume 
that  events  which  appear  in  a  certain  se- 
quence bear  the  relation  of  cause  and  ef- 
fect, or  even  that  they  are  all  effects  of 
some  preceding  cause,  yet  when  such  rela- 
tions are  observed  again  and  again,  the 
matter  is  at  least  worthy  of  investigation. 

In  a  recent  editorial  discussion  upon  the 
subject  of  Science  and  Practice,  Engineering 
compares  the  practical  adaptation  of  scien- 
tific methods  in  England  with  those  in  other 
countries,  and  shows  that  in  every  instance 
in  which  the  combination  has  been  thor- 
oughly eflFectcd  the  control  of  the  industry 
under  consideration  has  been  secured. 

Thus,  in  Great  Britain,  mechanical  engi- 
neering has  been  made  the  subject  of  ex- 
haustive theoretical  and  scientific  study,  and 
the  restilts  of  these  studies  have  been 
promptly  and  effectively  appropriated  by  the 
builders  of  tools  and  machinery,  so  that  in 


these  lines  Britain  is  second  to  no  other  na- 
tion. In  the  chemical  trades,  however,  the 
situation  is  altogether  different.  Thus  up 
to  the  year  1872,  Great  Britain  held  a  com- 
manding position  in  this  department  of  in- 
dustry. Since  then,  however,  the  energy 
with  which  the  latest  scientific  work  has 
been  applied  to  practice  in  Germany  has 
resulted  in  a  greatly  changed  condition  of 
affairs.  That  this  change  is  due  to  the 
proper  application  of  scientific  research  is 
most  evident.  Thus  in  the  aniline  color 
industry,  in  which  Great  Britain  has  un- 
doubtedly neglected  the  scientific  side  of 
the  work,  not  5  per  cent,  of  the  dyes  used 
are  of  domestic  origin,  the  balance  being 
mainly  imported  from  Germany.  In  con- 
trast to  this  we  see  the  commanding  posi- 
tion held  by  the  British  representatives  of 
the  Solvay  ammonia  soda  process,  an  in- 
dustry in  which  the  scientific  and  technical 
side  has  been  maintained  well  in  advance 
of  the  Continental  establishments.  An- 
other example  of  the  manner  in  which  the 
application  of  scientific  research  has  re- 
sulted in  the  loss  of  position  to  England  is 
seen  in  the  matter  of  optical  glass,  an  in- 
dustry in  which  Britain  at  one  time  held 
the  lead.  Here  the  firm  of  Zeiss  &  Co.,  of 
Jena,  and  its  associates,  by  sheer  dint  of 
painstaking  research  and  investigation, 
assisted  by  Government  liberality,  grasped 
a  line  of  manufacture  entirely  in  other 
hands,  and  to-day  holds  a  supremacy  which 
England  might  well  have  maintained  had 
her  manufacturers  seen  fit  to  give  proper 
attention  to  scientific  methods  and  tesouTCta. 
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A  notable  instance  of  the  enormous  com- 
mercial advantage  resulting  from  the  ap- 
plication of  science  to  industry  is  seen  in 
the  metallurgy  of  iron  and  steel.  In  the 
course  of  a  recent  address  at  the  Stevens 
Institute,  Mr.  Andrew  Carnegie  affirmed 
that  the  great  advance  of  his  firm  in  the 
manufacture  of  iron  and  steel  lay  in  their 
early  employment  of  a  competent  chemist, 
a  spectacled  German,  by  the  way.  By  a 
proper  analysis  of  ores  it  was  found  that  suit- 
able material,  for  which  a  high  price  had  for- 
merly been  paid,  could  be  obtained  at  a  much 
lower  figure,  the  cheaper  ore  not  having 
been  thought  worth  using  by  the  "practical" 
men  who  had  previously  made  the  selection. 
By  the  most  rigid  practical  use  of  the  latest 
scientific  methods  of  investigation,  the  great 
aggregation  of  works  now  controlling  the 
steel  trade  of  the  United  States  has  been 
built  up,  according  to  the  authoritative  state- 
ment of  Mr.  Carnegie  himself. 

The  same  is  true  on  the  Continent.  Both 
in  Germany  and  in  France  the  chemical 
laboratory    and    the    testing    bureau    form 


most  important  elements  in  tb 
such  works  as  Krupp*s  or  O 
result  we  see  in  the  advance  « 
has  made  in  the  constructioi 
plate,  and  in  modern  artillery 
Creusot.  Alike  in  England 
France,  the  United  States,  we 
dustries  which  have  availed  tti 
the  work  of  the  scientist,  ptu 
front  and  controlling  the  dq 
work  to  which  they  are  devot 
such  as  these  are  not  to  be  exp! 
they  need  no  explaining  away, 
endeavoring  to  show  that  the 
be  due  to  some  other  cause,  oi 
or  discussing  the  subject  at  all 
should  be  devoted  to  a  determii 
unite  science  with  practice  in  ev 
able  line  of  work.  Empirical  ra 
be  used  when  rational  ones  canr 
but  the  search  for  the  ratio 
should  never  be  relaxed,  for  \ 
assured  that  the  man  with  the 
entific  command  of  his  work 
overtake  the  man  of  empirical  n 


THE  COiMMERClAL  PRODUCTION  OF  OXYGEN. 

A    PRACTICAL   APPLICATION    OF    LIQUID    AIR — FRACTIONAL    DISTILLATION    DIREC 
THE  SEPARATION  OF  NITROGEN  FROM  OXYGEN. 

Prof.  Von  Lindc,  in  the  Zcitschrift  des  Vereines  Deutscher  Ingenieu 

different  boiling  points,  the  nitr 


AMONG  the  important  papers  presented 
.  at  the  recent  meeting  of  the  Verein 
deutscher  Ingenicure  at  Diisseldorf 
may  be  noted  that  by  Professor  von  Linde, 
upon  the  commercial  production  of  oxygen 
by  the  fractional  distillation  of  liquid  air.  It 
is  to  Professor  Linde  that  we  owe  the  origi- 
nal development  of  the  cumulative  process  of 
refrigeration,  by  means  of  which  it  has  been 
found  possible  to  reach  the  critical  tem- 
perature of  air,  and  thus  liquefy  it  by  com- 
pression, and  his  paper  upon  the  practica- 
bility of  thus  making  a  useful  application 
of  the  discovery  is  a  matter  of  present  in- 
terest. The  paper  is  given  in  full  in  the 
Zeitschrift  des  Vereines  deutscher  Ingeni- 
eure. 

The   critical   temperature   of   air   at   the 
pressure  of  the  atmosphere  is  about — 191 
degrees  centigrade,  and  until  this  temper- 
lined  the  air  cannot  be  liquefied 
won.    The  principal  constituents, 
^/^  and  the  nitrogen,  however,  have 


rating  at  — 195.5  degrees,  while 
does  not  assume  the  gaseous  st 
temperature  has  risen  to  — 182.5 
is  this  difference  of  13  degrees 
two  boiling  points  which  render 
to  separate  the  oxygen  from  t 
As  a  matter  of  fact  the  evaj 
duces  the  total  quantity  of 
readily  calculable  extent.  Sim 
four  cubic  metres  of  nitrogen 
oxygen  about  60  per  cent,  oi 
will  be  evaporated  when  th« 
liquid  consists  of  equal  parts  of 
nitrogen,  and  if  pure  oxygen 
the  evaporation  may  be  carried 
ther  extent  desired. 

It  is  manifestly  impossible, 
produce  oxygen  by  this  process 
mercial  scale  if  the  supply  of  ] 
to  be  maintained  by  the  usual 
cumulative  cooling  and  compn 
liquefy  a  cubic  metre  of  air  1 


REVIEW  OF   THE  ENGINEERING  PRESS. 


Ill 


expenditure  of  2  horse  power,  and  of  this 
cubic  metre  but  one-fifth  is  oxygen.  It  is 
therefore  necessary  to  devise  some  less  ex- 
pensive method  of  obtaining  a  continuous 
supply  of  liquid  air. 

Since  the  greater  part  of  the  energy  ex- 
pended in  producing  liquid  air  is  required 
for  lowering  the  temperature,  it  is  evident 
that  this  can  be  saved  by  a  judicious  use  of 
the  cold  produced  by  the  evaporating  nitro- 
gen. Since  the  oxygen  is  also  most  useful 
in  the  gaseous  state,  the  cold  produced  by 
the  entire  evaporation  of  a  given  quantity 
of  liquid  air  may  be  used  for  cooling  an 
equivalent  quantity  of  fresh  air  drawn  from 
the  atmosphere,  and  the  only  expenditure  of 
power  required  is  the  small  amount  neces- 
sary* to  liquefy  it  after  the  critical  tempera- 
ture ha«  been  reached. 

In  this  respect  the  method  of  Linde  is 
identical  with  that  already  described  by 
Pictet  in  a  paper  presented  before  the  So- 
ciete  de«  Ingenieurs  Civil>  de  France  and 
reviewed  in  these  columns.  The  principal 
difference  between  the  two  systems  lies 
in  the  detailed  construction  of  the  apparatus. 
Professor  Linde  employing  a  "counter-cur- 
rent" cooling  device  practically  identical 
with  that  used  by  him  in  his  original  ap- 
paratus for  liquefying  air.  In  his  present 
paper  he  gives  details  of  a  larger  arrange- 
ment adapted  for  the  evaporation  and  lique- 
faction of  air  on  a  commercial  scale. 

It  will  be  seen  that  the  whole  operation 
is  a  very  simple  one.  both  in  theory  and 
practice.  A  given  quantity  of  air  requires 
that  a  large  quantity  of  heat  shall  be  ab- 
stracted from  it.  When  this  same  quantity 
of  liquid  air  is  permitted,  by  evaporation,  to 
return  to  the  gaseous  state,  it  abstracts  from 
surrounding  bodies,   the   same  quantity   of 


heat.  This  abstraction  of  heat  is  eflfectcd 
just  as  well  if  the  constituent  oxygen  ant] 
nitrogen  are  permitted  to  evaporate  succes- 
sively as  if  they  evaporated  together.  The 
apparatus  need  only  be  so  arranged  that 
the  evaporating  nitrogen  and  oxygen  arc 
brought  into  close  proximity  to  the  in- 
coming air  which  is  to  be  liquefied,  and 
these  details  may  readily  be  arranged  in 
more  than  one  manner. 

Naturally  the  principal  question  connected 
with  the  whole  subject  is  that  of  the  cost 
The  practical  uses  of  pure  oxygen,  or  even 
of  a  rich  mixture  of  oxygen  and  nitrogen, 
in  the  arts  are  numerous  and  unquestioned, 
if  only  the  price  can  be  brought  within 
commercial  limitations.  Professor  Linde 
gives  some  data  which  may  serve  to  indi- 
cate the  possible  cost  of  making  oxygen  by 
the  fractional  distillation  of  liquid,  and  the 
use  of  the  cold  thus  produced  to  yield  a 
fresh  supply  of  liquid  air  for  the  continua- 
tion of  the  process.  At  the  works  of  the 
Linde  Ice  Machine  Company,  at  Munich, 
an  experimental  plant  of  150  horse  power 
has  been  erected,  and  this  has  been  in  op- 
eration for  several  months.  It  has  been 
fonnd  that,  by  the  expenditure  of  lOO  horse 
power  there  can  be  produced  100  cubic  me- 
tres per  hour,  of  a  mixture  consisting  of 
equal  parrs  of  oxygen  and  nitrogen.  For 
many  purposes  this  rich  mixture  is  ample. 
and  in  metallurgical  operations  and  the  like 
it  may  find  extensive  u>es.  The  production 
of  pure  oxygen  i^  naturally  more  expensive. 
but  as  the  result  of  his  experiments  Pro- 
fessor Linde  states  that  it  can  be  produced 
at  the  rate  of  half  a  cubic  metre  per  hour 
per  horse  power.  If  therefore  the  cost  of 
power  in  any  locality  be  given,  the  cost  of 
nxvjjen    can   be   readily   determined. 


MODERN  BASE-LINE  MEASUREMENTS. 

THE  RAPID  AND  ACCURATE  WORK  OF  THE  UNITED  STATES  COAST  AND  GEODETIC 
SURVEY  ON  THE  qStH  MERID1.\N. 


John  Hayford,  in 

IX  making  a  geodetic  survey  the  accurate 
measurement  of  the  base  line  upon 
which  the  system  of  triangulation  is  de- 
veloped has  alwajrs  been  considered  the  most 
important  feature  of  the  work.  Various  sys- 
tems have  been  devised  for  enabling  the  en- 
gineer to  measure  bases  of  several  miles  in 
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length  with  a  very  high  degree  of  precision, 
some  of  these  methods  being  so  elaborate  as 
to  require  an  equipment  resembling  an  astro- 
nomical obser\'atory  with  the  services  of  a 
staff  of  experts. 

In  striking  contrast  to  the  excessive  elab- 
oration of  some  of  the  systems  which  have 
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been  developed,  is  the  business-like  plan 
adopted  by  the  United  States  Geodetic  Sur- 
vey in  connection  with  the  triangulation 
along  the  98th  meridian*  This  work,  which 
was  conducted  under  the  direction  of  Mr. 
A.  L.  Baldwin,  is  described  in  a  very  inter- 
esting paper  by  Mr.  John  J.  Hayford,  in  a 
recent  issue  of  Engineering  News, 

The  Geodetic  Survey  of  the  United  States 
has  had  in  hand  the  completion  of  two  most 
important  systems  of  triangulation ;  one  ex- 
tending across  the  continent  along  the  line 
of  the  39th  parallel,  and  the  other  running 
along  the  98th  meridian  from  Canada  to 
Mexico.  These  two  systems  bisect  the 
country  both  north  and  south  and  east  and 
west,  and  when  completed  will  form  the 
main  framework  or  control  for  all  surveys 
in  the  United  States. 

The  plans  for  the  triangulation  of  the 
98th  meridian  provided  for  the  measure- 
ment of  nine  bases  at  various  points  from 
Nebraska  to  Texas,  and  it  is  of  the 
practical  methods  used  in  this  work  that  Mr. 
Hayford  writes. 

The  methods  employed  were  unique.  In- 
stead of  measuring  one  base  and  then  con- 
ducting the  triangulation  to  the  location  of 
the  next  base  and  measuring  the  latter,  and 
so  on,  it  was  decided  to  measure  all  nine  of 
the  bases  before  any  of  the  triangulation 
work  was  done.  This  enabled  the  entire 
work  of  base  measuring  to  be  done  by  one 
party,  with  one  set  of  apparatus  in  a  single 
season,  thus  eliminating  many  causes  of 
discrepancy,  besides  reducing  the  cost. 

So  far  as  accuracy  is  concerned,  the  in- 
fluence of  a  certain  degree  of  error  in  the 
base  upon  the  accuracy  of  the  entire  survey 
is  discussed  in  an  interesting  manner.  As 
a  matter  of  fact  there  is  a  practical  working 
limit  of  error  beyond  which  any  higher  de- 
gree of  precision  is  of  minor  importance. 
The  errors  due  to  the  angle  measurements 
are  always  much  larger  than  the  errors  of 
the  base  measurement.  It  can  be  shown  that 
very  little  increase  in  the  average  accuracy 
of  the  triangulation  would  result  from  in- 
creasing the  accuracy  of  the  base  measure- 
ment beyond  that  represented  by  a  probable 
error  of  one  part  in  500,000,  even  were  the 
base  measurement  made  absolutely  perfect 
lerefore  decided  to  keep  within  a 
^  ^  error  of  one  part  in  500,000,  and 

.i  the  effort  available  beyond  the 


requirements  for  that  degree  of  ] 
the  economy  of  time  and  mooq 
suit  was  the  measurement  of  ! 
ranging  from  6,000  to  12,000 
length,  situated  in  a  stretch  of 
more  than  1,600  miles  in  length 
able  error  of  the  nine  bases  bein 
1,200,000.  This  work  was  done 
of  10  persons  in  a  period  of  six 
a  total  cost  of  $11,075,  this  cos 
field  and  office  work,  pay  of  al 
transportation  to  and  from  "V 
The  cost  of  the  work  was  $16 
metre,  or  $260  per  mile  of  base  i 
The  method  employed  is  des< 
fully  by  Mr.  Hayford,  while  t 
report  of  the  work  is  included 
port  of  the  Geodetic  Survey.  I 
apparatus  of  two  different  types 
there  being  four  steel  tapes,  ai 
apparatus.  In  addition  to  this 
employed  the  very  accurate  ice< 
ratus  designed  by  Professor 
and  used  in  the  measurement  of 
base  in  Indiana,  this  being  used 
ardizing  the  tapes  and  bar  appa 
iced  bar  is  5  metres  long,  and  b< 
a  uniform  temperature  by  contj 
in  a  trough,  the  temperature  c 
tirely  eliminated.  This  bar  apj 
used  to  establish  two  field  comp; 
sisting  essentially  of  stone  mor 
metres  apart.  One  of  these  < 
was  at  the  Shelton  base  in  Ne 
the  other  at  the  Seguin  base  in 
by  measuring  these  distances  wit 
ing  apparatus  at  the  commencen 
close  of  the  work  under  simila: 
to  those  encountered  in  the  r 
measurements,  the  accuracy  of  tl 
kept  within  reasonable  control. 

For  details  of  the  work  the  : 
be  referred  to  Mr.  Hayford's  p 
may  be  mentioned  here  that  th< 
the  steel  tapes  was  found  to  be 
the  prescribed  limits  of  accu 
much  more  rapidly  performed, 
rience  obtained  in  this  work  cc 
general  opinion  of  engineers  tl: 
ture  errors  are  the  most  serioi 
countered  in  base  measurement 

In  this  connection  it  is  muc 
gretted  that  the  measurements 
elude  the  use  of  one  or  more 
of  the  36  j^Pc^t.  nickel-stec 
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covered  by  M.  Guillaume,  of  the  Interna- 
tional Bureau  of  Weights  and  Measures  at 
Paris,  and  found  to  possess  a  co-efficient  of 
expansion  far  lower  than  any  other  material 
known.  It  is  altogether  possible  that  tapes 
made  of  this  nickel-steel  alloy,  when  once 
standardized,  may  be  used  for  base  measure- 
ments without  requiring  any  precautions  to 
be  taken  with  the  respect  to  temperature 
errors,  the  variations  due  to  the  ordinary 
atmospheric  range  of  temperature  being 
practically  inappreciable. 

The  valuable  feature  about  the  whole  ac- 
count of  the  measurement  of  these  bases 
i*  the  intensely  practical  manner  in  which 
the  work  was  carried,  while  at  the  same  tim.e 


full  regard  for  the  scientific  requirements  of 
the  task  was  maintained.  It  shows  quite  as 
high  a  degree  of  scientific  refinement  to 
perceive  the  lower  limit  of  accuracy  in  such 
work  as  to  approach  the  upper  limit,  and 
the  man  who  insists  upon  a  degree  of  pre- 
cision in  one  portion  of  an  undertaking  out 
of  all  proportion  to  the  possible  attainment 
in  other  portions,  is  far  from  being  a  truly 
scientific  engineer.  If  all  government  work 
was  performed  with  such  a  just  appreciation 
of  the  proper  balance  between  accuracy, 
speed,  and  cost  as  has  been  exhibited  in  the 
measurement  of  these  bases,  there  would  be 
cause  of  great  congratulatinn.  and  greater 
satisfaction. 


INTENSIFIED  METHODS  IN  BUILDING  CONSTRUCTION. 

HOW    THE    NEW   BUILDINGS   FOR  THE  BRITISH   WESTINGHOUSE  ELFXTTRIC   AND   MANUFAC- 
TURING COMPANY  WERE  RUSHED  THROUGH. 

The  Story  of  One  of  the  Participants. 


ABOUT  three  years  ago  we  referred  in 
these  columns  to  the  plans  which  were 
then  announced  concerning  the  con- 
struction of  the  new  works  for  the  British 
Westinghouse  Electrical  and  Manufacturing 
Company,  at  Trafford  Park,  near  Manches- 
ter, and  called  attention  to  the  fact  that  these 
works,  when  completed  would  be  an  expo- 
nent of  American  methods  as  applied  under 
British  conditions.  Now  we  have,  in  a  recent 
issue  of  the  Journal  of  the  IVcstern  Society 
of  Engineers  a  most  interesting  paper  by  Mr. 
William  G.  Sloan,  describing  the  manner  in 
which  American  methods  have  been  applied 
to  push  the  completion  of  these  works,  re- 
gardless of  British  conventions  and  customs. 
Says  Mr.  Sloan: 

"The  plant  was  designed  by  Thos.  Rodd 
of  Pittsburgh,  and  the  work  of  construction 
was  intrusted  to  a  Manchester  architect,  but 
imder  his  supervision  the  work  progressed 
so  slowly  that  it  was  evident  to  those  inter- 
ested something  must  be  done  to  hasten  the 
work.  It  was  generally  conceded  by  English 
builders  that  it  would  take  five  years  to  erect 
the  works  contemplated,  and  now,  when 
the  proposed  output  of  the  plant  was 
most  in  demand,  a  delay  of  a  year  or  two 
years  meant  an  almost  inestimable  loss.  The 
qoestian  was.  How  can  the  plant  be  com- 
pleted in  the  shortest  possible  time?  The 
Americans  interested  in  the  business  natu- 


rally looked  to  America  for  an  answer  to 
this  question,  and  the  contracting  firm  of 
James  Stewart  &  Co.  of  St.  Louis  and  Pitts- 
burgh were  asked  to  take  hold  of  the  work 
and  push  it  through.  This  they  agreed  to 
do,  saying  they  could  complete  the  work  in 
15  months. 

"Therefore  a  year  ago  last  March,  J.  C. 
Stewart  of  the  above  firm,  having  gathered 
around  him  a  party  of  six  American  engi- 
neers and  foremen,  of  which  party  I  was  for- 
tunate enough  to  be  a  member,  sailed  for 
England,  and  on  arriving  there  took  imme- 
diate charge  of  the  work. 

"It  was  evident  at  a  glance  that  a  complete 
reorganization  was  necessary,  in  the  mak- 
ing of  which  we  naturally  met  with  con- 
siderable opposition,  but  Mr.  Stewart  was 
determined  in  his  purpose  to  do  the  work, 
as  far  as  possible,  by  American  methods, 
and  not  many  weeks  passed  before  we  had 
things  running  to  our  satisfaction.  We  found 
the  work  in  charge,  under  an  architect,  of 
a  clerk  of  works,  who  had  a  small  office  in 
one  part  of  the  grounds.  This  man  had  per- 
haps a  dozen  assistants,  each  having  his  little 
office  in  some  part  of  the  g^rounds,  each 
seemingly  as  far  as  possible  from  the  others. 
The  first  thing  done  was  to  build  an  office 
large  enough  to  accommodate  all  the  neces- 
sary force,  so  as  to  bring  them  under  the 
immediate  supervision  and  influence  of  the 
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American  management.  All  these  men  had 
been  in  the  habit  of  coming  on  the  work  at 
9  o'clock  in  the  morning  and  leaving  about  5 
in  the  afternoon;  they  were  requested  to 
be  on  hand  when  the  work  started  and  to 
remain  until  quitting  time,  and  this  request 
caused  about  half  of  them  to  seek  employ- 
ment elsewhere." 

Following  closely  upon  this  reorganiza- 
tion of  the  office  staff  came  the  removal  of 
slack  methods  among  the  men.  First  among 
these  was  the  custom  of  stopping  for  a  half- 
hour,  in  the  best  part  of  the  morning,  for 
tea,  a  custom  unknown  in  America,  though 
most  universal  in  England.  This  was  soon 
done  away  with  almost  altogether,  and  full 
time  being  made  by  all  concerned,  the  out- 
put began  to  improve.  One  of  the  most  im- 
portant portions  of  the  work  was  the  brick- 
laying, and  by  securing  the  best  men,  and 
paying  somewhat  more  than  the  union  rate 
of  wages,  the  number  of  brick  laid  per  day 
was  greatly  increased.  Shortly  after  the 
new  administration  took  hold  of  the  work 
the  statement  was  made  that  the  men  at 
Traftord  Park  were  laying  more  than  900 
brick  per  man  per  day.  This  was  received 
with  incredulity  elsewhere,  the  usual  quan- 
tity being  from  400  to  500  per  day.  Later 
on,  as  the  organization  became  better,  and 
the  men  became  accustomed  to  American 
methods,  this  average  of  900  brick  per  day 
was  doubled  on  the  same  class  of  work. 
This  caused  so  much  comment  that  it  was 
thought  advisable  to  have  the  facts  verified, 
and  on  the  construction  of  the  large  brick 
stack  the  foremen  made  affidavits  as  to  the 
number  of  brick  laid  per  man  per  day.  The 
average  was  more  than  1,900  brick  per  man 
per  day,  the  best  day's  work  being  2,100  per 
man. 

Mr.  Sloan's  comment  upon  the  conditions 
which  made  such  improvements  possible  are 
best  given  in  his  own  words. 

"That  such  a  condition  can  exist  is  made 
possible  by  the  fact  that,  considering  the 
cost  of  material  in  England,  the  contracting 
prices  of  doing  work  generally  are  away 
above  those  of  doing  corresponding  work  in 
this  country.  To  my  mind  this  difference  in 
cost  represents  what  is  lost  by  slack  meth- 
ods of  handling  work;  not  slack  as  far  as 
auftlitv  of  the  work  is  concerned,  but  slack 
other  way.  It  is  something  which 
t  competition  can  overcome. 


"England  has  been  pre-co 
many  lines  of  industry  for  sod 
that  she  has,  as  it  were,  been  r 
laurels,  not  realizing  that  in  0 
the  world  tremendous  advance 
made  along  these  same  lines,  a 
countries  were  assuming  an  i 
the  industrial  and  commercial 
made  England's  position  unoe 
progressive  Englishmen  realii 
ago,  and  some  are  just  leamii 
but  the  great  majority  in  their 
have  it  still  to  learn.  Go  into 
manufacturing  establishments 
in  England  and  examine  the  to 
ances  for  doing  work.  You 
find  the  same  kind  of  machine 
to-day  which  were  used  and 
this  country  25  years  ago.  i 
machine  does  its  work  it  is 
the  Englishman  has  not  yet 
point  where,  by  sitting  down 
figuring  out  his  cost  account, 
it  may  be  economy  to  discar 
even  though  it  is  doing  good  y 
place  it  by  one  which  will  < 
work  quicker  and  at  less  cost, 
well  said,  the  English  manu 
not  know  the  value  of  a  scrap 

The  most  interesting  feature 
matter  appears  to  be  the  fact 
slightest  difficulty  was  experiei 
British  workmen  by  the  Amei 
tors.  We  have  been  so  much  s 
late  to  hear  all  the  blame  fo 
condition  of  British  trade  to 
the  workman  and  his  methoi 
most  refreshing  to  see  that  the 
difficulty  experienced  by  Mr. 
with  members  of  the  staff  and 
and  traditions.  The  former 
replaced  and  the  latter  gradua 
while  the  workmen  seems  to  hi 
the  new  order  of  things  wi 
difficulty. 

The  real  causes  of  the  succes 
appears  to  have  lain  chiefly  i 
energy  of  the  contractors  them 
the  fact  that  the  sub-managei 
ants  rendered  most  willing 
service.  To  this  must  be  adc 
of  keeping  careful  records  0 
work  and  the  unsparing  use  of 
proved  mechanical  appliances  p 
work  could  thereby  be  facilita\< 


SOME  ELEMENTS  OF  STEAM  ECONOMY. 


THE  MOOTED  QUESTION  OF  THE  INFLUENCE  OF  STEAM  JACKETS  AND  REHEATERS 
IN   MULTIPLE-EXPANSION   ENGINES. 

Experiments  at  the  Durham  College  of  Science. 


AMONG  the  papers  presented  at  the 
.  Newcastle  meeting  of  the  Institution 
of  Mechanical  Engineers,  that  by  Pro- 
fessor Weighton,  discussing  some  experi- 
ments on  >team  engine  economy  attracted  at- 
tention, and  elicited  discussion.  From  the 
paper  itself  we  make  some  abstracts,  review- 
ing them  in  the  light  of  experience  elsewhere, 
and  calling  attention  to  some  interesting 
comments  which  have  been  made  upon  it 
editorially  by  the  Engineer,  and  by  Engi- 
neering Xeu'S. 

Professor  Wcighton's  investigations  were 
made  upon  the  small  experimental  engine  in 
the  laboratory  of  the  Durham  College  of 
Science.  Newcastle-upon-Tyne,  one  series 
being  intended  to  determine  the  economical 
effect  of  reheating  the  steam  passing 
through  the  receiver  of  a  double-expansion 
or  compound  engine;  the  second  series  be- 
ing to  determine  the  influence  of  the  degree 
of  vacuum  in  the  condenser  of  a  triple  ex- 
pansicn  engine. 

The  data  and  results  of  the  tests  are  given 
m  detail  in  Professor  Weighton's  original 
paper,  to  which  reference  should  be  made. 
It  is  sufficient  to  state  here  the  general  re- 
sults. A  reheating  coil  was  arranged  in  the 
receiver  so  that  live  steam  could  be  admitted 
or  withheld  without  changing  any  of  the 
other  conditions  of  operation.  Trials  were 
then  made  without  steam  in  the  reheater 
coils,  followed  immediately  by  similar  ex- 
periments with  live  steam  in  the  reheater. 

The  results  of  these  two  methods  of  oper- 
ation are  summed  up  in  two  groups;  one. 
showing  the  favorable  influence  of  the  re- 
heating and  the  other  its  losses.  In  the  first 
category  it  appears  that  the  reheating  acts 
favorably  in  the  following  respects:  It  re- 
duces the  amount  of  condensation  in  the 
receiver,  raises  the  receiver  pressure,  raises 
the  mean  pressure  in  the  engine,  increases 
the  engine  speed,  and  furnishes  dryer  steam 
to  the  low-pressure  cylinder. 

These  advantages,  however,  are  obtained 
at  the  expense  of  a  reduced  mechanical  effi- 
ciency •f  the  engine,  and  ot  an  increased 
steam  consumption  per  horse  power  devel- 


oped. In  other  words,  the  consumption  of 
steam  in  the  reheater  coils  amounted  to 
more  than  the  saving  in  the  cylinders.  It  is 
true  the  increase  shown  in  steam  consump- 
tion was  very  slight,  while  the  decrease  in 
mechanical  efficiency  is  thought  to  be  due  to 
the  greater  dryness  of  the  working  steam, 
after  reheating. 

So  far  as  the  reheating  itself  is  concerned, 
the  results  recall  the  interesting  tests  made 
ten  or  twelve  years  ago  by  Professor  J.  E. 
Denton  upon  the  Pawtucket  pumping  en- 
gine, and  the  subsequent  tests,  also  made  by 
Professor  Denton,  upon  a  triple-expansion 
pumping  engine  used  on  pipe-line  service. 
In  both  of  these  important  trials,  made  upon 
a  far  larger  scale  than  was  possible  with  the 
small  laboratory  engine  used  by  Professor 
Weighton,  the  results  showed  that  little  or 
no  economy  was  attained  by  the  use  of  live 
steam  in  jackets.  Similar  results  were  ob- 
tained in  several  tests  by  Mr.  George  H. 
Barrus,  who,  in  his  book  recording  his  many 
engine  tests,  says  that  2  per  cent,  is  the  most 
that  can  be  expected  for  the  saving. due  to 
jackets  and  reheaters.  In  regard  to  the  ac- 
tual influence  of  reheating  upon  the  engine, 
Mr.  Barrus  arrived  at  the  same  results  as 
Professor  Weighton  several  years  ago. 
Says  he :  "Whatever  the  actual  economy  due 
to  jacketing  or  to  reheating,  or  to  both, 
which  from  the  evidence  of  these  tests  ap- 
pears to  be  rather  small,  there  is  no  question 
but  that  the  action  of  the  jacket  and  the 
reheater  produces  a  powerful  influence  on 
the  steam  in  its  passage  through  the  cylin- 
ders. The  effect  upon  the  indicator  dia- 
grams is  very  marked.  The  use  of  these  ap- 
pliances makes  the  engine  more  powerful  in 
view  of  the  fact  that  it  increases  the  work 
done  by  the  low-pressure  cylinder  for  a 
given  amount  performed  by  the  high-pres- 
sure cylinder." 

Professor  Weighton's  experiments  upon 
the  effect  of  a  high  vacuum  upon  economy, 
show  results  confirmatory  of  those  known 
already  in  practice;  namely,  that  there  is  no 
appreciable  advantage  in  carrying  a  vacuum 
higher  than   26  inches  of  mercury.     It  is 
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doubtless  true  that  a  higher  vacuum  will 
cause  the  engine  to  produce  more  power, 
but  the  gain  will  be  at  the  expense  of  a 
greater  volume  of  condensing  water,  and  the 
increased  burden  overcomes  the  gain. 

So  far  as  steam  economy  is  concerned 
there  is  no  doubt  that  the  point  of  attack  is 
the  reduction  of  cylinder  condensation,  but 
with  modern  engines  at  least  it  seems  fairly 
well  demonstrated  that  the  use  of  live  steam 
outside  of  the  cylinder  is  not  an  economical 
way  to  prevent  condensation  within  it.  It 
does  the  work,  to  a  certain  extent,  but  it 
costs  more  than  it  saves.  Far  more  prom- 
ising are  the  results  attained  by  superheat- 
ing, not  only  because  they  can  be  made  to 
prevent  condensation  more  effectively,  but 
also  because  they  are  attained  by  the  utili- 
zation of  heat  which  would  otherwise  be 
wasted,  the  heat  of  the  discharge  gases  of 
the  boiler.  As  for  the  influence  of  dry  or 
superheated  steam  upon  the  mechanical  effi- 
ciency of  the  engine,  that  is  a  matter  for 
engine  designers  to  look  to  proper  provision 
for  lubrication,  avoidance  of  unequal  strains 
from  expansion,  and  a  general  provision  for 
the  changed   nature  of  the   working  fluid 


can  readily  enable  the  engine  tN 
all  right.  The  main  thing  U 
bered  is  that  the  machine  is 
gine,  and  that  water  in  any  ol 
gaseous  state  is  absolutely  i 
anywhere  in  the  working  cyliu 
this  point  is  assured  the  ecoi 
steam  in  the  engine  will  be  ob( 
remains  only  to  see  that  the  i 
cured  is  not  offset  by  the  n 
method  adopted  to  prevent  th< 
formation  of  water  in  the  liqui* 
It  may  be  noted  in  this  coi 
an  economy  of  steam  does  nc 
mean  an  economy  of  money  a 
is  the  latter  feature  in  which 
and  engine  proprietors  are  mc 
terested.  The  engineer  of  to- 
an  economist  in  a  broader  sei 
formerly  considered  necessar 
of  power  includes  many  items 
terest,  depreciation,  repairs,  att 
and  the  economy  of  steam  wh 
the  economy  of  money  is  that 
course  of  its  attainment  does 
unduly  the  other  elements  whi 
it  to  make  up  the  total  cost. 


MODERN  TRANSATLANTIC  STEAMSHIPS. 

THE  DEVELOPMENT  OF  BRITISH  AND  GERMAN  COMPETITION  IN   SHIPBUIL] 
AND  MARINE  SUPREMACY. 

The  Launch  of  the  Next  Record-Breaker. 


IN  providing  for  the  great  and, increasing 
traffic  across  the  north  Atlantic  there  are 
several  conditions  which  must  be  met, 
and  these  conditions  have,  in  varying  degree 
influenced  the  growth  and  modifications  in 
steamship  construction.  Naturally  the  first 
nation  in  the  field,  if  it  may  be  so  called, 
was  Great  Britain,  and  for  many  years  the 
great  British  steamship  lines  controlled  and 
commanded  the  traffic.  At  first  the  cross- 
ing of  the  Atlantic  was  considered  a  feat 
which,  if  effected  in  safety,  and  with  some 
moderate  degree  of  comfort,  was  considered 
to  have  been  most  successfully  accomplished. 
To-day  it  is  a  trip  which  is  made  with  small 
concern  by  thousands,  the  cities  of  Europe 
and  America  often  being  mentioned  as  form- 
ing portions  of  a  joumay  without  referring 
to  the  existence  of  3,000  miles  of  ocean  be- 
'•emu 
rtt  of  the  conditions  above  referred 


to  as  existing  in  the  case  of 
is  that  of  safety.  Formerly  th 
ter  which  entered  largely  into 
of  line  and  steamer,  but  no 
underjstood  that  the  modern  m^ 
struction  and  operation  are  th 
all  lines  alike,  and  that  there 
choice  in  this  respect.  Followi 
safety  comes  the  question  of  s 
a  time  the  possession  of  the  r 
was  a  valuable  asset  for  a  trai 
Following  close  upon  safet; 
comes  comfort  and  luxury,  a; 
traveller  is  not  content  with 
ported  across  the  Atlantic  wi 
a  fair  degree  of  speed,  but  < 
freedom  from  care  and  disc 
made  possible  everywhere  else 
are  in  a  position  to  demand  it 
It  is  in  this  latter  requiremen 
look    for   the   success   of   th 
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steamship  lines,  and  especially  for  the  greac  Naturally  there  must  be  some  reason  for  this 

progress  which  has  been  made  in  the  past  apparent  apathy  on  the  part  of  the  British 

few  years  by  the  great  German  lines.  lines,  and  this  reason  is  aptly  expressed  by 

These  questions  are  brought  into  immedi-  Engineering  in  the  statement  that  ''excessive 

ate  consideration  by  the  accounts  which  have  speed,   which   means   enormous   first   cost, 

appeared  of  the  launch  of  the  latest  Ger-  and  extravagant'  running  expenses,  does  not 

man  liner,  the  Kaiser  Wilhelm  II,  and  the  pay." 

comparisons  which  this  event  has  caused  be-  As  a  consequence  of  the  above  view  of  the 
tween  the  British  and  German  lines  in  gen-  question,  the  latter  examples  of  British 
eral.  shipbuilding  have  been  in  the  class  of  large 
For  details  of  the  latest  and  greatest  of  vessels,  of  moderate  powering  and  speed, 
the  German  transatlantic  steamships  refer-  but  of  profitable  character  both  for  mer- 
ence  may  be  made  to  recent  issues  of  the  chandise  and  passenger  trafiic.  Thus  the 
Zeitschrift  des  Vereines  deutscher  Ingent-  Celtic,  of  700  feet  in  length,  and  a  heavier 
emre  and  to  late  numbers  of  Engineering,  displacement  than  even  the  Oceanic,  is  a 
while  in  the  editorial  columns  of  the  latter  recent  exponent  of  British  construction, 
journal  some  interesting  points  in  connec-  while  the  Saxonia  and  Ivernia  are  the  suc- 
tion with  the  whole  subject  are  brought  out.  cessors  of  the  Campania  and  Lucania  in  the 
Naturally  the  latest  developments  in  ship-  service  of  the  Cunard  line,  and  others  of 
hailding  have  been  in  the  direction  of  greater  similar  dimensions  and  speed  might  be  men- 
size  and  higher  powering,  and  in  these  re-  tioned.  That  these  are  good  ships  and 
spects  Germany  is  maintaining  the  lead  she  profitable  investments  cannot  be  denied,  but 
set  with  the  Kaiser  Wilhelm  der  Crosse  it  must  be  admitted  that  they  are  not  to  be 
in  1897.  The  following  table  shows  clearly  classed  as  modern  first-class  liners.  Prac- 
the  successive  developments  in  the  building  tically  they  constitute  a  class  by  themselves, 
of  large  steamships,  and  the  preponderance  a  class  in  which  Germany  also  has  some 
apparent  in  the  German  vessels  is  most  ap-  excellent  examples,  notably  the  Pennsyl- 
parent.  vania  and  her  sister  ships  of  the  Hamburg- 
Vessel.                          Date.      Length.     Displacement.  Power.  Speed. 

Kaiser   Wilhelm   II 1902  706  ft.         26,000  tons         40,000  hp.  24  knots 

Kronprinz  Wilhelm 1901  663  "  21,300    **  36,000    "  23.5  " 

Deutschland   1900         684  '*  23.620    **  36.000   "  23.5  " 

Kaiser  W.  d  Gros<e 1898  648  **  20,880    *'  30,000    *'  23     " 

Campania    1893  622  "  18,000    *'  30,000    "  22     " 

Oceanic    1899  704"  28.000     *  27.000   *'  20.7" 

L.:>rraine    1900  ^'^2''  15.400    *"  22,000   "  21.9" 

Thus  it  appears  that  the  new  German  ship,  American   line.     It  is  not  to  be  admitted, 

the   Kaiser  Wilhelm  II,  already  launched,  however,  that  the  faster  vessels  do  not  pay. 

and   expected   to  be  ready   for  service  by  The     Kaiser     Wilhelm     der     Grosse,     the 

April  of  next  year,  surpasses  all  other  Ger-  Deutschland,   and   the   Kronprinz   Wilhelm 

man  ships  in  dimensions,  and  exceeds  even  are  always  crowded  during  the  season,  and 

the  Oceanic  in  length,  although  not  in  dis-  even  at  other  times  in  the  year  fully  75  per 

placement      The   higher   powering   of   the  cent,  of  the  accommodations  are  used,  al- 

Kaiser  Wilhelm  II  is  expected  to  give  her  though  high  prices  are  charged  at  all  times, 

still    greater   speed   than   her  predecessors,  It  is  claimed  that  the  German  high-speed 

and  thus  the  advance  in  size  and  speed  goes  liners  have  more  than  paid  their  way  on 

on,  every   trip,   without   any   government  sub- 

Thc  latest  additions  to  the  British  fleet  of  vention  beyond   the  ordinary   mail   freight 

first-class   Atlantic  liners,   so   far  as   high  fixed  on  a  basis  common  to  all  nations. 
speed  is  concerned,  are  the  Campania  and         It   is    interesting,    from    an    engineering 

Lacania.   and  these  vessels  are  now  nine  standpoint,  to  note  that  the  recent  success 

rears  old,  whfle  the  Oceanic  made  no  at-  of  Germany  in  shipbuilding  is  not  due  to  any 

lempc  to  claim  maximtun  speed,  being  in-  advance  in  construction  over  British  prac- 

•ended    rather    for    comfort    and    capacity,  tice,  nor  to  any  reduction  in  cost  oi  buWA- 
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ing.  There  is  no  practical  difference  in 
the  design  either  of  hull  or  machinery  be- 
tween first-class  vessels  of  British  and  Ger- 
man construction.  The  German  vessels  are 
faster  because  they  are  more  heavily  pow- 
ered for  their  displacement,  and  the  rules 
which  have  been  followed  in  their  propor- 
tions are  identical  with  those  adopted  in 
Great  Britain.  If  British  lines  would  order 
vessels  of  similar  character  and  speed  from 
British  builders  there  would  not  be  the 
slightest  difficulty  in  having  the  orders  filled 
at  similar  prices.  It  is  wholly  a  matter  of 
policy,  not  of  shipbuilding.  Says  Engineer- 
ing: 

"The  premier  position  in  the  North  At- 
lantic trade  has  been  wrested  from  us 
largely  by  the  enterprise  of  the  German 
shipowners,  rather  than  by  the  superiority 


of  her  naval  architects  or  th< 
of  her  marine  engineers.  Thf 
of  the  German  shipping  busil 
admirable.  The  companies  1 
courage  to  build  vessels  of  the 
and  they  have  run  them  wit 
not  second  to  that  observed  on 
By  attention  to  passengers'  i 
politeness  of  their  servants,  the 
the  good  will  of  even  those  bd 
nationality  they  have  suppU 
ships  are  managed  like  a  good  1 
the  comfort  and  happiness  o 
gers  is  considered  as  well  aa 
In  fact,  each  person  who  trav 
that  he  is  looked  on,  not 
unit  of  passenger  complement 
live  freight — but  as  a  guest  w 
is  worthy  of  consideration." 


THE  REGULATION  OF  ENGINEERING  PRACTICE 

THE  PROPOSED  LEGISLATIVE  CONTROL  OF  THE  PRACTICE  OF  CIVIL  ENGINEE 
IN  THE  UNITED  STATES. 

An  Interesting  Society  Report. 


AT  the  recent  meeting  of  the  American 
.  Society  of  Civil  Engineers  at  Wash- 
ington there  was  an  interesting  report 
presented  by  a  committee  which  had  been 
appointed  to  examine  into  the  advisability  of 
regulating  the  practice  of  civil  engineering, 
and  from  the  Proceedings  of  the  society  we 
make  some  abstracts. 

This  question  of  limiting  the  practice  of 
engineering  by  some  kind  of  restriction, 
legal  or  otherwise,  is  one  which  crops  up 
repeatedly,  both  in  the  professional  societies 
and  elsewhere,  but  until  now  it  has  not  been 
presented  in  such  a  definite  form  at  a  pro- 
fessional session,  and  hence  the  present  oc- 
casion is  interesting  from  the  manner  in 
which  it  has  enabled  eminent  engineers  to 
express  their  opinions. 

The  committee  very  properly  included  in 
its  report  the  result  of  an  investigation  into 
the  practice  of  other  countries  than  the 
United  States,  since  it  was  found  that  no 
states  in  the  Union  have  enacted  any  laws 
upon  the  subject.  In  Canada  it  was  found 
that  enactments  have  been  passed  in  the 
provinces  of  Quebec  and  Manitoba,  these 
requiring  membership  in  the  Canadian 
f  Gvil    Engineers    as    a    qual** 

1  '    practice,    or,    in    the    case 


01  the  latter  province,  un 
aividual  shall  have  had  tb 
Civil  Engineer  conferred  upon 
institution  of  learning  duly 
do  so.  The  fact  that  this  leg 
tically  placed  the  control  of  tl 
far  as  its  qualifications  for  m< 
concerned,  into  the  hands  of  1 
body  was  a  feature  not  to  b 
As  a  matter  of  fact  these  Ca 
ments  have  not  been  enforced, 
tically  ignored. 

In  Mexico  engineers  are  n 
licensed,  after  a  professional 
Government  schools,  while  ii 
provision  was  found  to  exist, 
statement  must  be  understood  : 
Russia,  since  the  practice  of  e 
the  Russian  Empire  is  prohibit 
those  duly  authorized  by  the 
The  correspondence  of  the  co 
engineers  in  England,  France, ; 
indicates  that  legal  regulation 
considered  undesirable. 

The  analogy  between  the  pi 
professions  of  law  and  of  medi 
sidered,  and  while  this  forms 
precedent    for  the   propositiq:^ 
legislative  restriction  upon  th 
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engineeniig,  it  was  evident  that  essential 
differences  exist.  The  protection  of  life 
and  health  are  intimately  connected  with 
the  regulation  of  the  practice  of  medicine, 
while  the  attorney  is  theoretically  an  officer 
of  the  court,  and  as  such  a  part  of  the  legal 
machinery.  A  closer  analogy  is  found  in 
the  existence  of  legislation  to  regulate  the 
practice  of  architecture  in  several  states, 
notably  in  Illinois,  where  the  operation  of 
the  law  has  been  tound  satisfactory,  accord- 
ing to  Professor  Ricker. 

Nevertheless  the  agitation  for  some  ac- 
tion in  connection  with  the  practice  of  civil 
engineering  has  shown  that  very  man^y  of  the 
prominent  members  of  the  profession  are 
opposed  to  restrictive  regulation.  This  ab- 
sence of  unanimity  on  the  part  of  the  pro- 
fession renders  it  difficult  for  any  desirable 
legislation  to  be  secured,  and  even  if  this 
difficulty  did  not  present  itself,  other  ob- 
stacles appear.  Among  these  may  be  men- 
tioned the  wide  scope  of  civil  engineering 
and  the  difficulty  of  defining  its  limitations ; 
also  the  great  difficulty  of  securing  general 
legislation   in   all   the   states. 

Unless  the  whole  field  of  engineering 
coold  be  covered,  throughout  the  coun- 
try, the  desired  result  could  not  be  ob- 
tained, even  if  the  entire  body  of  the  pro- 
fession desired  it.  These  reasons,  if  no 
others  existed,  sufficiently  explain  the  fact 
that  the  committee  recommended  that  no 
action  be  taken  by  the  society,  and  since  the 
report    was   accepted,   the   question   is   dis- 


posed of  for  the  present  At  the  same 
time  it  is  interesting  to  consider  here 
for  a  moment  whether  such  action  as 
restrictive  legislation  would  be  desirable 
even  if  it  could  be  had  for  the  ask- 
ing. To  make  membership  in  the  American 
Society  of  Civil  Engineers  a  requisite  for 
practice  would  really  result  in  placmg  the 
control  of  membership  qualifications  in  the 
hands  of  the  state  legislature,  a  condition 
which  it  is  hardly  to  be  imagined  would  be 
acceptable  to  that  worthy  society.  To  rc^ 
quire  the  signature  of  a  titled  and  licensed 
engineer  upon  all  drawings  and  specifica- 
tions would  only  be  to  invite  an  imitation 
of  the  practice  in  Mexico,  where  a  titled  but 
impecunious  engineer  can  be  hired  to  sit 
in  the  back  office  and  lend  the  use  of  his 
name  to  beat  the  law.  The  whole  matter 
is  one  which  can  be  well  left  to  take  care  of 
itself.  Indeed  it  is  taking  care  of  itself  very 
well  at  the  present  time.  There  has  been  no 
serious  evidence  of  danger  or  loss  to  the 
public  by  reason  of  the  irresponsible  per- 
formances of  a  wild  horde  of  incompetent 
engineers.  It  is  altogether  possible  that 
inspection  would  reveal  more  shyster  law- 
yers and  quack  doctors  than  defective  en- 
gineers, so  that  legislation  may  not  be  the 
panacea  after  all.  Really  the  committee  did 
wisely  in  making  its  recommendation,  and 
the  society  did  well  to  accept  the  report,  and 
we  may  hope  that  the  resurrection  of  the 
question  may  now  be  long  deferred,  if  not 
omitted    altogether. 


THE  ENGINES  OF  THE  GLASGOW  TRAMWAYS. 

OFFICIAL  DATA  AND  RESULTS  OF  IMPORTANT  TRIALS  OF  BRITISH  AND  AMERICAN 
ENGINES  IN  IDENTICAL  SERVICE. 

Abstract  of  Prof.  Barr's  Report. 


THE  controversy  which  occurred  about 
three  years  ago  upon  the  question  of 
the  selection  of  the  steam  engines  for 
the  Glasgow  tramway  system  will  be  remem- 
bered by  engineers  both  in  England  and 
America,  and  hence  the  report  of  Professor 
BaiT  upon  the  tests  which  he  has  made  upon 
the  completed  machinery  is  a  matter  of  much 
interest.  It  will  be  remembered  that  as  a 
result  of  the  controversy  the  order  for  the 
engines  was  divided.  There  are  four  large 
engines  of  4,000  horse  power  each,  and  of 
these  two  were  built  by  Messrs.  E.  P.  Allis 


&  Co.,  of  Milwaukee  and  two  by  Messrs. 
Musgrave  &  Co.,  of  Glasgow.  The  general 
dimensions  of  the  engines  were  recom- 
mended by  Mr.  Parshall,  the  consulting  en- 
gineer of  the  company,  and  conformed  closely 
to  the  existing  practice  of  Messrs.  Allis,  but 
in  certain  particulars,  notably  in  the  diame- 
ter of  the  shaft,  the  proportions  were  con- 
sidered excessive  by  British  engine  builders. 
Nevertheless  Mr.  Parshall's  general  pro- 
portions were  followed  by  both  builders, 
and  the  tests  made  by  Professor  Barr,  as 
reported  in  a  recent  issue  of  EngineeriyKg, 
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show  the  excellent  results  attained  by  both 
builders. 

This  the  AUis  engines  gave  a  steam  con- 
sumption of  12.2  pounds  per  indicated  horse 
power  per  hour,  while  the  Musgrave  en- 
gines did  nearly  as  well,  namdy,  13.4 
pounds.  The  mechanical  efficiency  of  both 
engines  was  most  excellent,  being  about  96 
per  cent,  in  both  instances. 

The  most  interesting  thing  about  the  mat- 
ter is  the  manner  in  which  the  proportions 
specified  by  Mr.  Parshall  worked  out  in 
practice.  Although  these  were  considered 
excessive  by  British  engineers  generally  they 
have  been  shown  to  be  none  to  great  in 
practice,  and  as  time  passes  it  will  doubtless 
become  apparent  that  the  large  shafts  and 
bearings  will  have  an  important  influence 
upon  the  continued  satisfactory  operation 
not  only  of  the  engines  but  of  the  gener- 
ators with  which  they  are  connected. 

An  interesting  feature  in  connection  with 
the  contracts  is  the  fact  that  the  American 
engines  were  delivered  a  month  ahead  of  the 
contract  time,  and,  had  they  not  been  ready 
for  work  as  soon  as  they  were,  there  might 
have  been  no  electric  tramway  service  dur- 
ing the  Glasgow  exhibition.  The  Mus- 
grave engines,  although  finally  put  into  sat- 
isfactory service,  encountered  some  prelim- 
inary difficulties  which,  while  not  import- 


ant in  themselves,  would  hsi 
service  of  the  Corporation  ! 
engines  not  been  ready  and  < 
It  would  be  a  great  mistal 
the  results  of  this  Glasgow  b 
national  matter,  and  to  use  it 
son  between  British  and  Ame 
The  engineering  world  is  gro^i 
too  broad  to  accept  the  same  1 
covered  by  political  boundafi 
neers  of  the  better  class  are  at 
itations.  The  real  facts  in 
simply  those  which  might  be  ] 
the  results  of  experience.  B 
greater  ease  with  which  cl« 
privileges  have  been  obtained 
States,  the  development  of  th 
has  obtained  a  good  lead  th 
possible  under  the  unfortuna* 
in  the  United  Kingdom.  As 
greater  degree  of  experience 
tainable  in  America,  and  both 
and  Mr.  Parshall  have  pro 
The  conditions  differ  material 
obtaining  either  in  marine  01 
tionary  practice,  and  while  it 
tained  that  the  American  pra< 
sarily  the  best,  it  has  at  least 
greater  experience,  experience 
the  most  severe  and  stringent 
to  be  found  anywhere. 


LIQUID  FUEL  FOR  STEAMSHIPS. 

PRACTICAL  EXPERIENCE  WITH  RUSSIAN,  AMERICAN,  AND  BORNEO  PETROLEUM 
MARINE  BOILERS — ^FUEL,  METHODS,  AND  APPARATUS. 

Institution  of  Mechanical  Engineers. 


ALTHOUGH  the  advantages  of  petro- 
leum   and    its   residues   as   a   steam 

making  fuel  have  long  been  known, 
there  has  recently  appeared  a  great  in- 
terest in  the  subject,  partly  owing  to  the 
development  of  new  oil  fields,  and  partly 
in  the  natural  development  of  steam  engi- 
neering. The  present  state  of  the  ques- 
tion has  been  ably  set  forth  in  a  paper 
presented  before  the  Institution  of  Mechan- 
ical Engineers  by  Mr.  E.  L.  Orde,  of  New- 
castle-on-Tyne,  whose  previous  discussion 
of  the  subject  before  the  North  East  Coast 
Institution  of  Engineers  and  Shipbuilders 
we  reviewed  in  these  columns  about  two 

go. 

!  that  time  the  great  petroleum  de- 


velopments of  the  Beaumont  di 
as  have  been  made,  while  the  p. 
satisfactory    use   of   Russian 
steamships  and  locomotives  h: 
encouraging. 

The  present  state  of  the  supp 
discussed  by  Mr.  Orde,  who 
commercial  enterprise  now  or 
stimulus  of  demand  to  organiz< 
stations,  while  the  methods  of 
on  the  large  scale  need  only 
of  engineers  for  their  developi 

Mr.  Orde  divides  the  subjc 
divisions :  the  fuel  itself,  the  co 
eming  its  combustion,  the  ai 
ployed,  and  the  results  obtains 

With   the   chemical   compos 
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various  oils  the  engineer  is  not  so  deeply 
interested  as  he  is  in  the  calorific  value  and 
xn  the  behaviour  during  combustion.  The 
fuel  oils  available  for  steam  making  are 
those  from  Borneo,  Texas,  Caucasus,  and 
Bnrmah,  the  composition  being  in  all  cases 
about  86  per  cent,  carbon  and  12  per  cent. 
hydrogen,  and  the  calorific  value  about  19,- 
000  British  thermal  units. 

Although  the  oil  is  generally  used  in  the 
crude  form  as  fuel,  there  are  certain  phe- 
nomena observed  in  the  process  of  distilla- 
tion which  are  of  interest  in* connection  with 
its  combustion  in  the  boiler  furnace.  The 
processes  of  distillation  are  two  in  number 
known  as  the  "cracking  process"  and  the 
steam  process. 

"The  'cracking'  process  consists  in  distill- 
ing over  the  lighter  oils  at  temperatures 
above  those  at  which  they  would  boil  under 
normal  conditions.  This  is  effected  either 
by  allowing  the  products  of  the  distillation 
to  condense  and  fall  back  into  the  contents 
of  the  still,  or  by  distilling  under  pressure. 
The  effect  of  the  process  is  to  decompose 
the  heavier  oils  remaining  in  the  still  and 
materially  decrease  their  specific  gravity. 
The  oil  resulting  from  this  process  be- 
comes more  homogeneous  in  its  composi- 
tion than  before:  but  if  the  temperature  in 
the  still  reaches  too  high  a  point,  solid  car- 
bon is  deposited  in  the  form  of  coke.  These 
deposits  of  solid  carbon,  unless  careful  atten- 
tioo  is  paid  both  to  the  temperature  to 
which  the  still  is  exposed  and  to  its  design, 
form  a  large  proportion  of  the  residuum  af- 
ter the  lighter  oils  have  been  taken  off ;  and 
continuous  distillation  on  the  "cracking" 
principle  seems  to  be  impossible  owing  to 
the  rapid  increase  in  quantity;  but  in  the 
presence  of  steam,  on  the  contrary,  it  ap- 
pears to  be  possible  to  distil  practically  the 
whole  of  the  crude  product.  One  explana- 
tion of  this  phenomenon  that  has  been  given 
is  that  steam  has  the  property  of  lowering 
the  boiling  points  of  the  hydrocarbons  with 
which  it  is  brought  in  contact,  and  therefore 
allows  them  to  volatilize  at  temperatures 
below  those  at  which  the  cracking  process 
sets  in.  Superheated  steam  is  generally 
used  in  order  to  attain  the  temperature  re- 
quired for  distillation,  which  reaches  550 
to  600  deg.  Fahr.  in  many  cases.  Air  does 
not  possess  this  solvent  property,  nor  is  it  so 
cooTcnient  a  vehicle  for  the  heat  required  in 


the  process  of  distillation.  This  part  of  the 
subject  has  been  dealt  with  at  some  length, 
as  the  process  of  presenting  the  liquid  fuel 
in  boiler  furnaces  in  the  most  suitable  con- 
ditions for  combustion  is  in  many  respects 
an  analogous  one.  Before  complete  combus- 
tion can  take  place,  the  fuel  must  pass  from 
the  liquid  to  the  vapour  form ;  and  it  is  ob- 
vious that  the  most  successful  apparatus 
must  be  that  which  accomplishes  this  ob- 
ject with  the  smallest  expenditure  of  heat." 

An  important  point  in  connection  with 
the  successful  use  of  liquid  fuel  is  the  avoid- 
ance of  water  in  the  oil.  The  injurious 
action  of  water  is  twofold ;  it  not  only  causes 
an  actual  loss  of  heat,  but  it  interferes  with 
the  conditions  necessary  for  perfect  com-. 
bustion. 

Even  if  the  amount  of  water  present  is  not 
sufficient  to  extinguish  the  f^amc,  it  reduces 
the  temperature  and  thus  renders  the  flame 
longer,  with  the  result  of  moving  the  point 
of  highest  temperature  further  into  the  fur- 
nace. This  has  the  effect  of  rendering  a 
large  portion  of  the  heating  surface  of  the 
furnace  useless,  and  of  raising  the  temper- 
ature of  the  combustion  chamber  to  a  point 
which  may  injure  the  material,  while  it 
also  causes  a  large  part  of  the  combustion  to 
take  place  in  the  smoke  box  and  funnel. 

"The  conditions  that  attend  and  the  re- 
actions that  take  place  in  burning  liquid 
fuel  in  boiler  furnaces  present  a  problem 
which  has  apparently  not  received  the  at- 
tention which  it  deserves.  Petroleum  va- 
pour depends  entirely  on  temperature  and 
it  is  therefore  almost  impossible  to  col- 
lect samples  when  actually  burning  it  in  a 
furnace.  It  seems  obvious  that  the  first 
effect  of  the  furnace  heat  on  the  petroleum 
spray  is  to  liberate  hydrocarbon  vapours, 
and  to  ignite  them  on  the  outer  surface  of 
the  jet.  The  ignition  raises  the  temperature 
of  the  whole  of  the  jet,  and  probably  dis- 
sociates some  at  least  of  the  hydro-carbon 
vapours  into  carbon  monoxide  and  hydro- 
gen. In  what  form  the  undissociated  hydro- 
carbon vapours  burn  it  is  difficult  to  con- 
jecture, but  the  appearance  of  the  flames 
suggests  that  acetylene  is  present.  This 
might  conceivably  arise  from  the  reaction 
CH«-f-CO=H,0-f  CiHi.  As  the  temperature 
of  the  flame  rises,  the  hydro-carbons  are 
probably  all  dissociated  and  bum  as  CO  and 
H  to  CO?  and  HiO  without  further  cVv^iTV^e. 
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There  is  one  point  which,  while  not  ad- 
vanced by  Mr.  Wain  ford,  may  be  not  with- 
out value  to  mine  operators,  namely  the 
greater  freedom  from  labor  difficulties  when 
machines  are  used  as  compared  with  the  ex- 
elusive  use  of  hand  labor.  Strikes  are  far 
less  likely  to  occur  when  the  most  difficult 
work  can  be  performed  by  machines  which 
may  in  case  of  emergency  be  operated  by 
men  more  readily  obtained  than  formerly, 
while  the  very  fact  that  fewer  men  may  be 
required  must  have  its  bearing  on  the  fre- 
quency of  labor  difficulties. 

Too  much  cannot  be  said  on  this  subject 
of  coal  cutting  machinery,  for  the  all-im- 
portant reason  of  its  bearing  such  a  serious 
and  far-reaching  effect  upon  the  kindred 
to  mining  trades,  as  well  as  upon  the  pros- 
perity and  future  of  this  country;  and  if 
real  and  tangible  results  have  not  been 
proved  beyond  doubt,  at  all  events  Mr. 
Wain  ford  has  opened  out  to  some  extent  a 
question  which  must  ultimately  be  taken  up 
vigorously ;  and  whatever  may  be.  the  future 
of  mechanical  coal-cutters  and  other  appli- 
ances in  mines,  there  is  the  assuring  fact  to 


be  remembered  in  considering  it; 
is  not  a  single  drawback  to  itl 
from  the  point  of  view  of  safelj 
the  science  of  mining  engineer! 
the  practical  point  of  view  some 
to  machine  practice  occur;  th 
themselves  diflFerently  in  each  n 
trict,  discussion  may  indicate  \ 
ously.  One  of  the  chief  object! 
system  is  the  difficulty  in  findii 
attend  the  machines,  possessinf 
mechanical  skill  and  pit  experienc 
them  to  cope  with  contingencies 
as  they  are  met ;  but  this  hardly  i 
credit  upon  the  mechanical  metho 
Miners  con  readily  apply  the 
dealt  with  with  tact  and  encouri 
work.  At  some  places  machin 
have  recorded  a  failure,  traceable 
to  the  plant  being  either  badly  c 
lacking  the  necessary  power,  but 
to  the  system  being  taken  up  in  ; 
manner, .for  it  seldom  happens 
idea  does  not  meet  serious  diffi< 
to  prejudice,  either  on  the  part  c 
agement  or  the  men,  or  both. 


A  STUDY  OF  POWER  GAS. 

THE  GENERATION  OF  MOTIVE  POWER  IN  INTERNAL-COMBUSTION  ENGINES 
AND  THE  UTILIZATION  OF  WASTE  FURNACE  GASES. 

SociHi  des  Ingenieurs  CivUs  de  France, 


ABOUT  three  years  ago  there  was  pre- 
.  sented  before  the  Societe  des  Inge- 
nieurs Civils  de  France  a  very  com- 
plete paper  by  the  well-known  expert,  M. 
Lencauchez,  upon  the  generation  of  gas 
suitable  for  direct  use  in  internal  combustion 
motors.  At  that  time  he  considered  pro- 
ducer gas,  wood  gas  made  by  the 
Riche  process,  and  water  gas,  and  showed 
the  greater  economy  attained  by  the 
use  of  producer  gas.  This  paper  was  re- 
viewed in  these  columns  in  the  issue  for 
September,  1899,  shortly  after  its  presenta- 
tion before  the  Society  in  Paris.  We  now 
have  a  second  paper  upon  the  same  sub- 
ject, prepared  by  the  same  engineer,  after 
the  lapse  of  three  years  in  which  material 
strides  have  been  made  in  the  development 
of  the  subject  From  this  second  paper  by 
Lencauchez,  published  in  the  Mimoirs 
9  SociM  Ingenieurs  Civils  de  France, 
make  some  abstracts,  giving  a  general 


idea  of  the  progress  which  has 
in  the  generation  of  motive  pc 
from  fuel  using  the  product  in  t 
of  the  engine,  without  the  intci 
any  process  of  steam  making. 

The  advantages  of  gaseous 
many,  but  the  considerations  ' 
lead  to  its  adoption  vary  greatly 
conditions.  In  all  cases  there  is 
economy  from  its  use,  since  i 
efficiency  of  even  a  small  gas  eng 
higher  than  that  of  the  best  stex 
Questions  of  cleanliness,  free 
smoke,  and  general  convenienc< 
outweigh  material  diflFerences.  ii 
other  instances  the  gas  is  a  wa 
from  metallurgical  operations,  m 
blast  furnaces  in  iron  manufac 
in  others  fuels  altogether  unsuite 
making  may  be  utilized  in  th* 

^T^.         Digitized  fey  L^OOOle 

In  discussmg  tne  gas  produce 
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cauchez  reviews  the  earlier  types,  originally 
designed  for  the  generation  of  gas  for  use 
in  metallurgical  furnaces,  and  then  proceeds 
to  those  used  for  the  production  of  power 
gas.  While  there  is  no  fundamental  differ- 
ence in  principle  between  the  more  recent 
producers  and  the  earlier  ones  the  improve- 
ments which  have  been  made  are  import- 
ant, affecting  as  they  do  both  the  more  con- 
venient operation  of  the  apparatus,  and  in 
several  instances,  in  the  utilization  of  valu- 
able by-products. 

Originally  a  gas  producer  was  simply  a 
shaft  furnace  of  moderate  depth,  in  which 
the  thickness  of  the  fuel  bed,  and  the  limited 
supply  of  air  caused  but  a  partial  combus- 
tion to  take  place,  the  result  being  a  gase- 
ous product  consisting  principally  of  car- 
bonic oxide  mixed  with  the  excess  of  nitro- 
gen from  the  air  supplied  for  combustion. 
WTien  a  certain  proportion  of  steam  is  blown 
through  the  incandescent  fuel,  a  water-gas 
is  produced,  containing  a  varying  propor- 
tion of  hydrogen,  and  in  all  the  varieties  of 
fuel  gas  there  are  small  amounts  of  hydro- 
carbons present,  but  the  principal  fuel  ele- 
ments present  are  carbonic  oxide  and  hydro- 
gen, and  the  calorific  value  of  such  gases 
range  from  about  lOO  thermal  units  per 
cubic  foot  for  lean  producer  gas  or  waste 
gases  from  the  blast  furnace,  to  135  thermal 
units  for  producer  gas  from  coke,  or  300 
units  for  good  water  gas. 

So  far  as  thermal  economy  goes,  it  has 
been  found  that  with  properly  constructed 
engines  the  efficiency  with  the  very  lean  gas 
is  as  high,  if  not  higher  than  with  the  richer 
gas,  but  naturally  a  larger  engine  is  required 
to  produce  a  given  amount  of  power. 

In  the  design  of  gas  producers  the  princi- 
pal difficulty  is  found  in  the  tendency  of  the 
non-combustible  portion  of  the  fuel  to  form 
clinker,  to  clog  or  choke  up  the  barrel  of 
the  producer.  Various  devices  have  been 
made  to  prevent  this  action  or  to  render  the 
breaking  up  of  the  clinker  less  difficult.  In 
the  early  producers  the  operation  of  "barr- 
ing" was  resorted  to,  this  consisting  in  the 
introduction  of  long  bars  through  holes  in 
the  sides  of  the  producer,  and  the  breaking 
op  of  the  obstructions  by  manual  effort.  This 
method,  while  very  laborious,  was  also  but 
partially  eflFective,  and  frequently  resulted  in 
the  formation  of  holes  through  the  fuel  bed 
tfarongii  which  the  air  passed,  causing  great 


irregularities  in  the  production  of  gas.  Va- 
rious forms  of  movable  and  revolving 
grates  have  also  been  used,  the  aim 
of  some  of  these  being  to  keep  the 
fuel  in  constant  agitation,  thus  pre- 
venting the  agglomeration  of  the  clinker 
into  masses.  The  blast  furnace,  while  in- 
tended for  altogether  a  different  operation, 
solves  the  question  of  clinkering  most 
effectively.  By  the  use  of  a  limestone  flux, 
and  the  maintenance  of  a  high  temperature 
in  the  lower  portion  of  a  very  high  fur- 
nace, the  noncombustible  portion  of  the  fuel, 
together  with  the  non-metallic  portion  of 
the  ore,  is  fused  to  a  liquid  slag,  and  drawn 
off  before  solidification,  while  the  gas 
burned  to  carbonic  acid  in  the  lower  por- 
tion of  the  furnace,  unites  with  additional 
carbon  in  its  passage  upwards,  and  the  tdti- 
mate  gaseous  product  of  the  furnace  is 
practically  identical  in  composition  and 
thermal  value  with  that  of  the  gas  producer. 

The  principal  questions  of  immediate  in- 
terest in  connection  with  the  paper  of  M. 
Lencauchez  arc  those  relating  to  the  puri- 
fication of  the  gas  fropi  dust  and  the  con- 
densation and  separation  of  the  valuable 
by-products.  In  the  Mond  process  a  semi- 
water  gas  is  produced,  while  at  the  same 
time  a  valuable  by-product  in  the  form  of 
sulphate  of  ammonia  is  secured. 

The  removal  of  the  dust  from  blast  fur- 
nace gases  constitutes  a  most  important 
factor  in  their  utilization  directly  in  the 
cylinders  of  gas  engines,  and  M.  Lencauchez 
describes  several  arrangements  for  scrub- 
bing and  washing  the  gas  to  free  it  from 
particles  which  might  cut  or  injure  the  cyl- 
inder. The  heavier  particles  may  be  sepa- 
rated by  a  proper  arrangement  of  flues 
giving  opportunity  for  settlement,  while 
the  fine  dust  is  removed  by  washing. 
This  is  best  effected  by  passing  the 
gas  through  scrubbing  towers  containing 
coke  or  woody  fibre  saturated  with  water 
from  a  spraying  apparatus,  the  gas  moving 
in  the  opposite  direction  to  the  water.  The 
gas  produced  by  different  furnaces  varies 
greatly,  and  in  some  instances  no  purifica- 
tion is  necessary,  since  experience  has 
shown  that  the  very  fine  dust  is  passed 
through  the  cylinders  of  large  engines  with- 
out producing  any  injurious  effects,  either 
upon  the  piston  and  bore  or  upon  the 
valves. 


EARTHQUAKE  RECORDERS  AND  BRIDGE  VIBRATIO; 


THE  EMPLOYMENT  OF  THE  SEISMOGRAPH  TO  RECORD  THE  INFLUENCE  OF  MOVn 

UPON  RAILWAY  BRIDGES. 


Investigations  of  a 

THE  publications  of  the  Imperial  Earth- 
quake Investigation  Committee  of 
Japan  have  been  highly  valued  for 
their  contributions  to  the  study  of  seismol- 
ogy, but  the  latest  of  these  publications  is  of 
especial  interest  to  engineers  because  it  re- 
lates to  the  vibrations  of  engineering  struc- 
tures rather  than  to  the  crust  of  the  earth 
itself. 

The  very  delicate  instruments  known  as 
seismographs  are  intended  to  trace  curves 
showing  vibrations  in  any  direction  and  thus 
preserve  records  of  earthquakes  too  slight 
to  be  generally  perceived.  Various  forms 
of  construction  have  been  used  for  these 
instruments,  but  the  principle  involved  is 
always  that  of  the  inertia  of  heavy  masses 
freely  suspended,  and  permitting  the  record- 
ing surface  to  move  beneath  them  with  the 
vibrations.  The  delicacy  of  such  seismo- 
meters is  very  great,  and  their  use  in  spe- 
cially maintained  observatories  has  fur- 
nished much  information  as  to  the  time, 
direction,  and  duration  of  earthquake  shocks 
in  various  parts  of  the  world. 

Mr.  F.  Omori,  a  Japanese  engineer  and 
a  member  of  the  Imperial  Earthquake  In- 
vestigation Committee,  has  taken  advantage 
of  his  familiarity  with  seismological  instru- 
ments to  use  them  for  the  study  of  the 
deflections  and  vibrations  of  railway  bridges 
during  the  passage  of  trains,  and  in  the  pub- 
lication of  the  Committee  above  referred  to 
the  results  of  his  investigations  are  given 
Bt  length. 

As  Mr.  Omori  remarks,  such  experiments 
furnish  information  of  two  different  kinds. 
By  taking  vibration  records  from  a  number 
M  differently  constructed  bridges  under  sim- 
ilar conditions,  valuable  comparative  in- 
formation may  be  obtained  as  to  the  best 
forms  for  strength  and  for  economy  of  ma- 
terial. By  taking  a  continuous  series  of 
.observations  of  any  given  bridge  at  regular 
intervals,  the  variations  in  strength  for  vari- 
ms  loads  and  for  the  lapse  of  time  are  re- 
»rded.  Both  of  these  results  may  be  made 
of  much  importance,  the  latter,  especially, 
jnight  give  warning  of  the  gradual  weaken- 


Japancse  Engineer. 

ing  of  a  bridge  in  time  to  prei 
disaster. 

The  passage  of  a  moving  I 
bridge  causes  two  distinct  actioi 
these  are  not  always  clearly  sqn 
mere  presence  of  the  load  upc 
causes  a  certain  bending,  and  if 
permitted  to  remain  standing  in 
of  the  span  the  amount  of  depi 
be  measured  very  accurately.  T 
the  deAection  of  the  span.  Th 
the  moving  load,  approaching, 
and  leaving  the  span,  also  sets  u( 
vertical,  transverse,  and  longit 
period  and  amplitude  of  these  vil 
pending  upon  the  speed  with  wh 
moves.  Hence  the  amount  of  1 
served  during  the  passage  of  a  tr 
load  is  the  sum  of  the  vertical  vi 
the  deflection  due  to  the  dead 
deflection  can  always  be  provi 
the  original  design  of  the  bridj 
in  many  cases  be  computed  bcf« 
kept  below  certain  prescribed 
vibrations  are  not  so  simply  banc 
theless  they  form  a  very  import 
of  the  duty  which  is  demanded  • 
and  with  the  increase  in  weights 
every  facility  which  is  afforded 
termination  of  the  nature  and 
vibration  is  to  be  encouraged. 

Mr.  Omori  describes  two  for 
mometer  which  he  has  used  in 
gations  upon  Japanese  bridges 
these,  the  deflectometer,  is  sim 
vertical-motion  seismograph  of 
Ewing,  modified  so  as  to  prolou) 
of  free  oscillation,  the  deflec 
measured  as  a  very  slow  vertica 
The  slowness  of  the  period,  t 
twice  the  time  required  for  the 
the  train  over  the  bridge  renders 
ment  practically  insensitive  to 
rapid  vibrations,  hence  it  rccor 
flection  alone. 

The  second  instrument,  th€ 
measurer  resembles  closely  a  » 
as  arranged  for  the  measuremen 
earthquakes.     This  is  provided 
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zonul  pendulums  as  well  as  a  vertical  mo- 
tion measurer,  so  that  the  movements  in  all 
three  directions  may  be  recorded.  By  giv- 
ing the  pendulums  sufficient  inertia  and  a 
period  of  oscillation  altogether  distinct  from 
the  possible  vibrations  of  the  bridge  it  is 
rendered  easy  to  distinguish  the  real  bridge 
vibrations  from  the  instrumental  oscilla- 
tions, if  there  be  any. 

These  instruments  must  be  very  rigidly 
attached  to  the  bridge,  preferably  upon  one 
of  the  bottom  chords  at  the  middle  of  the 
span,  in  order  that  the  maximum  effect  may 
be  noted.  In  Mr.  Omori's  paper  a  number 
of  the  records  made  by  him  in  the  course  of 
his  investigations  of  Japanese  bridges  are 
given,  but  while  these  are  very  interesting 
as  illustrating  the  operation  of  the  apparatus 
they  are  nf  small  value  as  engineering  data 
because  the  structures  were  old  and  of  ob- 
solete types.  The  general  typical  character 
of  a  bridge  vibration,  however,  may  be 
clearly  deduced   from   the  records. 

The  vibratory  motion  of  a  bridge  consists 
■generally  of  three  parts :  the  preliminary 
portion,  in  which  the  motion  is  small  and 
occurs  with  the  approach  of  the  train  to 
the  girdtr:  this  is  followed  by  the  prin- 
cipal P'"'rtinn.  in  which  the  motion  is  most 
activf     ""(i     jjenerally    coincides    with    the 


passage  of  the  train  or  engine  over  the 
g.rder  under  experiment ;  afler  which  comes 
the  end  portion,  in  which  the  motion  is 
small,  being  the  residual  vibrations  con- 
tinued for  a  certain  interval  of  time  after  the 
train  has  passed  over  the  girder.  The  verti- 
cal, transverse,  or  longitudinal  motion  of  a 
bridge  girder  consists  in  general,  of  the 
fundamental  vibrations  of  a  period  which  is 
proper  to  the  girder  itself,  just  as  a  violin 
string  or  tuning  fork  has  its  own  note.  Be- 
sides these  there  are  extremely  quick  and 
usually  much  smaller  movements,  which  are 
probably  due  to  the  vibrations  of  the  in- 
dividual members  of  the  girder,  and  which 
may    be    termed    micro-vibrations. 

When  it  is  realized  that  in  nearly  every 
case  a  bridge  failure  occurs  from  some 
other  cause  than  excessive  statical  loading, 
it  must  be  admitted  that  any  method  of 
study  or  research  which  furnishes  informa- 
tion as  to  the  other  and  powerful  destructive 
forces  in  action  should  be  welcomed.  It  is 
well  known  that  long  continued  and  ex- 
cessive vibrations  have  weakening  effects 
upon  materials  and  structures,  and  the 
scientific  and  continued  use  of  the  seismo- 
graph, as  indicated  by  Mr.  Omori  may  lead 
to  the  determination  of  data  by  which  these 
injurious;   force?   may  best  he   resisted. 


THE  ELASTIC  LIMIT  OF  METALS. 

THE  APPLICATION   OF  OPTICAL  INSPECTION  TO  MATERIALS   UNDER  TENSION 
AND  COMPRESSION   IN   THE  TESTING   MACHINE. 

M.  Ch.  Fremont,  in  Comptcs  Rendus. 


IN"  a  recent  paper  presented  before  the 
French  Academy,  and  published  in 
Comptes  Rendus,  M.  Ch.  Fremont,  well- 
known  fur  his  experimental  researches  on 
the  strength  of  materials,  discussed  the  pecu- 
liar behaviour  of  metals  under  compression, 
considering  apparent  variations  in  the  limit 
of  ela<:ticity. 

Ordinarily  the  elastic  limit,  whether  in 
tension  or  compression,  is  best  determined 
from  the  diagram  traced  by  some  form  of 
automatic  recording  device,  either  forming 
a  part  of  the  testing  machine,  or  attached  as 
an  auxi]iar>'  apparatus,  and  it  is  generally 
'expressed  in  kilogrammes  per  square  milli- 
metre, or  pounds  per  square  inch  of  the 
original  area  of  cross  section  of  the  test 
piece.     As  a  result  of  extended  experience 


in  connection  with  compression  tests,  how- 
ever, Mr.  Fremont  has  observed  great  vari- 
ations in  the  elastic  limit  for  specimens 
which  should  be  practically  identical.  These 
variations  can  hardly  be  due  to  imperfec- 
tions in  the  precision  of  the  testing  ma- 
chines, since  they  appear  in  the  work  of  the 
most  carefully  made  apparatus,  after  thor- 
ough calibration  and  accurate  adjustment. 

Thus,  for  a  steel  of  which  the  elastic  limit 
was  actually  24  kilogrammes  per  square  mil- 
limetre, compression  tests  gave  values  of 
8.55,  11.56,  13.9,  14.10.  and  15.7  kilogrammes. 
M.  Fremont  suspected  these  variations  to 
be  due,* in  part  at  least,  to  the  impossi- 
bility of  applying  the  compressive  force  in 
a  direct  line  through  the  test  piece  between 
^the  heads  of  the  machine,  the  compressioiv 
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taking  place  more  or  less  obliquely.  In 
order  to  dettrmine  the  manner  in  which 
the  force  really  acted  in  the  metal,  it  is 
only  necessary  to  give  the  surface  of  the 
test  piece  a  high  polish.  If  the  polishing 
is  imperfectly  done  it  will  limit  the  observa- 
tions to  the  appearance  of  deformations  of 
greater  magnitude  than  the  inequalities  in 
the  surface,  hence  it  is  important  that  the 
metal  be  most  highly  polished.  Under 
such  conditions,  when  the  piece  is  under 
compressive  test,  it  is  possible  to  observe, 
at  the  precise  moment  when  the  elastic  limit 
is  reached,  a  dulling  of  the  polished  surface 
indicating,  more  or  less  clearly,  the  direction 
of  the  line  along  which  the  maximum  com- 
pression is  being  exerted.  This  dulling  of 
the  surface  is  the  result  of  the  molecular 
change  which  occurs  at  the  moment  of 
passing  the  elastic  limit,  and  hence  it  ap- 
pears that  the  limit  has  not  been  attained 
in  those  portions  which  retain  their  original 
polish,  so  that  the  limit  of  the  entire  speci- 
men is  not  reached  at  one  time,  and  a  dia- 
gram obtained  under  such  conditions  can- 
not be  considered  as  expressing  the  true  re- 
sistance of  the  test  piece.  The  irregular  dull- 
ing of  the  polished  surface,  often  in  spots  and 
discontinuous  areas,  while  only  a  surface 
indication,  may  be  taken  as  representing  a 
corresponding  irregularity  in  the  interior  of 
the  piece.  There  must,  therefore,  exist  por- 
tions of  the  material  which  are  subjected  to 
stresses  below  the  elastic  limit,  while  other 
portions  of  the  same  piece  have  that  limit  al- 
ready exceeded. 

Having  observed  these  facts,  M.  Fremont 
proceeded  to  examine  methods  for  the  elim- 
ination of  uncertainty  in  such  an  important 
question  in  connection  with  the  resistance  of 
materials.  Assuming  the  inequality  to  be 
due  to  the  difficulty  in  adjusting  the  ma- 
chine so  that  the  pressure  should  pass  axi- 
ally  through  the  test  piece,  he  modified  the 
shape  of  the  piece  so  that  the  pressure 
should  first  be  localized  in  the  axis  of  figure 
and  then  uniformly  distributed  over  the 
whole  area.  This  was  accomplished  by  the 
use  of  specimens  made  in  the  form  of  a 
truncated  cone  or  a  truncated  pyramid,  the 
truncated  portion  being  terminated  in  a 
"zylinder  of  smaller  section  than*  the  cone, 
rhe  irregularities  in  deformation  are  thus 
ocalized  in  the  weakest  portion  of  the  test 
inece,  and  from  thence  propagated  to  th.e 


polished  surface  for  observatioi 
An  examination  of  the  dulled 
a  polished  test  piece  under  the 
showed  that  two  different  types 
tion  appear  at  the  elastic  linui 
true  for  tests  under  tension  as  n 
compression.  In  the  first  type  t 
tion  is  effected  suddenly,  and 
distinct  line  of  demarcation  I 
polished  and  dulled  portions  of 
This  is  an  action  typical  of  st 
second  type  the  deformation 
occur  more  gradually,  and  the 
dulled  portion  of  the  surface 
cated  by  a  line,  but  fades  off  gr 
the  first  type,  successive  detera 
the  elastic  limit  of  similar  specii 
approach  each  other,  while  in  th( 
limit  can  be  only  approxims 
mined. 

Apart  from  the  interest  which 
these  researches  in  respect  to  t 
ment  of  precise  testing,  they  si 
phasize  the  importance  of  api 
pression  loads  axially  in  practic 
tion,  or  where  such  axial  loa 
possible,  the  importance  of  mak 
allowance  for  reduction  in  strer 
cated.  Thus  all  the  formulas  an 
the  supporting  strength  of  pilla 
of  steel,  cast  iron,  or  wood,  are 
central  axial  loading,  a  conditi< 
rarely,  if  ever,  attained  in  actu 
tion.  Indeed,  the  present  prac 
building  construction,  especially 
iron  columns  ar^  used,  is  to  th 
portion  of  the  load  upon  brackets 
the  sides  of  the  pillars  in  such  j 
to  produce  eccentric  and  bendinj 
gether  indeterminate  in  magnitu 
tion,  and  invariably  greater  and 
ively  resisted  than  the  computatic 
If  this  practice  is  found 
ively  so  desirable  that  it  shot 
tinned,  the  proper  plan  should 
ject  such  columns  to  thorough 
with  axial  loads,  but  with  eco 
as  similar  as  possible  to  those 
actual  practice.  The  informati< 
quired  might  be  used  with  co 
contractors,  builders,  and  engi 
are  now  working  largely  in  the 
the  real  strength,  or  weakness,  c 
bers  upon  which  they  place  ,^^ 
minate  burdens. 
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THE  PROJECT  FOR  CROSSING  THE  DESERT  OF  SAHARA  WITH  A  BALLOON — A  MECHANICAL 
AUTOMATIC  EXPLORING  EXPEDITION. 

Experiments  of  the  French  War  Department. 


FROM  the  original  experiments  of  Mont- 
golficr  down  to  the  present  time  the 
subject  of  aeronautics  has  always  been 
popular  in  France,  and  the  latest  project 
there  developed  is  one  for  the  construction 
of  a  balloon  to  cross  the  desert  of  Sahara. 
This  scheme  includes  a  number  of  original 
ideas,  and  from  an  account  in  a  recent  issue 
of  La  Revue  Technique  we  make  some  ab- 
stracts. 

The  idea,  which  is  to  be  executed  under 
the  direction  of  the  French  War  Depart- 
ment, is  intended  primarily  to  determine  the 
practicability  of  crossing  the  desert  in  a 
balloon  in  safety,  and  secondarily,  to  se- 
cure as  much  information  as  possible  about 
the  route  traversed.  A  number  of  ballons 
sondes  have  been  sent  up  in  France  during 
the  past  few  years,  these  being  small  bal- 
loons, without  occupants,  containing  only 
meteorological  instruments,  and  instruc- 
tions to  the  finder  as  to  the  manner  of  re- 
porting the  arrival  of  the  balloon  at  any 
destination. 

The  balloon  now  under  construction  for 
the  Sahara  trip  is  a  repetition  of  these 
experiments  on  a  much  larger  scale.  It 
is  to  carry  no  human  passengers;  but  in 
order  to  test  the  habitability  of  the  region 
traversed  there  will  be  six  pigeons  placed  in 
a  cage  in  the  car.  An  extensive  equipment 
of  scientific  apparatus  will  be  carried,  and 
if  the  experiment  is  brought  to  a  successful 
conclusion  the  result  will  be  the  addition  of 
some  interesting  items  to  our  stock  of  scien- 
tific data,  and  possibly  an  impetus  may  be 
given  to  future  attempts  on  a  still  more  am- 
bitious scale. 

The  description  given  in  La  Revue  Tech- 
nique consists  mainly  of  the  specifications 
according  to  which  the  balloon  is  to  be  con- 
structed and  of  the  equipment  with  which 
it  is  to  be  supplied.  The  plans  call  for  a 
spherical  balloon,  12.4  metres  in  diameter 
(about  40  feet)  made  of  cotton  cloth,  var- 
nished, and  filled  with  illuminating  gas. 

Since  the  balloon  is  to  be  without  human 
passengers  it  is  necessary  that  it  be  auto- 
matically controlled,  and  it  is  in  this  respect 


that  much  ingenuity  has  been  shown  in  the 
design.  As  it  is  expected  that  the  journey 
may  last  four  or  five  days,  provision  must  be 
made  for  the  regulation  of  the  ballast  to 
provide  for  the  gradual  loss  of  gas.  This 
has  been  done  by  the  use  of  water-ballast, 
there  being  a  tank  containing  700  litres  of 
water,  suspended  below  the  car  in  which  the 
pigeons  and  the  instruments  are  placed.  In 
the  bottom  of  the  water  tank  is  a  valve 
arranged  with  a  spring  which  acts  to  lift 
it  open,  and  connected  by  means  of  a  wire 
12  metres  in  length  with  a  steel  ball  of  20 
kilogrammes  weight.  The  weight  of  the 
ball  is  sufficient  to  overcome  the  force  of  the 
spring,  and  hence  the  valve  will  be  kept 
closed  so  long  the  ball  hangs  freely  in  the 
air.  Whenever  the  balloon,  from  loss  of 
gas  descends  within  12  metres  of  the  ground, 
the  ball  will  touch  and  the  valve  being 
opened  a  portion  of  the  water  ballast  will 
escape  and  the  reduction  in  load  will  cause 
the  balloon  to  rise  and  proceed. 

The  apparatus  carried  by  the  balloon  is 
to  consist  of  the  usual  meteorological  instru- 
ments, recording  barometer,  thermometer, 
and  hygrometer,  etc.,  except  that  the  clock- 
work of  all  of  them  is  to  be  arranged  to 
operate  for  five  days.  In  addition  to  these 
there  is  to  be  carried  a  specially  designed 
photographic  apparatus.  This  camera  is 
made  somewhat  on  the  principle  of  a  cine- 
matograph in  that  it  contains  a  long  strip 
film,  but  the  photographs,  instead  of  being 
taken  at  very  close  intervals,  will  be  con- 
trolled by  clockwork,  an  exposure  being 
made  every  fifteen  minutes.  While  doubt- 
less many  of  the  exposures  will  be  worth- 
less, there  is  a  possibility  that  some  very  in- 
teresting pictures  may  be  made,  and  the 
result  of  this  portion  of  the  expedition  will 
be  awaited  with  much  interest. 

A  supply  of  food  and  water  is  to  be  pro- 
vided for  the  pigeons,  and  an  arrangement 
for  their  release  is  provided,  this  to  come 
into  action  when  the  balloon  itself  touches 
the  ground. 

The  specifications  contain  a  detailed  de- 
scription of  the  construction  of  the  YatlotL% 
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PRACTICAL  EXPERIENCE  WITH  THE  NERNST  LAN 


DXntATION,  COST,  AND  ILLUMINATING  EFFICIENCY  OF  THE  NEW  INCANDESOOr 
THE  EXPERIENCE  OF  USERS  AND  LIGHTING  COMPANIES. 

Discussion  of  the  Cincinnati  Convention, 


WHEN  the  invention  of  the  new  in- 
candescent lamp  by  Pro.  Nernst 
was  announced  there  were  some 
misgivings  as  to  the  practical  nature  of  the 
invention,  but  now  that  sufl&cient  time  has 
elapsed  to  enable  commercial  experience  to 
be  had  it  is  possible  to  speak  with  some 
confidence  as  to  its  performance.  There 
has  always  been  a  demand  for  some  form 
of  electric  lamp  which  should  have  an  illu- 
minating power  between  the  arc  and  the 
incandescent  filament.  This  demand  has 
been  more  or  less  imperfectly  met  by  the 
use  of  incandescent  lamps  in  clusters  or 
by  the  enclosed-arc  lamp,  but  neither  of 
these  has  proved  just  what  was  wanted. 

At  the  recent  convention  at  Cincinnati  a 
topical  discussion  was  held  upon  the  prac- 
tical experience  which  various  members  had 
had  with  the  Nernst  lamp,  and  from  the 
consensus  of  opinion  thus  obtained  it  ap- 
pears that  the  new  lamp  bids  fair  to  be- 
come most  useful  in  certain  fields. 

It  will  be  remembered  that  the  invention 
of  Professor  Nernst  consisted  in  the  appli- 
cation of  a  pencil  of  earthy  oxides  as  an 
incandescent  material.  The  glower,  as  it 
has  been  termed,  is  a  non-conductor  of 
electricity  when  cold,  but  when  heated  it 
permits  the  passage  of  the  current,  at  the 
same  time  opposing  sufficient  resistance 
to  become  heated  to  incandescence,  and  thus 
furnishing  a  brilliant  light.  Since  the 
glower  is  composed  of  non-combustible  ma- 
terials no  vacuum  bulb  is  required  to  pre- 
vent its  combustion,  and  the  glower  main- 
tains its  brilliancy  unimpaired  in  the  open 
atmosphere  so  long*  as  it  is  heated  by  the 
passage  of  the  current.  In  its  practical 
construction  the  lamp  has  demanded  much 
irtgenuity  so  far  as  provision  for  prelim- 
inary heating  and  regulation  were  con- 
cerned, but  these  points  having  been  met 
the  question  of  practical  behaviour  re- 
mained. 

"^rom  the  first  the  light  produced  by  the 
nst  glower  has  been  satisfactory,  re- 
.bling  somewhat  the  illumination  of  the 
bbach   incandescent  gas  mantle.     The 


real  practical  questions  were  I 
and  durability.  Although  the 
composed  of  non-combustible 
they  have  a  definite  working  1 
mately  become  disintegrated 
The  range  of  this  life  in  worl 
has  been   from    1,300  down  U 

Usually  the  lamp  is  used  w 
nating  current,  and  with  a  frei 
cycles  the  life  is  found  to  b 
hours,  which  is  quite  as  long  a 
pected  from  an  ordinary  incam 
in  a  vacuum  bulb.  With  a  fre 
cycles  the  life  is  about  400  he 
periments  now  being  carried  01 
are  expected  to  furnish  furtl 
tion  on  this  point. 

At  the  Cincinnati  conventi 
were  expressed  by  the  represei 
number  of  lighting  companies, 
the  greater  number  of  these 
gether  favorable.  So  far  as  t 
attention  are  concerned,  the 
work  closely  approximates  tl 
for  the  arc  lamp,  except  that 
have  to  be  done  so  often.  Ever 
glower  is  put  in  the  lamp  be 
tically  a  new  one,  with  a  mj 
ciency. 

The  actual  efficiency  of  the  la 
cult  matter  for  determination, 
respect  it  is  not  greatly  diflfere 
other  lamp.  Until  the  questioi 
mechanical  equivalent  of  light  ij 
the  mechanical  efficiency  of  a  la 
main  an  indefinite  quantity,  j 
time  it  has  long  been  realized  1 
ciency  of  the  arc  lamp  is  much 
that  of  the  incandescent  filamei 
an  intermediate  degree  of  brillia 
is  often  required,  neither  form 
met  the  demand  for  light  with 
consumption  of  current. 

Experience  has  shown,  howc 
comparison  with  the  standar 
power  incandescent  lamps,  ac 
degree  of  illumination  is  obtai 
of  the  Nernst  lamp  with  a  ccm 
about  i^  .watts  per  candle.  ^^ 
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BRIDGES. 

Masonry  and  Steel  Arches  on  the  Chi- 
cago, Milwaukee  &  St  Paul.  Describes 
mteresting  bridge,  and  construction  work 
CO  this  line,  including  a  masonry  bridge, 
360-ft.  in  length  and  a  207-ft.  3-hinged 
hyperbolic  arch.  900  w.  Ry  Age — Aug.  8, 
190a.  No.  49943. 
Cfdrert. 

Design  of  a  Concrete- Steel  Arch  Cul- 
Tert.  Daniel  B.  Luten.  On  the  treat- 
ment of  this  material,  and  discussion  of 
principles  of  construction.  111.  2500  w. 
K  R  Gaz — ^Aiig.  I,  1902.    No.  49762. 


Foot -Bridge. 

Suspension  Foot-B  ridge,  Easton,  Pa. 
John  McNeal,  Jr.  Brief  illustrated  de- 
scription. 700  w.  Eng  Rec — Aug.  9, 
1902.    No.  49962. 

Girder  Supports. 

Roller  Bearings  (Ueber  Walzungslager) . 
Dr.  Julius  Mandl.  An  analytical  discus- 
sion of  the  action  of  roller  bearings  under 
heavy  pressure  as  in  supporting  the  ends 
of  bridge  trusses.  3000  w.  Oesterr  Woch- 
enschr  f  d  OeflFent  Baudienst — July  19, 
1902.    No.  50146  B. 

MeUn  Arch. 


Boulder    Faced    MeUn 
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National  Park,  Washington,  D.  C  W.  J. 
Douglas.  Illustrated  description  of  a 
bridge  of  reinforced  concrete  construc- 
tion. Specifications  for  the  facing  are 
given.  1000  w.  Eng  News — Aug.  14, 
1002.    No.  4998  i 

Metal  Arches. 

The  Computations  for  Flat  Metallic 
Arches  (Calcul  des  Arcs  Metalliques 
Surbaisses).  L.  de  Boulougne  &  M.  Be- 
daux.  Deriving  formulas  for  arches  in 
which  the  rise  is  small  compared  with  the 
span,  including  various  conditions  of  load- 
ing and  forms  of  construction.  12000  w. 
I  plate.  Ann  des  Fonts  et  Chaussees — 
I  Trimestre,  1902.    No.  50130  E+F. 

New  York. 

Progress  on  the  New  East  River  Bridge 
at  New  York  City.  Report  of  the  Com- 
missioner of  Bridges,  for  the  six  months 
ending  June  30,  1902.  1400  w.  Eng 
News— Aug.  21,1902.    No.  50064. 

Plate-Girder. 

A  Solid-Floor  Single-Track  Plate- 
Girder  Bridge.  Brief  description  of 
bridge  on  the  Lake  Erie  &  Western  R.  R. 
800  w.  Eng  Rec— Aug.  16,  1902.  No. 
50018. 

Pontoon. 

Pontoon  Foot  Bridge  Over  the  Chicago 
River.  Illustrated  description  of  a  tem- 
porary bridge  for  the  convenience  of  the 
people  while  a  new  bridge  is  being  built. 
500  w.  Eng.  News — Aug.  21,  1902.  No. 
50065. 

Swing  Bridge. 

A  Sydnev  Bridge.  Briefly  describes  the 
Pyrmont  Bridge  at  Sydney,  N.  S.  W., 
and  its  construction.  The  motive  power 
is  electricity.  Bv  simply  pressing  a  but- 
ton the  bridge,  weighing  8oo-tons,  can  be 
opened  or  closed  in  44  seconds.  800  w. 
Elec  Rev,  N.  Y — Aug.  23,  1902.  No. 
50054. 

Viaducts. 

Erection  of  the  Uganda  Railway  Via- 
ducts. Describes  the  erection  of  the 
superstructure  by  an  overhead  steel  tower 
traveler  with  two  70-ft.  booms  which 
overhung  the  completed  structure  far 
enough  to  assemble  a  tower  and  two  spans 
in  advance.  1200  w.  Eng  Rec — Aug.  2, 
1902.    No.  49859- 

CANALS,  RIVERS  AND  HARBORS. 

Canal  Traction. 

Mechanical  Traction  on  the  Nivernais 
Canal  (Canal  du  Nivernais — Touage 
M^canique).  M.  Mazoyer.  Illustrating 
'  chain  towing  barges  used  on  the  Niver- 
i  Canal  connecting  the  Seine  and  the 
re.  3500  w.  I  plate.  Ann  des  Fonts 
Chauss6es —  i  Trimestre,  1902.  No. 
33  E+F. 


See  Electrical  Engineering, 
plications. 
Docks. 

Dock  Construction  in  and  A 
falo.  S.  M.  Kielland.  Bridi; 
excursion  docks,  lumber  dodci 
rails,  stone  and  heavy  materials 
and  retaining  docks.  3300  w. 
of  Engng  Soc's — ^June,  1902.    J 

Floating  Docks. 

The  Great  Floating  Docks,  c 
and  Algiers,  La.  Robert  C.  Fy 
tions,  descriptions  and  compa 
w.    Sci  Am — Aug.  9,  1902.    K 

Floods. 

A  Study  of  the  Southern  Ri 
of  May  and  June,  1901.    An  abs 
report  of  E.  W.  Myers  to  the 
Survey.    4400   w.    Eng    New; 
1902.    No.  49892. 

Locks. 

Submarine  Concrete  Founc 
the  Locks  at  Nussdorf  (I 
unterWasser  bei  der  Schleusei 
Nussdorf).  F.  Grohmann. 
account  of  the  important  found 
of  the  lock  chambers  of  the  Da 
at  Nussdorf.  Serial,  Part  ] 
Zeitschr  d  Oesterr  Ing  u  A 
July  25,  1902.    No.  50144  B. 

London. 

The  Port  of  London  and  tl 
Reviews  the  report  of  the  ( 
appointed  by  the  Board  of  T: 
quire  into  the  condition  of  thi 
its  navigable  disadvantages,  an 
the  subject  generally.  3000 
Lond — Aug.  8,  1902.  Serial, 
No.   50030  A. 

Manila  Harbor. 

The  U.  S.  Government  Harbc 
ments  and  Naval  Coal  Storag 
Manila.  An  illustrated  descrip 
tensive  work  to  aggregate  some 
representing  the  best  modem  pr 
w.  Eng  News — Aug.  7,  1902. 

Mississippi. 

Growth  of  the  Mississippi  D< 
ren  Upham.  Information  of  1 
and  changes  of  the  delta. and 
this  river.  3500  w.  Am  ( 
1902.    No.  49973  D. 

Piers. 

The  Tyne  North  Pier  Recc 
View  and  description  of  the 
methods  of  construction.  1500  \ 
Aug.  I,  1902.    No.  49921  A. 

Rhine. 

The  Regulation  of  the  Rhii 
the   Voranberg    and    Switzer 
Rheinregulierung     zwischen 
and  Schweiz).    With  a  profile  s 
slopes  and  the  various  stages  c 
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low  water.  1500  w.  i  plate.  Oesterr 
Wochenschr  f  d  Oeffent  Baudienst— July 
19,  1902.    No.  50147  B. 

SxTer  ResnUtion. 

River  Regulation  in  Upper  Austria. 
(Die  Flussregtilierungs-  und  Wildbach- 
verbauungs- Action  in  Oberoesterreich). 
With  map  showing  present  and  proposed 
works,  and  with  data  as  to  cost  of  the 
works.  1200  w.  Oesterr  Wochenschr 
f  d  Oeffent  Baudienst — July  26  1902.  No. 
50149  B. 

St.  Lawrence. 

Improving  St.  Lawrence  River  Route. 
Outlines  the  proposed  improvements  to 
facilitate  navigation,  better  lighting, 
dredging,  etc.  1600  w.  Marine  Rev — Aug. 
21,  1902.    No.  50210. 

Seiae. 

The  Navigable  Seine  (La  Seine  Mari- 
time). L.  Sekutowicz.  An  exhaustive  dis- 
cussion of  the  river  Seine  as  a  navigable 
stream  from  the  sea.  with  especial  refer- 
ence to  the  port  of  Rouen.  Four  articles. 
I  plate.  lopoo  w.  Genie  Civil — July  19, 
26,  Aug.  2,  9,  1902.    No.  50100  each  D. 

Stream  Flow. 

The  Form  of  a  Course  of  Water  with  a 
Shifting  Bed  (Forme  des  Cours  d'Eau 
a  Fond  Mobile).  G.  Poisson.  An  analy- 
tical studv  of  the  flow  of  water  in  streams, 
taking  into  account  the  variations  in  the 
form  of  cross  section  due  to  the  shifting 
of  the  bed.  12000  w.  2  plates.  Ann  des 
Fonts  et  Chaussees — i  Trimestre,  1902. 
No.   50128  E-f-F. 

CONSTRUCTION. 

Cellar  Bracing. 

Cellar  Bracing  in  the  New  York  Stock 
Exchange.  This  building  is  remarkable 
for  the  character  and  depth  of  the  founda- 
tions. Some  of  the  features  of  special 
construction  used  in  providing  bracing  to 
resist  hydraulic  pressure  below  the  gn"ound- 
water  line  are  described  in  this  article. 
111.  3500  w.  Eng  Rec — Aug.  16,  1902. 
No.  50019. 

Cofferdam. 

Repairing  a  Leaky  Cofferdam.  Briefly 
describes  method  used  at  Massena,  N.  Y. 
600  w.  Eng  Rec — Aug.  23,  1902.  No. 
50224. 

Column  Bearing. 

Computations  for  a  Ball  Joint  (Bci- 
trag  zur  Berechnung  cines  Kugelgelenks). 
yi,  Marcus.  \  mathematical  discussion  of 
ihe  stresses  in  the  end  of  a  column  pro- 
vided with  a  spherical  bearing.  800  w. 
Schweizerische  Bauzeitung— Aug.  9,  1902. 
No.  50123  B. 

Dana. 

The  Assuan  Dam  and  Reservoir  on  the 
Ri%-er  Nile.    Carcnce  T.  Johnston.  Brief 


illustrated  description,  with  informatioti 
relating  to  the  operation,  cost,  etc.  220c 
w.  Eng  News — Aug.  14,  1902.  No.  49- 
987. 

The  New  Croton  Dam.  An  illustrated 
article  describing  work  of  interest,  made 
necessary  by  the  change  of  design,  and 
the  methods  of  construction.  2800  w. 
Eng  Rec— Aug.  16,  1902.  No.  50014. 

The  Solidification  of  Earth  Dams  (Lc 
Corroyage  des  Digues  en  Terre).  M.  Gal- 
liot. Describing  improved  forms  of  roll- 
ers driven  by  steam,  by  electricity  and  by 
petrol,  for  the  solidification  of  dams  con- 
structed of  earth.  3500  w.  i  plate.  Ann 
des  Fonts  et  Chaussees — i  Trimestre,  1902. 
No.  50132  E-f  F. 

Embankments. 

A  Novel  Method  of  Constructing  High 
Embankments.  Illustration  with  brief 
description  of  a  temporary  susi)ension 
bridge  used  in  constructing  a  high  em- 
bankment near  Freiburg,  Switzerland. 
350  w.  Eng  News — Aug.  21.  1002.  No. 
50063. 

Piers. 

See  Civil  Engineering,  Harbors. 

Simplon  Tunnel. 

Observations  on  the  Alignment  of  the 
Simplon  Tunnel  (Ueber  einige  Wahr- 
nehmungen  bie  den  Richtungskontrollen 
am  Simplontunnel.)  M.  Rosenmund. 
A  discussion  of  the  operative  difficulties 
encountered  in  the  establishment  of  the 
line  of  the  Simplon  tunnel.  3000  w. 
Schweizerische  Bauzeitung — Aug.  2.  1902. 
No.  50125  B. 

The  Work  on  the  Simplon  Tunnel  (Die 
Bauarbeiten  am  Simplon  Tunnel ).  H. 
Pflug.  A  general  account  of  the  work  on 
the  Simplon  tunnel  with  a  comparison 
with  the  previous  tunnels  through  the  Alps. 
5000  w.  Glasers  Annalen — Julv  15.  1902. 
No.  501 18  .D. 

Tall  Building. 

The  Flat  Iron  Building,  New  York.  Il- 
lustrations with  brief  description  of  this 
conspicuous  New  York  office  building. 
800  w.  Ir  Age — Aug.  21,  1902.  No.  50- 
045- 

MATERIALS. 

Cement. 

The  Chemical  Analysis  of  Portland  Ce- 
ment ;  Its  Possibilities  and  Its  Limitations. 
Richard  K.  Meads.  Read  before  the  Am. 
Soc.  of  the  International  Assn.  for  Testing 
Materials.  2400  w.  Eng  Rec — Aug.  9, 
1902.     No.  49963. 

Compresaion. 

The  Elastic  Deformation  of  Member^ 
Subjected  to  Horizontal  Compression 
(Deformation  Elastique  dans  les  Pieces 
Comprimees  Horizontales).  E.  Lebert. 
Discussing  analytically  the  stresses  in  the 
members    of    the    proposed    transporting 
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bridge  across  the  Loire  at  Nantes.  loooo 
w.  Annales  des  Fonts  et  Chauss^s — i 
Trimcstre,  1902.    No.  S0129  E+F. 

Mortar. 

Tests  of  Special  Properties  of  Mortar. 
Brief  report  of  the  results  of  extensive  ex- 
periments made  to  determine  the  permea- 
bility and  strength  of  mortars  made  of  the 
natural  and  Portland  cement  mixed  with 
varying  proportions  of  coarse  and  fine 
sands.  700  w.  Eng  Rec — Aug.  16,  1902. 
No.  50017. 

Reinforced  Concrete. 

Concrete  and  Melan  Arches.  L.  K. 
Sherman.  From  a  paper  before  the  Illinois 
Soc.  of  Engrs.  Concerning  the  compu- 
tation of  arches.  2000  w.  Munic  Engng — 
Aug,  1902.    No.  49822  C. 

The  Permissible  Stresses  in  Reinforced 
Concrete  Construction  (Ueber  die  Zu- 
lassige  Beanspruchung  der  Baustoffe  in 
Cement  -  Eisenconstructionen).  J.  E. 
Brik.  An  examination  of  the  manner  in 
which  the  elastic  limit  of  the  material  is 
leached  in  the  various  portions  of  a  struc- 
ture. 5000  w.  Oesterr  Wochenschr  f  d 
OeflFent  Baudienst — ^July  26,  1902.  No. 
50148  B. 

Concrete-Steel.  Condensed  from  a 
paper  by  Prof.  Brik  in  the  Oesterr-Woch- 
enschr  f  d  Oeffent  Baudienst.  Gives  re- 
sults of  experimental  investigations  of 
this  material  by  others,  and  methods  of 
computation  of  stresses.  4200  w.  Eng 
Rec— Aug.  23,  1902.    No.  50225. 

Experiments  with  Reinforced  Concrete 
(Experiences  sur  le  Ciment  Arm^).  M. 
Breuille.  Giving  data  and  results  of  tests 
showing  especially  the  nature  and  extent 
of  the  adherence  of  the  metal  to  the  con- 
crete. 3500  w.  Ann  des  Ponts  et  Chaus- 
s^es— I  Trimestre,  1902.  No.  50131 
E+F. 

Reinforced  Concrete  Construction. 
George  Hill.  An  illustrated  description 
of  American  methods  of  using  this  mater- 
ial, discussine  its  advantages  and  appli- 
cations and  also  its  economy.  3300  w. 
Arch  Rec— Sept,  1902.    No.  50047  C. 

Test  of  a  Concrete  Slab  Reinforced  with 
Expanded  Metal.  O.  W.  Connet.  De- 
scribes method  of  testing  a  six-inch  slab, 
and  gives  results.  111.  600  w.  Eng 
Rec— Aug.  2,  1902.    No.  49860. 

See  Civil  Engineering,  Bridges. 
Timber  Presenring. 

The  Present  Condition  of  Timber  Pre- 
serving in  the  United  States.  Reviews  the 
art,  giving  a  list  of  the  plants  now  run- 
ning, their  situation  and  capacity  and  the 
processes  used.  1800  w.  R  R  Gaz— 
Aug.  8,  1902.  No.  49966. 
"mUte. 

Uralite.    A  material  that  is  claimed  to 

s  made  of  mineral  substances  only ;  to  be 
re-proof  and  practically  water-proof;  to 


be  a  .non-conductor  of  heat, 
electricity,  not  affected  by  h 
water,  by  atmospheric  infiuenoi 
gases  as  will  destroy  galvanli 
described,  and  some  of  its  1 
2300  w.  Engr,  Lond — Aug.  ij 
50088  A. 

Uralite.  Editorial  on  this  n 
the  fire-proof  tests  carried  < 
British  Fire  Prevention  Comn 
scribes  the  manufacture  of  tl 
2800  w.  Engng— Aug.  15,  190 
096  A. 

MEASUREHENT. 

Boundary  Survey. 

The  Arid  District  Betwee 
Grande  and  the  Pacific,  Trave 
Engineers  of  the  Mexican  Boui 
mission  in  1892-94.  Prof.  O 
Carter.  A  review  and  discus 
report  of  the  Mexican  Boun 
mission.  7500  w.  Pro  Engr 
Phila— July,  1902.    No.  49722 

Surveying. 

Fergusson's  System  of  Survc 
C.  Fergusson.  Describes  anc 
the  use  of  Fergusson's  surv< 
and  percentage  unit  of  anguh 
ment.  2800  w.  Engng— July  2 
49796  A. 

Weight  Computations. 

The  Weight  of  Girders.  H. 
Gives  diagrams  for  determining 
of  steel  trusses  and  plate  girde 
planation  of  their  use.  600  w 
July  25,  1902.    No.  49794  A. 

HUNICIPAL. 
Fire  Appliances. 

"First  Aid"  Fire-Extinguisl 
ances.  Edward  George  Rivers 
the  best  appliances  known  for 
tinguishing  fire,  and  remarks 

g>rtance  of  their  extended  u 
ngng— July  25,  1902.    No.  49 

Fire-Escape. 

The  Schapler  Fire-Escape.  I 
with  brief  description  of  a  tel 
ladder  built  of  metal  and  in  us 
fort,  Germany.  1200  w.  Er 
July  25,  1902.    No.  49787  A. 

Garbage. 

The  Garbage  Disposal  Prob 
ton  and  Elsewhere.     Editoria 
of  sanitary  garbage  disposal. 
News— Aug.  7,  1902.    No.  498 

Pavements. 

Tar  Macadam.  George  H.  ' 
tracts  from  a  paper  presented 
land  Munic.  Officers  Assn. 
concerning  this  pavement,  cl 
its  greater  first  cost  is  more  tb 
its  greater  durability.  1200 il^. 
Aug.  9,  1902.    No.  49964* 
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Vitrified  Bnck  Pavements.  William 
Pierson  Judson.  Describes  the  character- 
istics and  construction  of  these  pavements 
and  their  increasing  use  in  the  United 
States.  2O0O  w.  Munic  Jour  &  Engr — 
Aug.,  1902.  No.  49743  C. 
Sewage. 

The  Present  Status  of  the  Sewage  Prob- 
lem in  England.  Prof.  Leonard  P.  Kin- 
nicutt.  Discusses  septic  tanks,  contact 
beds,  and  intermittent  continuous  filtration 
methods  in  their  relation  to  the  bacterial 
treatment  of  sewage.  Discussion  and  illus- 
trations. 12800  w.  Jour  Assn  of  Engng 
Sees — June,  1902.  No.  49716.  C. 
Sewage  Filter. 

The  Stoddart  Continuous  Sewage  Filter. 
Describes  a  continuous  filter  which,  it  is 
claimed,  may  be  worked  at  unusual  high 
rates,  with  no  devices  for  artificial  aera- 
tion. Gives  results  of  experience.  111. 
^800  w.  Eng  Rcc — Aug.  23,  1902.  No. 
50223. 
Sewers. 

Some  Details  of  Sewer  Construction. 
Extracts  from  a  paper  by  J.  C.  Mcem,  read 
before  the  Brooklyn  Engrs'  Club,  giving 
valuable  illustrated  descriptions  of  details 
of  sewer  construction.  2000  w.  Munic 
Engng — .\ug.,  1902.    No.  49821  C. 

WATER  SUPPLY. 
Aqueducts. 

The  Loss  of  Capacity  of  the  Vyrnwy 
Aqueduct.  Liverpool,  Egland.  Describes 
the  investigations  which  led  to  the  discov- 
er>-  of  a  troublesome  growth,  and  dis- 
cusses means  of  overcoming  the  difficulty. 
2000  w.  Eng  Rec — Aug.  2,  1902.  No. 
49858- 

CalcutU. 

The  Dual  Water  Supply  of  Calcutta. 
Describes  the  two  distinct  systems  of  wa- 
terworks made  necessary  by  local  condi- 
tions. 3000  w.  Eng  Rec — Aug.  9,  1902. 
No.  49960. 

Electrolysis. 

Sec  Street  and  Electric  Railways,  Stray 
Currents. 

FiltratioiL 

Modem  Filtration.  Robert  E.  Milligan. 
An  explanation  of  the  requirements  of 
modern  plants  and  the  processes  used.  111. 
1800  w.  Munic  Engng — Aug.,  1902.  No.  48- 
820  C. 

The  Slow  Sand  Filters  of  the  Water- 
Works  of  Hudson,  N.  Y.  H.  K,  Bishop. 
An  illustrated  account  of  these  filter  beds 
and  their  operation.  They  were  con- 
structed in  187^-5,  2^<i  1888  respectively. 
1 100  w.  Eng  News— Aug.  14,  1902.  No. 
49989. 

Pipe  Coatingji. 

Coatings  for  Cast-Iron  Pipes.    Thomas 


H.  Wiggin.  Read  before  the  Boston  Soc 
of  Civ.  Engrs.  Gives  the  results  of  writ- 
er's experiments  in  connection  with  the 
Metropolitan  water-works.  3500  w.  Dom 
Engng — Aug.  25,  1902.  Serial,  ist  part 
No.  502 1 1  C. 

Pressure  Regulator. 

Note  on  Some  Experiments  with  a  New 
Form  of  Pressure  Regulator.  William 
Kendrick  Hatt.  Ilhistrates  and  describes 
apparatus  for  pipe  lines,  and  records  exper- 
iments made  at  Purdue  Univ.  1200  w. 
Jour  Fr  Inst — Aug.,  1902.    No.  49818  D. 

Pumping  Plants. 

Turbine  Pumping  Plants  at  Water- 
Works.  Abstracts  of  three  papers  pre- 
sented at  meeting  of  the  Brit.  Assn.  of 
W.  Wks.  Engrs.,  describing  different  tur- 
bine-driven plants  at  water-works.  2500  w. 
Jour  Gas  Lgt — Aug.  12,  1902.  No.  50051  A. 

Purification. 

St.  Louis  Water  Purification.  Minority 
report  of  the  commissioners.  The  plan  of 
Allen  Hazen.  3000  w.  Fire  &  Water — 
Aug.  16,  1902.     No.  50041. 

Rainfalls. 

Rainfalls.  Alfred  F.  Theard.  Facts 
concerning  the  local  rainfall  at  New  Or- 
leans are  given.  4200  w.  Jour  Assn  of 
Engng  Soc's — June,  1902.     No.  49717  C. 

Rates. 

The  Adjustment  of  Water  Rates.  A 
study  of  certain  features  of  a  report  by 
Chester  B.  Davis  to  the  San  Antonio,  Tex., 
Water-Works  Company,  which  closed  a 
controversy  which  had  lasted  eighteen 
months.  2000  w.  Eng  Rec — Aug.  9,  1902. 
No.  49961. 

River  Pollution. 

An  Important  Decision  Concerning 
River  Pollution  by  Sewage.  Condensed 
from  decision  of  Ohio  Supreme  Court, 
in  Balliett  vs.  City  of  Mansfield.  6400  w. 
Eng  Rec — Aug.  16,   1902.     No.  50020. 

Water-Fittings. 

Standardization  of  Water-Fittings.  R. 
S.  Lloyd.  Extracts  from  a  paper  and  dis- 
cussion at  the  annual  meeting  of  the  Brit. 
Assn.  of  W.  Wks.  Engrs.  Briefly  reviews 
development  and  present  practice,  and  dis- 
cusses the  advantages  of  standardization. 
4800  w.  Jour  Gas  Lgt— Aug.  5,  1902.  No. 
49979  A. 

Water  Rights. 

Tlie  Relative  Rights  of  Power  Plant 
Owners  and  Cities  to  River  Water.  An 
opinion  of  the  Ohio  Supreme  Court  3300 
w.    Eng  Rec— Aug.  9,  1902.    No.  49965. 

WeUs. 

The  Water  Supply  of  the  Michigan 
Asylum  for  the  Insane  at  Kalamazoo. 
George  S.  Pierson.     A  statement  of  the 
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conditions,  with  illustrated  description  of 
the  new  well,  which  is  connected  by  a 


siphon  with  the  old  well.  JO 
Rec— Aug.  i6,  1902.    No.  5001 
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COMMUNICATION. 


Engineering,    Measure- 


Cable  Testing. 
See    Electrical 
ment. 
Coherers. 

The  Inherent  Nature  of  Coherers.  Ed- 
ward P.  Thompson.  Gives  experimental 
evidence  to  prove  that  sparks  start  a  co- 
herer into  action.  2000  w.  Elec  Rev,  N 
Y— Aug.  2,  1902.    No.  49831. 

Rates. 

Telephone  Rates  from  an  Engineer's 
View  Point.  Franz  J.  Dommerque.  Re- 
views the  present  method  of  charging  for 
telephone  service,  outlining  a  scheme  for 
charging,  the  kinds  of  rates,  and  the 
amount  to  be  charged.  2800  w.  Trans  Am 
Inst  of  Elec  Engrs — April,  1902.  No. 
49809  D. 
Inductive  Resistance. 

Improvement  in  Electric  Transmission 
by  Wires.  Charles  E.  Fritts.  An  illus- 
trated account  of  the  principles  involved 
in  a  method  of  suppressing  the  inductive 
resistances  which  are  encountered  in  tele- 
graph and  telephone  lines  and  cables.  3000 
w.  Elec  Wld  &  Engr — Aug.  2,  1902.  No. 
49854. 
Space  Telegraphy. 

Electrical  Resonance  and  Its  Relation  to 
Syntonic  Wireless  Telegraphy.  A.  Fred- 
erick Collins.  Explains  the  fundamental 
principles  underlying  wireless  telegraphy, 
upon  which  the  art  of  syntonic  methods 
is  based,  and  discusses  the  working  out 
of  these  laws  as  related  to  syntonic  wire- 
less telegraphy.  111.  1700  w.  Sci  Am — 
Aug.  23,  1902.  Serial,  ist  part.  No.  50- 
059.     • 

Hertzian  Waves  and  Wireless  Tele- 
graphy. A.  Frederick  Collins.  Gives  a 
summary  of  opinions  regarding  the  nature 
of  the  waves  employed,  the  writer  advocat- 
ing the  "rectilinear  propagation  of  free 
waves."  Also  editorial  notes.  4800  w.  Elec 
Wld  &  Engr— Aug.  2,  1902.  No.  49855. 

The  De  Forest  System  of  Wireless  Tel- 
egraphy. An  illustrated  historical  account 
of  this  system  which  is  in  operation  be- 
tween the  Batterv  and  Staten  Island,  N.  Y. 
1600  w.  Sci  Am— Aug.  16,  1902.  No.  49- 
996. 

The  Fessenden  Wireless  Telegraph  Pat- 
ents.    A.    Frederick   Collins.     An   illus- 
trated review  of  the  work  of  Prof.  Reg- 
inald A.  Fessenden  in  the  field  of  wire- 
telegraphy.     1800  w.     Elec  Wld  & 
J  —Aug.  23,  1902.    No.  50221. 

■^  J  Future  of  Wireless  Telegraphy.  P. 


T.  McGrath.  Gives  a  survey  < 
field  of  possible  operations, 
scientific,  mechanical  and  conq 
culties,  its  utilitarian  features,  i 
look.  4200  w.  N  Am  Rev- 
No.  49i3o4  D. 

The  New  Marconi  Wirelcsi 
Station  at  Cape  Breton.  An  ill 
scription  of  the  four  great  tow 
rying  the  vertical  wires,  to  1 
transmission  across  the  ocean. 
Am — Aug.  9,  1902.  No.  49876. 
Wireless  Telegraphy  in  Ik 
Emile  Guarini.  An  illustratec 
scribing  observations,  and  app; 
investigating  atmospheric  el© 
nomena.  2500  w.  Elec  Wld 
Aug.  2,  1902.    No.  49853. 

Wireless  Telegraphy.  Jn 
Gray.  Reviews  the  early  atten 
graphing  without  wires,  and 
of  modern  wireless  telegraph 
visit  of  Marconi  to  England  i 
scribing  various  methods. 
3200  w.  Pro  Engrs'  Club  of  I 
1902.    No.  49723  D. 

Telegraphy. 

Delay  and  Output.  C.  I: 
Gives  some  interesting  results 
by  Signor  Ettore  Rossi  bearin 
question.  800  w.  Elect'n,  Loi 
1902.    No.  49779  A. 

Telephone  Exchanges. 

Common  Battery  for  Small 
S.  P.  Grace.  Gives  calculatio 
periments  demonstrating  the 
and  economy  of  transmitting  st 
tery  over  the  toll  lines  to  sma 
changes,  and  still  be  able  to  ta 
toll  lines  at  the  same  time.  I 
Telephony — Aug.,  1902.  No.  4< 
The  New  Small  Branch  Ey 
the  Post-Office  Telephone  Set 
illustrated  detailed  description 
the  two  completed  exchanges, 
the  plan  the  Post-Office  propc 
low  in  other  small  branch  exchj 
neighborhood  of  London.  2500 
Lond— July  25,  1902.  Serial. 
No.  49778  A. 

Telephony. 

Telephony  in  Australia.  Int 
formation  from  a  government 
garding  the  status  of  telephoi 
proposals  for  the  reconstructic 
velopment  of  the  systems  of  th 
wealth.  1800  w.  Elec  Wld  &  I 
2,  1902.    No.  49852. 

The  Telephonic  Status  Que 
Vaughan  Abbott.  A  dtscussi 
present  situation,  briefly  reviewi 
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tory  and  considering  the  outlook.  4500 
w.  Trans  Am  Inst  of  Elec  Engrs— April, 
1902.    No.  49808  D. 

DISTRIBUTION. 
Cables. 

The  Utilization  of  Space  in  Cable 
Strands  (Ueber  die  Raumausnutzung  von 
Litzen).  Dr.  Paul  Holitscher.  A  discus- 
sion of  the  twisting  of  cable  strands  so  as 
to  secure  the  greatest  cross  section  in  a 
given  space.  2500  w.  Elektrotech  Zeitschr 
— ^July  31,  1902.    No.  50165  B. 

Underground  Cable  Laying.  A.  T. 
Stewart.  Illustrates  and  describes  various 
methods  in  use  in  electrical  distribution. 
3000  w.  Elec  Engr.  Lond — Aug.  i,  1902. 
No.  49918  A. 
Ciicnit  Breakers. 

High  Tension  Circuit-Safeguards.  Jo- 
seph Martin  Roman.  An  illustrated  re- 
view of  various  controlling  and  safety  ap- 
pliances. 5000  \v.  Elec  Wld  &  Engr — 
Aug.  16.  1902.  No.  50013. 
Earthing. 

Notes  re  Earthing.  H.  Faraday  Proc- 
tor. Read  at  the  I.  M.  E.  A.  Convention. 
A  consideration  of  intentional  and  acci- 
dental earths,  and  the  problems  arising 
from  them.  Aso  discussion.  4500  w. 
Elec  Times— July  31.  1902.  No.  49903  A. 
Sparking. 

Sparking  in  Switches.  A.  Russell.  Re- 
sume of  a  paper  communicated  to  the 
Journal  bv  the  Inst,  of  Elec  Engrs.,  giving 
results  of  experiments  made  to  find  a 
better  method  for  the  rating  of  switches. 
1500  w.  Elec  limes — July  31.  1902.  No. 
4990^  A. 
Two  and  Three  Wires. 

The  Relative  Advantages  of  Two  and 
Three  Wire  Distribution.  John  F.  C. 
Snell.  Read  before  the  Incor.  Munic.  Elec. 
As?n.  Compares  a  three-wire  system  with 
400- volts  across  the  outers,  and  a  two- wire 
system  200-voIts,  discussing  the  relative 
economies.  Discussion.  5800  w.  Elec 
Engr.  Lond — July  25,  1902.    No.  48776  A. 

ELECTRO-CHEMISTRY. 
Batteries. 

How  to  Make  a  Dry  Battery.     William 
A.  Del  Mar.     Instructions  for  making  dry 
cells   of  the   Burnley  type.     III.     500  w. 
Sci  Am  Sup — Aug.  2,  1902.    No.  49752. 
Electro-Refining. 

The  Financial  Basis  and  Design  of  Elec- 
troljrtic  Metal  Refineries.  Arnold  Philips. 
From  a  forthcoming  work  entitled  "The 
Electro-plating  and  Electro-refining  of 
Metals."  InK>rmation  aiming  to  aid  in 
the  designing  of  an  electrolytic  refinery 
open  a  sotmcT  financial  basis.  Considers 
the  establishment  of  an  electrolytic  copper 
refinery.  2000  w.  Elect'n,  Lond — Aug.  i, 
1902.    Serial,    ist  part.    No.  49920  A. 


Nitrogen. 

The  Fixation  of  Atmospheric  Nitrogen. 
Illustrated  article  regarding  the  producing 
artificially  nitrates  and  nitric  acid  on  a 
commercial  scale.  Also  editorial  comment. 
2000  w.  Elec  Wld  &  Engr— Aug.  2,  1902 
No.  49850. 

ELECTRO-PHYSICS. 

Alternating  Currents. 

Demagnetizing  Effects  of  Electromag- 
netically  Compensated  Alternating  Cur- 
rents. Zeno  E.  Crook.  Gives  methods  of 
studying  the  alternating  current  effect  on 
hysteresis.  111.  2500  w.  Am  Jour  of  Sci 
—Aug.,  1902.    No.  49806  D. 

Discharge. 

The  Mechanical  Phenomenon  of  the 
Disruptive  Discharge  (Sur  les  Phenome- 
nes  Mecaniques  de  la  Decharge  Disrup- 
tive.) J.  Semenov.  Examining  the  con- 
ditions of  the  transport  of  material  from 
one  pole  to  another.  1200  w.  Comptes 
Rendus — July  21,  1902.     No.  50173  D. 

Electromagnetism. 

The  Magnetic  Effect  of  Electric  Dis- 
placement. John  B.  Whitehead,  Jr.  De- 
scribes a  series  of  experiments  undertaken 
because  of  the  uncertainty  of  the  results 
of  all  effort  to  observe  the  magnetic  effect, 
and  the  fact  that  the  method  employed 
had  certain  advantages  over  those  used 
heretofore.  111.  6500  w.  Am  Jour  of  Sci 
— Aug.,  1902.  No.  49805  D. 
Geissler  Tubes. 

Geissler  Tube  and  Condenser  Effects. 
Alfred  G.  Dell.  Gives  causes  of  the  ef- 
fects observed  by  the  writer  in  experi- 
mental work.  1000  w.  Elec  Wld  &  Engr 
— Aug.  23,  1902.  No.  50220. 
Induced  Currents. 

The  Dissipation  of  Energy  by  Electric 
Currents  Induced  in  an  Iron  Cylinder 
When  Rotated  in  a  Magnetic  Field.  Er- 
nest Wilson.  Read  before  the  Royal  So- 
ciety. A  comparison  is  made  between  the 
results  of  experiment  and  theory.  111.  2000 
w.  Elec  Engr,  Lond — Aug.  15,  1902.  Se- 
rial. 1st  part.  No.  50082  A. 
Influence  Machine. 

A  Large  Influence  Machine.  H.  S.  Al- 
len. An  illustrated  description  of  a  large 
influence  electrical  machine,  of  the  Wims- 
hurst  type,  recently  presented  to  the  Royal 
Infirmary,  Glasgow.  1500  w.  Elec  Rev, 
Lond — Aug.  15,  1902.  No.  50085  A. 
Magnetism. 

The  Real  Nature  of  Electricity  and 
Magnetism.  Arthur  A.  Skeels.  Gives  re- 
sults and  conclusions  from  experimental 
investigations,  discussing  special  cases. 
j8oo  w.  Jour  Assn  of  Engng  Soc's — ^Junc, 
1902.    No.  49718  C. 
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Radiography. 

The  Gundelach-Dessauer  Rontgen  Tubes 
(Die  Gundelach-Dessauer'sche  Rontgen- 
rohre).  Ludwig  Henne..  Describing  an 
improved  form  of  vacuum  tube  in  which  a 
regulating  device  is  introduced.  1500  w. 
Elektrotech  Zeitschr— July  31,  1902.  No. 
50166  B. 

GENERATING  STATIONS. 

Alternator  Constniction. 

A  New  Frame  Construction  for  Alter- 
nators (Ueber  eine  Neue  Gehausekons- 
truktion  von  Wechselstrommaschinen).  H. 
Bohmlander.  Illustrating  a  built-up  ring 
of  structural  wrought  iron,  in  place  of  the 
usual  cast  frame.  1200  w.  Electrotech 
Zeitschr— Julv  24,  1902.    No.  50162  B. 

Bogota,  Columbia. 

A  Modem  South  American  Light  and 
Power  Plant.  Frank  C.  Perkins.  Brief 
illustrated  description  of  the  electric  plant 
at  Santa  Fe  de  Bogota,  which  is  8,300  feet 
above  the  sea  level,  and  interesting  be- 
cause of  the  difficulties  in  its  construc- 
tion and  its  general  arrangements.  2000 
w.    Elec,  N  Y— Aug.  20,  1902.    No.  50052. 

Commutation. 

Spar{cless  Commutation :  How  to  Obtain 
It.  F.  W.  Davies.  Deals  with  those  points 
in  ordinary  designing  by  attention  to 
which  it  is  possible  to  obtain  good  col- 
lection. 2000  w.  Elec.  Engr,  Lond — ^Aug. 
15,  1902.    No.  50084  A. 

Diisseldorf  Exposition. 

Heavy  Electrical  Machinery  at  the  Diis- 
seldorf Exposition  (Die  Starkstromtech- 
nik  auf  der  Ausstellung  in  Dusseldorf 
1902).  A.  Seyfferth.  A  general  descrip- 
tion of  the  powerful  generators  and  elec- 
trical machinery  at  Diisseldorf.  Serial. 
Part  I.  4000  w.  Elektrotech  Zeitschr— 
Aug.  14,  1902.    No.  50169  B. 

Dynamo-Driving. 

Belt-Drives  for  Dynamos.  W.  H. 
Wakeman.  On  the  location  of  belts,  illus- 
trating defective  arrangements  and  show- 
ing wherein  improvements  could  be  made. 
1900  w.  Engr,  U  S  A— Aug.  15,  1902.  No. 
50003. 

Gas  Driving. 

The  Romanshom  Gas  Engine  Driven 
Central  Power  Station.  Frank  C.  Per- 
kins. An  illustrated  descrmtion  of  a 
Swiss  installation,  iioo  w.  Elec  Rev,  N 
Y— Aug.  9,  1902.    No.  49951- 

High  Pressure. 

Modem  High  Pressure  Installations  in 
American  Cities  (Modeme  Hochspan- 
nungsanlagen  in  Ainerikanischen  Gross- 
ftadten).  w.  Blanck.  Describing  various 
S[eneratinf  plants  and  transfonmn^  sta- 
tions, mamiy  in  the  business  distnct  of 
Chicajgo.  Two  articles,  7500  w.  Elektro- 
tedmische  Zeitschr— Jidy  31,  Aug.  7,  1902. 
No.  50163.  each  B. 


Hydro-Electric  Plant 

Missouri  River  Power  Conq 
Volt  Transmission  Plant.  A, 
An  illustrated  account  of  in 
added  to  the  Canon  Fer^  ill 
the  new  sub-station  at  fiotti 
Elec  Wld  &  Engr— Aug.  9,  igi 
954. 

The  Largest  Electrical  Tnm 
Water  Power  in  Massachusett! 
Adams.  An  illustrated  descri] 
plant  at  Red  Bridge  on  the  Qu 
which  is  utilized  by  the  Ludloi 
turing  Co.,  four  and  one-half  n 
1700  w.  Elec  Wld  &  Engr— A 
No.  5001 1. 

Two  Recent  Water-Power  P 
Arve  River,  France.  From 
Civil.  Describes  two  plants  1 
veloped  to  furnish  power  for 
railway  running  from  Fayet  to 
1400  w.  Eng  Rec — Aug.  16,  19 
016. 
Isolated  Plant 

An  Interesting  Residential  El 
and  Power  Plant.  Illustrated 
of  a  fine  private  plant  at  Fish 
N.  Y.  2500  w.  Am  Elect'n— 
No.  49885. 
Ludwigshafen. 

The  Municipal  Electric  Pla 
wigshafen  on  Rhine  (Stadtis 
tricitatswerk  Ludwigshafen  a. 
dolf  Gassner,  With  plans  of 
ings  and  general  description  o 
plant.  2000  w.  Elektrotech 
July  24,  1902.  No.  50159  B. 
Newcastle-On-Tyne. 

Newcastle  and  District  Ele< 
ing  Co.'s  Power  Stations.  W. 
Illustrates  and  describes  the  F 
and  Close  power  stations  and 
ment  8  plates.  4000  w.  In 
Engrs— July  29,  1902.    No.  49I 

The  Electric- Supply  Power 
Neptune  Bank,  Newcastle-Upo 
B.  Woodhouse.  An  illustrated 
of  the  first  station  to  supply  elc 
in  bulk  in  England,  and  also  c 
ment.  2800  w.  Inst  of  Me< 
July  29,  1902.  N6.  49895  D. 
Power  Factor. 

See    Electrical    Engineering 
ment. 
Power  Plants. 

See  Mechanical  Engineering, 
gineering. 
Rating. 

See    Electrical    Engineering; 
ment 
SecosfltmctioiL 

Reconstructed  Central  Statio 
Stations.  Illustrated  detailed 
of  the  plant  of  the  New  YotI 
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Electric  Light  &  Power  Company.     3600 
w.    Am  Elect'n — Aug.,  1902.    No.  49882. 

A  Simple  System  for  Armature  Wind- 
ings (Eine  Sehr  Einfache  Darstellung 
Fortlaufender  Gcschlossener  Wickelun- 
gen).  W.  Kubler.  Giving  a  series  of  nu- 
merical tables  for  use  with  different  kinds 
of  windings.  1200  w.  Elektrotech  Zeit- 
schr — July  17,  1902.     No.  50158  B. 

LIGHTING. 
Arcs. 

The  Flaming  Arc  Light  (Ucbcr  Flam- 
menbogenlicht ) .  W.  Wedding.  With 
tables  of  photometric  data  for  various 
lengths  of  arcs,  and  for  specially  prepared 
carbons.  4500  w.  Elektrotech  Zeitschr — 
Aug.  7.  1902.     No.  50168  B. 

Electroliers. 

Electric  Lights  for  Proposed  Isles  of 
Safety  in  New  York  City.  Illustrates  the 
first  and  third  prize  designs  of  the  Mu- 
nicipal Art  Society  of  New  York,  with 
critical  comment.  400  w.  Eng  News — 
Aug.  7.  1002.     No.  49888. 

ninmination. 

Light  and  Methods  of  Illnniination.  Dis- 
cussion. 7800  w.  Trans  Am  Inst  of  Elec 
Eners — April.   190J.     No.  4(^13  D. 

Lamps. 

Edison's  Tungstate  of  Calcium  Lamp. 
William  J.  Hammer.  Especially  discusses 
investigations  made  of  the  properties  of 
radium.  3400  w.  Trans  Am  Inst  of  Elec 
Engrs — April.  1902.     No.  49814  D. 

Performance  of  Present  220- Volt 
Lamps.  F.  \v.  C.  Bailey.  Read  at  the 
Nat.  Elec.  Lgt.  Assn.  meeting.  An  ac- 
count of  an  interesting  test  made,  the 
methods  and  results.  Diagrams.  5000  w. 
Cent.  Station — Aug.,  1902.     No.  49930. 

PlTmonth,  Mass. 

Electric  Light  in  the  Home  of  the  Pil- 
grims. Alton  D.  Adams.  A  small  system 
which  carries  an  important  motor  load  is 
described.  1000  w.  Elec  Rev,  N  Y — 
Aug.   16,   1902.     No.  49982. 

MEASUREMENT. 
Altenuting  Currents. 

An  Instrument  for  the  Determination  of 
Alternate-Current  Curves.  Rudolf  Gold- 
schmidt.  Translated  from  the  Elcktro- 
Uchnische  Zeitschrift.  Illustrated  descrip- 
tion of  a  simple  instrument,  explaining  the 
principle  upon  which  it  is  based.  600  w. 
Hec  EnfiT.  Lond— July  25,  1902.  No.  49- 
774  A. 
Cable  TettinK. 

The  Capabilities  of  the  Milammeter  and 
the  Galvanometer  in  General  and  Subma- 
rine Cable  Testing.  C  W.  Schaefer.  De- 
scribes the  adaptability  of  the  direct-read- 
ing milanuneter  to  measurements  of  bat- 


teries, resistances,  etc.,  and  to  the  prac- 
tical solution  of  many  problems.  2200  w. 
Elect'n,  Lond— Aug.  15,  1902.  Serial,  ist 
part.    No.  50080  A. 

Djmamo  Tests. 

The  Arc  Works,  Chelmsford.  An  ac- 
count of  a  visit  to  these  works  to  witness 
a  Hopkinson  test  of  two  large  d3mamos, 
having  an  outnut  of  800  kw.  Ill;  2000  w. 
Elec  Engr,  Lond — Aug.  i,  1902.  No.  49- 
917  A. 

Meters. 

Electricity  Supply  Meter  Tests.  J.  E. 
Dawson.  Describes  methods  of  testing 
meters  for  accuracy  of  registration.  looo 
w.  Elec  Rev,  Lond— July  25,  1902.  No. 
49777  A. 

Motor  Testing. 

A  Precise  Brake  Method  for  the  Deter- 
mination of  the  Efficiency  of  Motors  (Eine 
Genaue  Bremsmethode  zur  Bestimmung 
des  Wirkungsgrades  von  Elektromotoren). 
Paul  Jobst.  illustrating  a  convenient  ar- 
rangement of  electric  brake,  speed  indica- 
tors, and  volt  and  ammeters  for  motor 
testing.  1800  w.  Elektrotech  Zeitschr — 
July  17.  1902.     No.  50157  B. 

Notes  on  the  Testing  of  Tramway  Mo- 
tors, and  an  Investigation  into  Their  Char- 
acteristic Properties.  Michael  B.  Field. 
Read  before  the  Glasgow  Local  Sec.  of  the 
Inst,  of  Elec.  Engrs.  Shows  how  such  mo- 
tors may  be  tested  quickly  and  all  their 
characteristic  properties  ascertained.  3400 
w.  Elec  Engr.  Lond — Aug.  15,  1902.  Se- 
rial.    1st  part.     No.  50081  A. 

Power  Factor. 

Direct-Measurement  of  Wattless  Power 
Budd  Frankcnfield.  Explains  a  method  de- 
vised by  the  writer  for  reading  wattless 
power  directly  in  a  balanced  three-phase 
circuit.  Also  editorial.  2500  w.  Elec. 
Wld  &  Engr — Aug.  16,  1902.    No.  50012. 

Rating. 

The  Rating  of  Motors  and  Generators. 
Dr.  M.  G.  Rasch.  Read  before  the  In- 
ternational Tramways  Union,  at  Islington. 
A  discussion  of  the  basis  that  should  be 
adopted  in  estimating  the  power.  4500  w. 
Elect'n,  Lond — Aug.  8,  1902.  No.  50028  A. 

Resistance. 

On  the  electrical  Resistance  of  Glass, 
Quartz,  Mica,  Ebonite  and  Gutta-percha. 
Ogden  N.  Rood.  Gives  measurements  of 
the  external  and  internal  resistances  of 
certain  insulating  substances,  describing 
the  mode  of  experimenting.  1500  w.  Am 
Jour  of  Sci— Aug.,  1902.    No.  49807  D. 

Zero  Method. 

Zero  Method  for  Magnetic  Measure- 
ment (Nullmethode  fur  Magnetisclfc  Mes- 
sungen).  A.  Roth.  Referring  to  the 
method  of  Goldschmidt,  and  describing 
a  simple  method  of  approximate  accuracy. 
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1800   w.     Elektrotcch   Zcitschr— July   24, 
1902.    No.  50161  B. 

POWES  APPLICATIONS. 

Canal  Traction. 

Results  with  Electric  Canal  Towage  in 
Belgium.  Illustrates  and  describes  an  in- 
stallation on  a  canal  between  Brussels  and 
Charleroi.  1000  w.  Elec  Wld  &  Engr— 
Aug.  2,  1902.     No.  49851- 

Car  Hoist. 

The  Hoisting  of  Cars  by  an  Electric 
Winch  (Hochnehmen  Vierachsiger  Ab- 
theilwagen  durch  Elecktrisch  Angetriebene 
Hebebocke).  F.  Bergemann.  A  descrip- 
tion of  the  inclined  plane  and  electrically 
operated  winding  machinery  used  at  Ebers- 
walde,  Prussia.  2500  w.  Glasers  Anna- 
len— July  15,  1902.    No.  501 19  D. 

CoUiery  Plant 

Electric  Pumping  and  Coal-Cutting 
Plant  at  the  South  Durham  Colliery,  near 
Bishop  Auckland.  Describes  this  plant 
recently  visited  by  the  N.  of  Eng.  Inst,  of 
Min.  &  Mech.  Engrs.,  reporting  addresses 
on  the  occasion.  2800  w.  Col  Guard — 
July  25,  1902.     No.  49781  A. 

Systems  of  Electric  Power  for  Soft  Coal 
Mines.  John  Price  Jackson  and  William 
P.  Cochran.  Considers  questions  of  im- 
portance in  the  relation  of  the  system  to 
be  u  ed  for  power  operation,  including 
haulage.  Gives  a  description  of  the  plant 
at  Ehrenfeld,  Pa.  2500  w.  Eng  &  Min 
Jour — Aug.  16,  1902.    No.  50010. 

Electric  Motors. 

Some  Sugjjestions  with  Regard  to  Elec- 
tric Motor  Installations.  Alfred  H.  Mayes. 
Considers  some  of  the  sources  of  difficulty 
offering  suggestions  from  practical  experi- 
ence in  regard  to  the  selection  of  the  motor 
and  accessories.  2300  w.  Elec  Rev, 
Lond — Aug.  I,  1902.    No.  49919  A. 

Elevators. 

Power  Consumption  of  Elevators  Op- 
crated  by  Alternating  and  Direct-Current 
Motors.  George  F.  Sever.  A  report  of  in- 
vestigations made  to  determine  the  power 
consumotion  in  the  two  different  lines. 
Twenty  tests  were  made  by  senior  students 
in  the  Elec.  Enfi:ng.  Dept.  of  Columbia 
Univ.  and  the  results  are  tabulated.  1400 
w.  Trans  Am  Inst  of  Elec  £ngrs — April, 
1902.    No.  49810  D. 

The  Electric  Elevators  at  the  Paris  Post 
Office  (Les  Montes-Charges  Electriques  de 
I'Hotel  des  Postes  de  Paris).  V.  Belugon. 
Illustrated  description  of  the  electric  lifts 
used  for  handling  the  mail  at  Paris.  1500 
w.  I  plate.  Genie  Civil — July  26,  1902. 
No.  50101  D. 

The  Power  Equipment  of  the  New  Iron 
Elevator  of  the  Iron  Elevator  and  Trans- 
fer Company,  Buffalo,  N.  Y.  An  illustrated 
description  of  an  elevator  and  its  equip- 


ment, in  which  the  grain  is 
means  of  endless  rubber  bd 
and  elevating  legs  which  am 
induction  motors,  iioo  w.  1 
Y — Aug.  9,  1902.  No.  4995^ 
Haulage. 

Electrical  Transport  of  Or« 
trated  description  of  the  ap 
electricity  for  underground  lu 
w.  Aust  Min  Stand— ^June  Sit 
rial.    1st  part.    No.  49913  B. 

Induction  Motors. 

A  Novel  Combination  of  Po 
tors  for  Traction  Purposes.  E 
son.  Describes  an  arrangei 
makes  it  possible  to  obtain  < 
four  different  speeds  by  m© 
two  motors.  111.  4000  w. 
Inst  of  Elec  Engrs — April,  19 
812  D. 

Polyphase  Induction  Motor 
on  Single  Phase  Circuits.  A. 
ter.  Describes  methods  of  ope 
t  rating  the  mode  of  connectin 
ings.  600  w.  Am  Elect'n— 
No.  49884. 

The  Influence  of  Closed  Sic 
tion  Motors  (Ueber  den  Ein 
lossener  Nuthen  im  Inducire 
von  Drehstrommotoren).  "\ 
With  diagrams  showing  the  r 
produced  when  the  slots  in  1 
are  closed  with  iron.  2000  w. 
Zeitschr— July  31,  1902.    No.  . 

Mill  Driving. 

Lighting  and  Driving  Text 
Electricity.  Marshall  Osbom< 
fore  the  Dublin  Sec.  of  the  Ii 
Engrs.  A  review  of  what  ha 
in  this  field,  and  the  advant; 
3200  w.  Elec  Engr,  Lond — A 
No.  50083  A. 

Mining  Plant. 

Electrical  Equipment  of  tl 
Shaft  of  the  Consolidated  ( 
Virginia  Mining  Company.  L< 
Illustrated  detailed  descriptioi 
stallation,  which  is  considerec 
most  complete  mining  installs 
world,  and  its  operation  has  I 
satisfactory.  1600  w.  Eng  Ne\ 
1902.     No.  50067. 

Motor  Testing. 

See  Electrical  Engineering 
ment. 

Pumping. 

Electric  Pumping  for  Irrigj 
T.  Bowie,  Jr.  A  discussion  of  1 
where  irrigation  is  needed 
where  pumps  not  for  deep  wc 
placed  where  all  parts  are  re 
sible,  are  used.  Also  editorial 
w.  Elec  Wld  &  Engr— Aug.  ^ 
49955. 
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S«e  Electrical  Engineering,  Measure- 
ment. 

TRANSMISSION. 

Lighting  Arresters. 

Horn  Lightning-Arresters  with  Iron 
Framing.  Eugen  Klein.  Translated  from 
Elcktrotechnische  Zeitschrift.  Illustrates 
and  describes  these  safety  devices,  and 
method  of  testing.  800  w.  Sci  Am  Sup— 
Aug.  2y  1902.    No.  50062. 

Power  Plant 

Calculation  of  a  50.000- Horse- Power, 
80.000  Volt.  200-Mile  Transmission  Line. 
C.  \V.  Hutton  and  R.  Crowell.  Read  be- 
fore the  Pacific  Coast  Elec.  Trans.  Assn. 
Consider?  the  proper  construction  and 
working  qualities  of  long  transmission 
lines  from  an  electrical  standpoint.  2200 
w.   Ji.ur  c^i  Elcc— July.  1902.    No.  50044. 

Switzerland. 

The  Transmission  of  Power  between  St. 
Maurice  and  Lausanne  (Transport  d'En- 
ergie  de  Saint-Maurice  a  Lausanne).  A. 
Dumas.  Describing  the  transmission  of 
5,000  horse  power  over  a  distance  of  56 
kilrmetre-i.  bv  a  continuous  current  under 


a  pressure  of  23,000  volts.   4000  w.    i  plate. 
Gallic  Civil— Aug.  2,  1902.    No.  50102  D. 

Transmission  of  Energy  from  St.  Mau- 
rice to  Lausanne,  Switzerland.  Enrico 
Bignami.  Illustrates  and  describes  an  in- 
teresting plant  transmitting  power  about 
40  miles.  A  continuous,  constant  current 
system  was  adopted.  Editorial  comment 
2000  w.  Elec  Rev,  N  Y — ^Aug.  2,  1902. 
No.  49830. 

MISCELLANY. 

Electrical  Science. 

The  Old  and  the  New  Electrical  Theory. 
Alex.  P.  Trotter.  The  object  of  the  pa- 
per is  to  bring  together  the  valuable  con- 
tributions to  electrical  science  which  form 
a  part  of  what  is  termed  the  "new  theory." 
3000  w.  Elec  Rev,  Lond — Aug.  8,  1902. 
Serial,     ist  part.     No.  50027  A. 

Practice. 

Some  Notes  on  Electrical  Engineering 
Practice  'in  Europe  and  America.  John 
Denham.  Read  before  the  Cape  Town  Sec 
of  the  Inst,  of  Elec.  Engrs.  On  Central 
Station  work  and  the  transmission  and 
utilization  of  electric  power  as  observed 
by  the  writer  on  a  recent  trip  through 
Europe  and  America.  6800  w.  Elec  Eng^, 
Lond — Aug.  8,  1902.     No.  50025  A. 
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Condensation. 

Some  Experiences  W'ith  Condensing 
Plant.  William  Currie.  Read  at  meeting 
of  the  N.  Brit.  Assn.  of  Gas  Mgrs.  Dis- 
cusses the  best  methods,  describing  the 
plant  in  use  by  the  writer  and  its  work- 
ing. 3500  w.  Gas  Wld— Aug.  2,  1902.  No. 
49916  A. 

Electrolysis. 

The  Electrolysis  of  Gas  Mains.  James 
Swinburne.  Lecture  before  the  Incor. 
Gas  Inst.  Aims  to  give  a  broad  discussion 
of  the  subject,  furnishing  general  infor- 
mation. 3000  w.  Elect'n.  Lond — Aug.  8, 
1902.     Serial,     ist  part.     No.  50029  A. 

Fuel. 

Fuel  Conditions  in  California.  J.  L. 
Howard.  Read  at  meeting  of  the  Pacific 
Coast  Gas  Assn.  Reviews  the  past  history 
of  the  fuel  trade  in  this  state  and  discusses 
the  present  conditions.  4000  w.  Am  Gas 
Lgt  Jour— Aug.  25,  1902.    No.  50215- 

Gallery  ninmination. 

Lighting  of  Birmingham  Art  Gallery. 
Report  by  Professor  Percy  Frankland  on 
experiments  made  to  ascertain  whether 
artificial  illumination  by  electric  arc  lamps, 
or  by  the  incandescent  ^s  installation  was 
preferable  from  the  pomt  of  view  of  pos- 
sible damage  to  the  pictures.  2300  w.  Gas 
Wld— July  26,  1902.     No.  49770  A. 


Gas  Recorder. 

See  Mining  and  Metallurgy,  Iron. 
Incandescent  Lighting. 

Cause  of  the  Rapid  Dimunition  in 
Light  from  Welsbach  Burners.  Abstract 
of  a  paper  by  Herr  G.  Wobbe,  read  at 
meeting  of  the  Austro-Hungarian  Gas 
Assn.  Discusses  how  to  obtain  the  f^rt^X' 
est  possible  lighting  effect.  700  w.  Jour 
Gas  Lgt — Aug.  12,  1902.    No.  50050  A. 

History  of  the  Invention  of  Incandes- 
cent Gas-Lighting.  Auer  von  Welsbach. 
An  account  of  this  valuable  discovery, 
translated  from  the  Jour  fur  Gasbeleuchi 
und  IVasservcrs.  2500  w.  Sci  Am  Sup— 
Aug.  i,  1902.     No.  49753- 

The  Limit  of  Temperature  Usefulness 
in  the  Mantle  Light.  Dr.  W.  H.  Birch- 
more.  Deductions  from  experimental  re- 
searches concerning  high  temperature 
flames  and  combustion  at  high  tempera- 
tures. 2000  w.  Am  Gas  Lgt  Jour — Aug. 
18,  1902.  No.  50008. 
Liquid  Deposits. 

On  the  Liauids  Deposited  in  the  Mains 
and  Services  of  a  Gas  Supply  System. 
Norton  H.  Humphreys.  Suggests  the 
measuring  of  this  liquid  and  explains  the 
manner  of  doing  it,  and  the  value  of  the 
information  obtained.  1200  w.  Jour  Gas 
Lgt— Aug.  5,  1902.    No.  49977  A. 
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Power  Gas. 

The  Generation  of  Power  Gas  in  Pro- 
ducers and  Blast  Furnaces  (Recherches 
sur  la  Production  des  Gaz  des  Gazogenes 
et  des  Haut  Fourn6aux).  A.  Lencauchez. 
An  exhaustive  examination  of  the  pro- 
duction, purification  and  power  applica- 
tions of  lean  gas.  30,000  w.  Mem  Soc 
Ing  Civ  de  France — ^June,  1902.  No.  50- 
126  G. 

Rates. 

Gas  Rates  in  the  United  States.  Alton 
D.  Adams.  Information  concerning  pro- 
duction, prices,  etc.  2500  w.  Munic  Jour 
&  Engr— Aug.,  1902.    No.  49744  C. 

Retorts. 

Modem  Retort  House  Practice.  W.  B. 
M'Lusky.  Read  at  meeting  of  the  N. 
Brit.  Assn.  of  Gas  Mgrs.    On  the  import- 


ance of  good  design  and  good 
ship  in  constructing  the  retort 
favoring  the  doing  of  the  heair 
mechanical    means.     111.    and 
4500  w.     Gas  Wld— July  26, 
49769  A. 
Water  Gas. 

On  Some  Points  About  the 
and  Testing  of  Carburetted  \ 
Prof.  C.  R.  C.  Tichborne.  ] 
Irish  Assn.  of  Gas  Mgrs.  Du 
illuminating  power,  impurities, 
carbon  monoxide,  etc.  4000  w. 
— Aug.  16,  1902.    No.  50077  A, 

More  About  Methane-Hydro 
Gas.  C.  B.  Tully.  Read  befor 
Assn.  of  Gas  Mgrs.  Describes 
features  in  the  modified  plant  ai 
method  of  working,  and  cost, 
w.    Gas  Wld — Aug.  16,  1902.  N 
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Accounting. 

Growing  Necessity  for  Reserve  Fund.  A 
discussion  of  this  subject  in  its  bearing  on 
electric  railway  business.  2000  w.  St  Ry 
Jour — Aug.  2,  1902.     No.  49867  D. 

The  Utility  of  Reserve  Accounts.  A. 
O.  Kittredge.  On  the  wisdom  of  main- 
taining large  emergency  reserves  in  rail- 
road business,  explaining  the  reserve  prin- 
ciple. 2100  w.  St  Ry  Jour — Aug.  2,  1902. 
No.  49868  D. 

Arbitration. 

Arbitration  or  Litigation.  Editorial, 
discussing  the  working  of  the  English  Ar- 
bitration Act  of  1889,  considering  some  re- 
cent cases.  3500  w.  Engng — Aug.  i, 
1902.     No.  49925  A. 

Commerce. 

American  Railroads  and  Our  Commer- 
cial Development.  Extracts  from  an  ad- 
dress by  George  H.  Daniels,  before  the 
Chautauqua  Assembly,  showing  the 
achievements  of  American  railways.  2400 
w.  Ry  &  Engng  Rev — Aug.  16,  1902.  No. 
S0006. 

Cost  Accounting. 

The  Electrical  Tabulating  Machine  Ap- 
plied to  Cost  Accounting.  An  illustrated 
article  explaining  the  method  of  utilizing 
this  machine  in  manufacturing  establish- 
ments. 2000  w.  Am  Mach — ^July  31,  1902. 
No.  49728. 

Cuba. 

The  Industrial  Development  of  Cuba. 
Information  concerning  the  mining  and 
metal  working  industries.  1500  w.  Ir 
Age— Aug.  14,  1902.    No.  49957. 

Education. 

A  Proposed  Reform  in  Technical  Train- 
ing.    Edward  B.  Raymond.     The  views 


of  the  writer  are  briefly  given, 
a  strictly  technical  course  in  t 
of  electrical  enc^ineers.     1800 
Am  Inst  of  Elec  hngrs — May, 
50237  D. 

Electrical  Engineering  Courj 
lege  and  the  Education  of  the 
Engineer.  William  Esty.  Disci 
trical  engineering  education. 
Trans  Am  Inst  of  Elec  Engrs— 
No.  50236  D. 

Engineering  Education.  C 
Hines.  Words  of  encouragen 
many  who  are  striving  to  ac 
cess  without  being  able  to  avail 
of  college  or  technical  educatior 
in  the  electrical  field.  1500  w. 
&  Engr— Aug.  23,  1902.    No.  5 

The  Technical  Education  an 
Training  of  Mechanics  and 
'1  homas  Reid.  Lecture  before  1 
Inst,  of  Engrs.  A  criticism  of 
system  in  England  and  out 
courses  of  technical  training  re< 
by  the  author.  6300  w.  Mech  I 
9,  1902.    No.  50023  A. 

Exposition. 

The  German  Industrial  Ex 
Diisseldorf.  Frank  C.  Perkins, 
description  of  this  exhibition  a; 
its  important  engineering  exh 
w.  Sci  Am  Sup — Aug.  2,  190: 
750. 

German  Syndicates. 

The  German  Syndicates  and  ". 
ence  on  the  Recent  Panic  ( 
from  various  industries,  and 
Germany  has  a  combination  of 
for  the  protection  of  busines 
2800  w.  Ir  &  Coal  Trds  Rtr 
1902.    No.  49800  A. 
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Intensified  Production  and  Industrial 
Investment  William  D.  Ennis.  A  dis- 
cussion of  the  commercial  factors  affect- 
ing the  cost  of  manufacturing,  showing  the 
extent  to  which  the  general  policy  of  in- 
tensification should  sometimes  be  modified. 
jooo  w.  Engineering  Magazine — Septem- 
ber. 1902.  No.  50186  B. 
Machinery. 

Machinery  and  Labor.  Henry  White. 
Address  before  the  Am.  Soc.  of  Pol.  & 
Soc.  Sci.  Discusses  the  opposition  of 
workmen  to  labor-saving  methods,  and 
shows  the  material  advantages  of  machin- 
ery. 3200  w.  Gunton's  Mag — Aug.,  1902. 
No.  49802. 
lUrkets. 

Future  Markets  for  American  Iron  and 
Steel.  Axel  Sahlin.  From  the  "Report 
on  American  Industrial  Condition  and 
Competition"  by  the  British  Iron  Trade 
Association.  2200  w.  Ir  Age — Aug.  21, 
1902.  Xo.  50046. 
Municipal  Ownership. 

Failure  of  Municipal  Ownership  in  Eng- 
land. Hon.  Robert  P.  Porter.  Gives  a 
brief  history-  of  the  movement  in  England 
in  opposition  to  municipal  trading,  as  it  is 
termed.  7500  \v.  St  Ry  Jour— Aug.  2, 
1902.  Serial,  ist  part.  No.  49866  D. 
Steel  Situation. 

The  Steel  Situation  in  the  United  States. 


Editorial  discussion  of  the  present  condi- 
tion of  the  steel  industry  as  shown  by  re- 
cent reports,  and  the  need  of  a  protective 
tariff.  1700  w.  Engng— July  25,  1902. 
No.  49791  A. 
Strikes. 

The  Resumption  of  Anthracite  Mining. 
R.  W.  Raymond.  A  discussion  of  the 
difficulties  to  be  met.  A  replv  to  opin- 
ions published  in  the  N.  Y.  Evening  Post, 
and  the  N.  Y.  Times.  2400  w.  Eng  & 
Min  Jour — Aug.  9,  1902.    No.  49947. 

The  South  Wales  Miners  and  the  "Stop- 
day"  Decision.  Gives  criticisms  upon  this 
important  case  by  a  number  of  leading 
daily  journals.  4200  w.  Ir  &  Coal  Trds 
Rev — Aug.  15,  1902.     No.  50098  A. 

The  Stop-Day  Case.  Reviews  an  im- 
portant case  between  capital  and  labor  and 
the  decision  rendered  by  a  British  court. 
3000  w.  Engng— Aug.  15,  1902.  No.  50- 
095  A. 
Wages. 

History  of  the  Sliding  Scale.  From  the 
South  Wales  Daily  Xcws.  1500  w.  Ir  & 
Coal  Trds  Rev — Aug.  8.  1902.  No.  50- 
038  A. 

Water-Power  Rights. 

French  Legislation  on  the  Utilization  of 
Water  for  Power.  Abstract  of  a  paper 
from  Le  Genie  Civil,  written  by  Charles 
Pinat  discussing  this  subject.  1300  w.  Eng 
News — Aug.  7,  1902.     No.  49889. 
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Battleships. 

Battleship  Circular.  Description  of  a 
vessel  for  the  U.  S.  Navy,  for  which  bids 
are  in\'ited.  2000  w.  Marine  Rev — July 
31,  1902.    No.  49828. 

German  First-Class  Battleship  Zaehrin- 
gen.  Describes  one  of  a  group  of  five  sis- 
ter battleships  of  the  Wittelsbach  class. 
111.  ijoo  w.  Engr.  Lond — July  25,  1902. 
No.  49788  A. 

The  Battleships  "Connecticut"  and  **Lou- 
isiana.''  Illustrated  detailed  description  of 
these  two  ships  w^hich  will,  when  finished, 
be  the  finest  of  their  class.  2500  w.  bci 
Am — Aug.  23,  1902.     No.  50061. 

Bell  Buoy. 

Bell  Buoy  That  Rings  Under  All  Con- 
ditions. Illustrated  description  of  an  im- 
oroved  type  in  use  in  Baltimore  harbor. 
1200  w.  Marine  Rev — Aug.  14,  1902.  No. 
49998. 
Belltule  Ezpeiimenta. 

The  Recent  Belleisle  Experiment  A  de- 
scription of  experiments  made  (i)  to  As- 
certain the  effect  of  lyddite  on  a  conning 


tower:    (2)   to  ascertain  the  effect  of  the 
same  shell  on  torpedo  nets.     111.     3300  w. 
Engr,  Lond — Aug.  8,  1902.     No.  50033  A, 
Boilers. 

See  Mechanical  Engineering,  Steam  En- 
gineering. 

Coal  Depot. 

The  Sanglev  Point  Coaling  Plant.  Il- 
lustrated description  of  a  government 
plant  in  the  Philippine  Islands,  which  in- 
cludes a  dredged  approach,  a  large  iron 
wharf,  coal  sheds,  handling  and  weighing 
apparatus,  power  plant  and  fire  service. 
3000  w.  Eng  Rec — Aug.  9,  1902.  No. 
49959- 

Destroyers. 

Contract  Trials  of  Torpedo  Boat  De- 
stroyers Paul  Jones,  Perry  and  Preble. 
Leo  Morgan.  Illustrations,  with  descrip- 
tion of  the  boats  and  their  equipment,  and 
report  of  trials.  8000  w.  Jour  Am  Soc 
of  Nav  Engrs— Aug.,  1902.    No.  50205  H. 

Docking. 

Docking  Facilities  on  the  Pacific  Coast. 
William   H.   Crawford,  Jr.     lUustratioti^ 
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with  descriptions  of  the  new  and  old  docks 
at  Hunters  Point,  near  San  Francisco, 
and  at  Mare  Island  Navy  Yard,  iioo  w. 
Marine  Engng— Aug.,  1902.    No.  49739  C. 

Engines. 

See  Mechanical  Engineering,  Steam  En- 
gineering. 

Ferryboat. 

Ferryboat  Edgewater.  Illustrated  de- 
scription of  a  boat  recently  put  in  service 
between  130th  Street,  N.  Y.,  and  Edge- 
water,  N.  J.  1600  w.  Marine  Engng — 
Aug.,  1902.    No.  49737  C. 

Lighthouse  Tower. 

Steel  Casing  for  Brick  Lighthouse  Tow- 
er. Illustrates  and  describes  a  method  of 
repair  and  protection  of  a  tower  on  Cana 
Island,  Wisconsin.  700  w.  Eng  News — 
July  31,  1902.    No.  49756. 

Lightship. 

An  Automatic  Lightship.  Waldon 
Fawcett.  An  illustrated  description  of  a 
lightship  stationed  at  Otter  Rock,  off  the 
west  coast  of  Scotland.  Its  ingenious  me- 
chanical devices  render  its  service  auto- 
matic. 800  w.  Sci  Am — Aug.  2,  1902. 
No.  49749. 

Liner. 

New  Anchor  Liner  Columbia.  Diagram 
with  brief  description  of  k  vessel,  which 
has  completed  her  maiden  voyage.  1500 
w.  Marme  Rev — ^July  31,  1902.  No.  49- 
829. 

The  New  German  High-Speed  Liner 
"Kaiser  Wilhelm  II."  Begins  an  illus- 
trated detailed  description  of  this  new 
North  German  Lloyd  high-speed  Atlantic 
liner,  which  is  not  only  the  largest  ship 
yet  built,  but  is  to  be  the  fastest.  Also 
considers  the  type,  as  a  passenger  carrier 
particularly.  3800  w.  Engng — Aug.  15, 
1902.    Serial,    ist  part.    Wo.  50089  A. 

Liquid  Fuel. 

Liquid  Fuel  for  Steamships.  Edwin  L. 
Orde.  Considers  the  characteristics  and 
calorific  value  of  the  various  forms  avail- 
able, the  general  conditions  governing  its 
combustion,  the  type  of  apparatus  for  util- 
izing it,  and  the  results  which  have  been 
obtained.  5  plates.  4000  w.  Inst  of  Mech 
Engrs— July  29,  1902.     No.  49899  D. 

Material  Handling. 

Handling  Steel  in  Shipyards.  Waldon 
Fawcett.  Illustrates  and  describes  the 
great  cantilever  cranes,  and  the  methods 
of  handling  the  heavy  material  in  various 
ship  yards.  2000  w.  Am  Mfr — Aug.  7, 
1902.    No.  49931* 

Naval  Engineexi. 

Naval  Engineers.  D.  B.  Morison,  with 
Editorial.  An  important  letter  dealing 
with  the  question  of  engineering  personnel, 
with  editorial  discussion.  5000  w.  Engng 
—July  25,  1902.    No.  49797  A. 


The  Doom  of  the  British  1 
neer.  Charles  M.  Johnson,  i 
of  the  persistent  official  injtt 
engineers  of  the  Royal  navy,  i 
disastrous  results  which  must 
w.  Engineering  Magazine- 
1902.    No.  50181  B. 

The  Naval  Engineer  of  the  ! 
M.  McFarland.  A  review  of  c 
the  United  States  navy,  sho^ 
cessity  for  all  officers  to  be 
gineers.  3000  w.  Engineering 
September,  1902.    No.  50180  I 

Powering. 

Powering  Ships.  Horace  H« 
er,  Jr.  Discusses  two  of  the 
made  by  Durand  in  his  work 
ance  and  Propulsion  of  Ships 
Marine  Engng — Aug.,  1902.    1 

Propeller  Shafts. 

See  Mechanical  Engineering 
ments. 

Reconstruction. 

The    Reconstructed    Saale. 
description  of  the  extensive  ch 
in  overhauling  this  vessel  whic 
damaged  by  the  Hoboken  pier 
Marine  Engng — Aug.,  1902.    I 

Shipyard. 

Messrs.  Swan  and  Hunter* 
Illustrates  and  describes  this 
nlant  at  Wallsend-on-Tyne,  ai 
done  there.  3000  w.  Engr 
1902.    No.  50035  A. 

Special  Tools. 

Son^e  Special  Tools  at  the 
Shipyard.  An  illustrated  de 
the  equipment  of  these  works 
Quincy,  Mass.  Electricity  and 
air  are  used  throughout  the 
w.    Ir  Age — Aug.  7,  1902.    N 

Speed  Trials. 

Notable  Trials  of  Speed  Be* 
American  Steamboats.  J.  H 
An  interesting  account  of  races 
the  year  1852,  on  the  Hudso: 
Long  Island  Sound,  and  other 
4500  w.  Naut  Gaz — ^July  31, 
49748. 

Steamboat  History. 

Contributions  to  the  Histor 
vention  of  the  Steamboat  (Zui 
der  Erfindung  des  Dampfschii 
Claus.  With  especial  referc 
early  work  of  Papin  about  i 
Symington  and  Fulton.  5000 
Annalen — ^Aug.  i,  1902.    No. 

Steamers. 

A  Review  by  Decades  of  Am 
Water  Steamers  in  the  Atlanti 
Service.  Ray  Morris.  An  ill 
tide  showing  the  tendencies  o 
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The  Stcrn-Whccl  Steamer  Alianza. 
Drawings  and  description  of  a  steel 
steamer  built  for  service  in  Venezuela.  700 
w.     Marine  Engng— Aug.,  1902.     No.  49- 

738  C 

Torpedo  Boats. 

Contract  Trial  of  Torpedo  Boat  No.  28, 
the  Dc  Long.  Lieut.  Gustav  Kaemmer- 
ling.  Describes  the  vessel  and  its  equip- 
ment and  reports  trials.  5000  w.  Jour  Am 
Sec  of  Nav  Engrs — Aug.,  1902.  No.  50- 
ao6  H. 

Submarine  Torpedo  Boats.  G.  W. 
Baird.  Describes  several  designs  and  gives 
interesting^  information  relating  to  them. 
2500  w.  Jour  Am  Soc  of  Nav  Engrs — 
Aug..  1902.     No.  50207  H. 

The  Contract-Speed  Trial  of  the  U.  S. 
Torp^o  Boat  Wilkes.  Lieut.  Albert 
Moritz.  Describes  the  boat  and  its  equip- 
ment and  reports  the  trial.  3000  w.  Jour 
Am  Soc  of  Nav  Engrs — Aug.,  1902.  No. 
50208  H. 
Tvgboat 

New  Boston  Tugboat.  Illustrates  and 
describes  the  "John  G.  Chandler,"  fitted 
with  machinery  of  the  most  modern  de- 
sign and  construction.  500  w.  Marine 
Engng— Aug.,  1902.    No.  49741  C. 


Twin  Scrowi. 

State  Protection  for  Ocean  Travellers. 
George  W.  Melville.  Urging  that  all  sea- 
going steamers  shall  be  fitted  with  twin- 
screw  engines  and  double  bottoms,  and 
with  life-saving  devices,  and  obliged  to 
carry  enough  eflficient  men  and  oflficers  to 
safely  operate  the  vessel.  Other  sugges- 
tions are  also  given,  and  their  economic 
advantages  shown.  j8oo  w.  N  Am  Rev 
— Aug.,  1902.    No.  49803  D. 

U.  S.  Navy. 

Review  of  the  Sanitary  Condition  of 
the  Navy.  John  C.  Wise.  A  review  show- 
ing the  great  changes  and  advances  made 
during  the  last  twenty  years.  4000  w. 
San— Aug.,  1902.    No.  49900  D. 

Yachts. 

A  Steam  Yacht  for  Lake  Service.  De- 
scription and  drawings  of  the  75- foot  steel 
steam  yacht  "Louise,  to  be  used  on  Lake 
Geneva,  N.  Y.  2000  w.  Marine  Engng — 
Aug.,  1902.    No.  49740  C 

Interior  Decorations  of  the  Helenita.  Il- 
lustrated descriptions  of  the  very  fine  in- 
terior of  this  yacht  built  for  Frank  J. 
Gould.  1000  w.  Marine  Engng — Aug., 
1902.     No.  49742  C. 
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AUTOMOBILES. 
Alcohol. 

Carbureted  Alcohol  vs.  Pure  Gasoline  in 
Automobiles.  Marius  C.  Krarup.  A  com- 
parison between  results  obtained  with  car- 
bureted alcohol  in  France,  and  with  gaso- 
line in  the  United  States.  2000  w.  Ir 
Age — Aug.  28,  1902.  No.  50232. 
Axles. 

Axles  and  Springs.  F.  Gaillardet,  in 
La  France  Automobile.  Describes  the 
method  of  manufacturing  hollow  axles, 
and  discusses  spring  suspension  in  its  re- 
lation to  motor  vehicles.  2000  w.  Horse- 
less Age— Aug.  13,  1902.  No.  49976. 
Body  Constmction. 

Features  of  Body  Construction  in  Re- 
cent Foreign  Machmes.  Hugh  D.  Meier. 
Notes  on  recent  improvements  tending  to 
added  comfort.  111.  1200  w.  Horseless 
Age— July  30,  1902.  No.  49727. 
CombinatioB  System. 

The  Fischer  Motor  Vehicle  Combina- 
tion System.  Illustrates  and  describes  a 
system  claiming  the  advantages  of  the  elec- 
tric and  gasoline  combined,  while  the  dis- 
advantages of  each  are  practically  elim- 
inated. 900  w.  Ir  Age — Aug.  28,  1902. 
No.  5023a 


1902  Type  Daimler  Cars.    Illustrated  de- 
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scription  of  vehicles  embodying  the  latest 
and  best  practice.     3000  w.     Auto  Jour — 
July  26,  1902.  Serial,  istpart.  No.  49765  A. 
Endurance  Run. 

Chicago  Endurance  Contest. — On  a 
Rambler,  No.  16.  Thomas  I.  Stacey.  An 
illustrated  account  of  the  run  of  this  ma- 
chine. 2500  w.  Horseless  Age — Aug.  13, 
1902.     No.  49975. 

The  Chicago  100  Mile  Endurance  Con- 
test. An  illustrated  report  of  the  con- 
test which  took  place  Aug.  2,  1902.  2500 
w.  Horseless  Age — Aug.  6,  1902.  No. 
49872. 
Gears. 

The  Packard  Transmission.  An  illus- 
trated description  of  this  shifting  gear 
transmission.  1600  w.  Horseless  Age — 
Aug.  20,  1902.    No.  50053. 

The    Panhard    Gear.      Brief    illustrated 
description  of  the  Panhard  gear.    1400  w. 
Autocar — Aug.  2,  1902.    No.  49910  A. 
Ignition. 

Ignition   Batteries.     Albert  L.   Qough. 

Describes  the  drv  batteries,  discussing  their 

troubles,  methods  of  testing,  etc.    1000  w. 

Horseless  Age— July  23,  1902.    No.  49771. 

Lubrication. 

Wrist  Pin  Lubrication  of  Vertical  En- 
gines— ^A  Positive  System.  Hugh  D. 
Meier.      Describes    ways    of    lubricating 
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wrist  pins,  illustrating  one  device.  1400 
w.  Horseless  Age— July  23,  1902.  No. 
49772. 

Lurries. 

Some  Recent  German  Lurries.  Illus- 
trates and  describes  some  modern  heavy 
vehicles  which  present  peculiarities  of  in- 
terest. 2000  w.  Auto  Jour — Aug.  9,  1902. 
No.  50022  A. 

Steam  Motor  Lorry.  Illustrated  de- 
tailed description  of  a  lorry  built  from  de- 
signs of  Dr.  A.  W.  Brightmore,  and  of  its 
operation.  2000  w.  Engr,  Lond — Aug. 
8,  1902.    No.  50032  A. 

Modem  Uses. 

Varied  Modern  Uses  of  the  Automobile. 
Information,  with  illustrations  of  the  use 
of  these  machines  for  labor  purposes.  1200 
w.    Sci  Am — Aug.  9,  1902.     No.  49877. 

Paris- Vienna. 

The  Paris-Vienna  Motor  Car  Races.  C. 
R.  D'Esterre.  A  fully  illustrated  account 
of  the  races,  the  most  important  ordeal 
yet  undertaken  by  motor  vehicles.  3000  w. 
Engineering  Magazine — September,  1902. 
No.  50183  B. 

Petrol  Car. 

The  Chatel-Jeannin  Petrol  Car.  An  illus- 
trated description  of  its  construction  and 
action.  3300  w.  Auto  Jour — Aucr.  16,  1902. 
No.  50076  A. 

Races. 

The  Ardennes  Circuit.  An  illustrated 
account  01  the  circular  race  organized  by 
the  Automobile  Club  of  Belgium.  3000 
w.    Autocar — Aug.  9,  1902.    No.  50021  A. 

Serpollet. 

The  Latest  Steam  Vehicles  of  the  Gard- 
•  ner-Serpollet  Works,  Paris  (Die  Neuesten 
Dampfwacren  von  Gardner  &  Serpollet  in 
Paris).  Max  Unger.  With  details  of  the 
flash  boiler,  pumps,  vajve  gear,  etc.  3000 
w.  Glasers  Annalen — ^July  15,  1902.  No. 
501 17  D. 

Special  Roadway. 

Why  Not  a  Motor  Car  Way  Through 
H-ngland?  B.  H.  Thwaite.  Suggests  the 
construction,  and  describes  the  character 
of  a  special  roadwav  for  motor  vehicles. 
1500  w.  Nineteenth  Cent — Aug.,  1902.  No. 
49972  D. 
Tires. 

Motor  Car  Tires.     Discusses  practical 
points  in  the  manufacture  of  rubber  tires 
and  their  repairs.    2400  w.    Engr,  Lond — 
July  25,  1902.    No.  49789  A. 
Trials. 

The  Wclbcck  Speed  Trials.  An  illus- 
trated article  giving  an  account  of  the 
gathering,  the  vehicles,  results  of  contests, 
etc  6300  w.  Auto  Jour— Aug.  16,  1902. 
No.  50075  A. 


The  Welbeck  Trials.  An  iDl 
count  of  these  trials,  with  ra 
various  contests.  3700  w.  Mob 
—-Aug.  16,  1902.    No.  50074  A 

HYDRAULICS. 

Elevators. 

The  Selection  and  Installati 
draulic  Elevators.  Henry  I 
Gives  information  relating  to 
design,  construction  and  opera 
draulic  elevators.  111.  3800  w. 
—July  31,  1902.    No.  49755. 

Hydro-Electric  Plants. 

See  Electrical   En^rineering, 
Stations. 

Ottawa. 

Water  Power  Development  ir 
ity  of  Ottawa,  Ont.  Shows  t 
able  wealth  of  water  power,  an- 
cations  made  of  it.  111.  140 
Engr — Aug.,    1902.     No.  49825 

Plumbing. 

Plumbing  in  the  Carnegie 
New  York.  Illustrates  and  d< 
arrangement  of  the  piping,  vah 
the  pump  and  filter  supplies, 
water  distribution  and  the  hot- 
ing  supply  and  return.  3000  w 
— Aug.  2,  1902.    No.  49862. 

Pump. 

Mine-Draining  Pump.  Illustr 
description  of  a  large  pump  e 
the  mining  section  of  the  Dus 
hibition.  It  is  capable  of  liftin 
Ions  per  minute  against  a  he 
feet.  700  w.  Engng — ^July  25, 
49790  A. 

See  Electrical  Engineering, 
plications. 
See  Mining  and  Metallurgy, 

Sault  Ste.  Marie. 

New  Water  Power  Plant  at 
Marie,  Mich.  An  illustrated  de 
the  plant  on  the  American  sic 
expected  to  be  in  operation  tl 
2000  w.  Engr,  U  S  A — ^Aug.  v, 
50001. 

Water  Power. 

Some  Water  Powers  of  New 
An  illustrated   article  showing 
been  accomplished  in  developii 
the  small  streams  and  what  1 
done.     2800  w.     Stone — May, 

49985  c. 

See  Industrial  Economy. 
MACHINE  WORKS  AND  FOI 
Agricultural  Machinery. 

The  Manufacture  of  Agrict 
chinery.  Joseph  V.  Woodwo 
trated  description  of  the  work 
on  by  the  Walter  A.  Wood  N 
Reaping  Machine  Co.  of  Hoos; 
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Y.   4500  w.    Mach,  N  Y— Aug.,  1902.  No. 
49745. 
Bains  Machine. 

Boring  and  Milling  Machine  for  Con- 
necting Rods  (Bohr-  und  Frasmaschine 
fiir  linkstangen).  H.  Fischer.  Illus- 
trating and  describing  a  special  tool  by 
which  both  ends  of  a  rod  are  bored  and 
finished  at  the  same  time.  1800  w.  Zeit- 
schr  d  Ver  Deutscher  Ing — ^July  19,  1902. 
No.  501 10  D. 
Bnn  Founding. 

The  Use  of  Plaster  of  Paris  as  a  Brass 
Founders*  Flux.  Edwin  S.  Sperry,  in 
Aluminum  World.  Concerning  the  the- 
ory and  uses  of  fluxes  in  general,  with  de- 
tailed description  of  the  flux  named.  1300 
w.  Foundry — Aug.,  1902.  No.  49815. 
Caitings. 

Dressing  Castings.  Percy  Longmuir. 
Remarks  and  suggestions  on  the  trimming 
of  castings.  1600  w.  Foundry — Aug., 
1902.    No.  49816. 

Equilibrium  of  Iron-Carbon  Systems.  G. 
Charpy  and  L.  Grenet.  An  illustrated  ac- 
count of  experimental  investigations,  not- 
ing in  particular,  the  results  on  five  cast- 
ings containing  practically  the  same 
amount  of  carbon,  and  in  which  the  other 
elements  exist  in  small  quantities,  except 
silicon,  which  is  in  variable  proportions. 
1600  \v.  Jour  Fr  Inst — Aug.,  1902.  No. 
4981/  D. 

Molding  Bosses  on  Castings.     John  M. 
Richardson.       Illustrated     description     of 
different  methods  employed.    800  w.    Am 
Mach^— Aug.  7,  1902.    No.  49944. 
Cost  Accounting. 

See  Industrial  Economy. 
Dies. 

An  Automatic  Combination  Piercing, 
Bending  and  Twisting  Die  for  Box  Corner 
Fasteners.  Joseph  V.  Woodworth.  Il- 
lustrates and  describes  the  die  used,  which 
produces  these  fasteners  at  so  small  a 
cost  that  they  are  used  instead  of  nails  or 
screws.  800  w.  Am  Mach — Aug.  7,  1902. 
No.  49946. 

A  Punch  and  Die  for  End  Finishing, 
Cutting  Off  and  Bending  Sheet  Metal 
from  the  Strip  Without  Waste.  Also  Two 
Dies  for  Metal  Comer  Fasteners.  Joseph 
V.  Woodworth.  Illustrated  description  of 
dies  and  their  operation,  iioo  w.  Am 
Mach^Aug.  21,  1902.  No.  50057. 
Drawings. 

Standard  Drawings.    Warren  E.  Willis. 
Gives  suggestions  for  drafting-room  stand- 
ards.    1600  w.    Mach,  N  Y — ^Aug.,  1902. 
No.  49746. 
FUska. 

Combination  Iron  Flasks.  R.  H.  Pal- 
mer. Discusses  how  to  make  flasks  so  that 
they  can  be  easily  altered  to  take  in  pat- 
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terns   of  different  styles.     III.     1300  w. 
Am  Mach — Aug.  7,  1902.    No.  49945. 
Foundry  Costs. 

The  Recording?  and  Interpreting  of 
Foundry  Costs.  Percy  Longmuir.  A  dis- 
cussion of  practical  methods  from  the  point 
of  view  of  the  manager;  with  numerous 
tables  and  diagrams.  2000  w.  Engineer- 
ing Magazine — September,  1902.  No.  50- 
185  B. 
Guards. 

Guarding  Machinery  Against  Accidents. 
Illustrates  and  describes  measures  taken 
by  a  Brooklyn  firm,  to  guard  various  points 
of  danger.  700  w.  Am  Mach — Aug.  21, 
1902.  No.  50055. 
Modem  Methods. 

Modern  Machine  Methods.  H.  F.  L. 
Orcutt.  Read  before  the  Inst,  of  Mech. 
Engrs.  A  slightly  abridged  paper  on  ma- 
chine operations,  dealing  with  the  latest 
nractice  of  economical  manufacture.  111. 
5300  w.  Elect'n,  Lond — Aug.  15,  1902.  Se- 
rial. 1st  part.  No.  50079  A. 
Reducing  Valve. 

A  Larc:e  Differential  Action  Reducing 
Valve.  Illustrates  a  reducing  valve  of  un- 
usual size  which  has  found  a  wide  variety 
of  applications.  1400  w.  Am  Mach — ^Aug. 
14,  1902.  No.  40Q83. 
Roller  Bearings. 

See  Civil  Engineering,  Bridges. 
Screw  Threads. 

The  Unification  of  the  Pitch  of  Screw 
Threads  (Note  Sur  I'Unification  des  Pas 
de  Vis).  T.  Payet.  A  discussion  of  the 
metric  screw  threads  for  gas  pipe  and  fit- 
tings suggesting  changes  with  a  view  to 
unification.  4000  w.  Bull  Soc  d'Encour —  . 
July  31,  1902.  No.  50137  G. 
Shop  Practice. 

The  Changes  of  a  Half-Century  in  the 
Marine  Engine  Shop.  Egbert  P.  Watson. 
An  interesting  account  of  early  shop  prac- 
tice, and  the  changes  which  have  gradu- 
ally been  wrought.  4000  w.  Engineering 
Magazine — September,  1902.  No.  50187  B. 
Standardization. 

Standardization  in  Great  Britain.  An 
editorial  from  the  London  Times  dealing 
with  the  subject  of  standardization  of  en- 
gineering and  mechanical  details.  1700  w. 
Am  Mach— July  31,  1902.  No.  49730. 
Steel  Works. 

The  Colorado  Fuel  &  Iron  Company. 
An  illustrated  detailed  description  of  ad- 
ditions and  improvements  to  the  Minnequa 
Works  at  Pueblo  which  will  make  this  one 
of  the  larp^est  steel  plants  in  the  United 
States.  5600  w.  Ir  Age— Aug.  14,  1902. 
No.  49956. 

The  Newbum  Steel  Works.  History 
and  description  of  these  English  vroiks, 
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with  plan.    3000  w.    Engng— Aug.  i,  1902. 
No.  49922  A. 

The  Rendsburg  Steel  and  Rolling  Mills 
(Das  Stahl  und  Walzwerk  Rendsburg). 
A  full  detailed  description  of  this  import- 
ant North  German  works,  with  numerous 
illustrations.  4000  w.  i  plate.  Zeitschr 
J  Ver  Deutscher  Ing — Aug  2,  1902.  No. 
501 13  D. 
Tempering. 

Drawing  the  Temper.  E.  R.  Markham. 
Explains  the  meanmg  of  "temper"  and 
"tempering,"  and  considers  points  relating 
to  tool  hardening.  1000  w.  Am  Mach — 
Aug.  14,  1902.    No.  49984. 

MATERIALS  OF  CONSTRUCTION. 

Abrasives. 

Abrasive  Materials  in  the  United  States. 
Joseph  Hyde  Pratt.  From  advance  sheets 
of  Mineral  Resources  of  the  U.  S.,  1901. 
Information  concerning  the  natural  and 
artificial  abrasives.  2500  w.  Stone — May, 
1902.    No.  49986  C. 

Brittleness. 

Irregularities  in  Fr^lity  Tests  (De  la 
Discontinuite  dans  les  Essais  de  Fragility). 
H.  Le  Chatelier.  An  examination  of  a 
number  of  drop  tests  of  various  materials, 
showing  the  discontinuous  nature  of  the 
results,  and  suggesting  that  this  may  be 
due  to  the  methods  of  testing.  3000  w. 
Bull  Soc  d'Encour — July  31,  1902.  No. 
50136  G. 

Diseases. 

Diseases  of  Iron  and  Copper  (Krank- 
heitserscheinungen  in  Eisen  und  Kupfer). 
E.  Heyn.  A  discussion  of  the  molecular 
defects  in  iron  and  steel,  and  the  methods 
of  detecting  them  by  physical  examination. 
3500  w.  Zeitschr  d  Ver  Deutscher  Ing — 
July  26,  1902.    No.  501 12  D. 

Elastic  Limit. 

The  Determination  of  the  Elastic  Limit 
of  Metals  (Mesure  de  la  Limite  Elastique 
des  Metaux).  Ch.  Fremont.  An  examina- 
tion of  the  irregularities  in  the  determina- 
tion of  the  elastic  limit  of  metals  under 
compression;  showing  how  the  limit  may 
be  seen  in  the  changes  on  the  surface  of  a 
polished  test  piece.  1000  w.  Comptes 
Rendus—Aug.  4,  1902.    No.  50175  D. 

KEASUREMENT. 

Metric  System. 

Lord  Kelvin  on  the  Metric  System.  Ex- 
tracts from  remarks  before  the  Committee 
on  Coinage,  Weights  and  Measures  of  the 
U.  S.  House  of  Representatives,  on  April 
24,  1902.  2800  w.  Locomotive — ^June, 
1902.    No.  49801. 

Torsion  Measurements. 

Recent  Investigations  Concerning  Dyna- 
mical Action  in  Shafting  of  Marme  En- 
gines, with  Special  Reference  to  Synchron- 


ous Torsional  Vibrations. 
Frahm.  A  description  of  the  es 
plant,  researches  made,  result! 
elusions.  Illustrations  and  diaf 
w.  Jour  Am  Soc  of  Nav  Ex 
1902.    No.  50204  H. 

POWER  AND  TRANSMI8) 


Belt  Driving. 

See  Electrical  Engineering, 
Stations. 

Compressed  Air. 

Economy  Due  to  Re-Heat 
pressed  Air.  An  illustrated  aca 
perimental  tests  performed  by  ' 
mondson  and  E.  L.  Walker,  s 
the  Ry.  Engng.  Dept.  of  Cor 
1500  w.  Am  Mach — July  31, 
49729. 

Pipes  and  Accessories  Ufc 
Transmission  of  Power  by  C 
Air.  W.  C.  Popplewell.  Dis 
sources  of  loss  in  the  present  a 
1800  w.  Mech  Engr— -July  26, 
rial.     1st  part.    No.  49768  A. 

Pneumatic  Tubes. 

The  Boston  Pneumatic  Tub 
E.  D.  Sabine.  Describes  and  illu 
svstem  for  parcel  delivery  and  it 
operation,  iioo  w.  R  R  Gaz- 
1902.    No.  50070. 

Shafting. 

Shafting  Hints.  Charles  Herr 
gestions,  with  illustrations,  for 

'  lation,  maintenance  and  reoair  o 
3400  w.    Power— Aug.,  1902.  N< 

Speed  Cones. 

The  Design  of  Speed  Cones  ai 
Gearing.  Alfred  Wildgoose.  ] 
the  relation  existing  between  5 
cone  and  the  corresponding  gea 
in  conjunction  with  it.  2000  w.  ] 
^uly  25,  1902.    No.  49766  A. 

Telpherage. 

Telpherage.    Charies  M.  Clarl 
lustrated  article  giving  the  hist 
struction,   method   of   operation 
tions,  etc.    3800  w.    Jour  Assn 
Soc* s— June,  1902.    No.  49715  C 

Variable  Speed. 

Improved  Variable  Speed  Cou 
Illustrated  description  of  the  imp 
vice  made  by  the  Lodge  and  Sh 
chine  Co.  of  Cincinnati,  Ohio. 
Am  Mach — Aug.  21,  1902.    No. 

SPECIAL  MOTORS. 
Alcohol  Motors. 
.    The  Alcohol  Motors  at  the  B 
position,     1902     (Die     Spiritusr 
auf  der  Ausstellung  fur  Spiritu: 
in  Berlin,  1902).    R.  Schottler. 
tails  of  internal  combustion  moto: 
with  methylated  spirit;  special 


IVf  supply  copies  of  thsse  articles.    See  page  163, 


MECHANICAL  ENGINEERING. 


151 


being  had  to  the  carburetters.  Serial.  Part 
I.  2500  w.  Zeitschr  d  Vcr  Deutscher  Ing 
— Aug.  2,  1902.    No.  501 14  D. 

See   Mechanical  Engineering,  Automo- 
biles. 
KzplodoB  Motors. 

The  Construction  of  High  Speed  Ex- 
plosion Motors  (Construction  des  Mo- 
teurs  i  Explosions  et  a  Grande  Vitesse). 
Louis  Berger.  Discussing  especially  the 
form  of  the  cams  for  the  operation  of  the 
valves.  2000  w.  Revue  Technique — Aug. 
10.  1902.  No.  50107  D. 
Gaa  Engiiies. 

Five-Hundred  Horse-Power  Gas  En- 
gine. An  illustrated  description  of  a  re- 
ceiit  type  of  gas  engine,  built  for  using 
with  Mond  producer  gas.  900  w.  Engr, 
Lond — Aug.  I,  1902.     No.  49927  A. 

Gas  and  Gasoline  Engine  Guarantees. 
Albert  Stritmatter.  A  consideration  of 
some  of  the  things  that  affect  what  may  be 
successfully  guaranteed.  2000  w.  Am  Mfr 
—Aug.    14.    1902.     No.  49974. 

Lubrication  of  Gas  Engines.  J.  D.  Ly- 
on. Considers  troubles  due  to  insufficient 
lubrication,  and  to  excessive  lubrication. 
iqoo  w.  Am  Mfr — ^July  31,  1902.  No. 
49842. 

See  Electrical  Engineering,  Generating 
Stations. 

STEAM  ENGINEERING. 

Boilers. 

Report  of  the  British  Admiralty  Com- 
mittee on  Naval  Boilers.  Full  report.  11- 
600  w.  Jour  .-Vm  Soc  of  Nav  Engrs — 
Aug.,  1902.     No.  50209  H. 

Safe  Working  Strength  of  Boilers.  Dis- 
cusses the  method  of  determining  a  boil- 
er's strength,  giving  rules  and  calculations. 
111.  2200  w.  Power — Aug,  1902.  No.  49- 
733  C. 

The  Stirling  Marine  Boiler.  Illustrates 
and  describes  this  boiler,  stating  its  ad- 
vantages and  giving  abstract  of  results  of 
sea  trials.  2500  w.  Engr,  Lond — Aug.  8, 
1902.  No.  50031  A. 
Boiler  Supports. 

Gallows  Frame  Supports  for  Tubular 
Boilers.  C.  G.  Robbins.  An  illustrated 
article  discussing  details  of  such  a  setting. 
3700  w.  Engr,  U  S  A — Aug.  15,  1902. 
No.  50002. 
CondensatioiL  1 

Pumping  Plant  for  Condensing  Water. 
Charles  Hopkinson.  Describes  the  cen- 
trifugal pump  and  turbine  arrangement 
adopted,  j  plates.  700  w.  Inst  of  Mech 
Engrs— July  29,  1902.  No.  49897  D. 
EagiiiM. 

Generating  Plant,  Wolverhampton  Ex- 
hibition, niastrated  description  of  a  bal- 
anced high-speed  steam  engine  represent- 


ing the  latest  development  of  Bever*s 
patent  balanced  engine,  in  which  all  the 
working  parts  are  absolutely  balanced  both 
as  regards  weights  and  pressures.  1500 
w.  Engr,  Lond — Aug.  i,  1902.  No.  49- 
928  A. 

Some  Considerations  Affecting  the 
Economy  of  Marine  Screw  Engines.  E. 
Hall-Brown.  Read  before  the  Brit.  Inst, 
of  Engrs  &  Shipbuilders.  Discusses  me- 
chanical efficiency,  drawing  conclusions 
from  the  results  oi  Prof.  Wei^hton's  ex- 
periments, and  also  other  pomts  affect- 
ing the  economy.  2300  w.  Naut  Gaz — 
Aug.  21,  1902.    No.  50058. 

Some  Experiments  on  Steam-Engine 
Economy.  R.  L.  Weighton.  Records  the 
results  of  two  separate  and  distinct  sets 
of  experiments  bearing  upon  the  econom- 
ical performance  of  the  steam-engine.  2 
plates.  3000  w.  Inst  of  Mech  Engrs — 
July  30,  1902.    No.  49898  D. 

3,000  Indicated  Horse-Power  Vertical 
Triple-Expansion  Engine.  Illustrations  and 
dimensions  of  the  largest  engine  in  the 
Diisseldorf  exhibition.  250  w.  Engng — 
Aug.  8,  1902.    No.  50036  A. 

3,000  Indicated  Horse-Power  Vertical 
Triple  Expansion  Engine.  Illustrates  and 
describes  further  interesting  details  of 
this  very  large  engine.  900  w.  Engng^— 
Aug.  15,  1902.     No.  50090  A. 

Feed- Water  Filter. 

The  Harris-Anderson  Patent  Feed-Wa- 
ter Filter.  Illustrated  description  of  an 
apparatus  which  it  is  claimed  effects  the 
removal  of  all  oil  and  leaves  the  feed- 
water  fit  for  boiler  use.  1700  w.  Engng — 
Aug.  15,  1902.    No.  50091  A. 

Firing. 

Practical  Hints  on  Firing.  William 
Kavanagh.  Suggestions  for  safe  and  econ- 
omical firing  and  care  of  boilers.  111.  1900 
w.     Power — Aug.,  1902.     No.  49734  C. 

Indicators. 

Some  Indicator  Hints.  Forrest  E.  Car- 
dullo.  Illustrates  and  describes  the  styles 
of  connection  in  general  use,  and  various 
devices  for  reducing  motion,  giving  dia- 
grams showing  faults  in  handling  the  in- 
dicator, and  for  troubles  in  the  engine. 
1800  w.  Engr,  U  S  A — Aug.  i,  1902.  No. 
40824. 

Oil  Fuel. 

See  Railway  Engineering,  Motive 
Power. 

Piping. 

Steam  Piping  (Die  Dampfleitung) .  H. 
O.  Ritschel.  A  general  discussion  of  the 
oroportions  of  steam  pipes  in  connec- 
tion with  the  distribution  of  steam  from  a 
central  station  for  heating  purposes.  4500 
w.  Gesundheits-Ingenieurs— ^Jri>|0i,  1902. 
No.  50156  B.  o 
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Power  Plant 

Power  Plant  of  the  Ansonia,  New  York, 
the  Largest  Apartment  House  Ever  Built. 
Arthur  L.  Rice.  Illustrated  detailed  de- 
scription of  a  17-story  building,  contain- 
ing 340  suites  of  apartments,  besides 
stores,  restaurants,  baths,  etc.,  especially 
describing  the  great  power  plant  which 
furnishes  heat,  light,  refrigeration,  tele- 
phone service,  elevator  power,  etc.,  etc. 
7000  w.  Engr,  U  S  A — Aug.  i,  1902.  No. 
49823. 

Power  Plant  of  the  Central  Lard  Com- 
pany, Jersey  City,  N.  J.  Illustrates  and 
describes  a  plant  particularly  interesting 
as  regards  power  production  and  trans- 
mission. The  heating:  is  by  steam,  the 
cooling  by  brine,  the  lighting  and  pumping 
mostly  by  electricity,  and  the  water  supply 
by  means  of  the  air  lift.  2000  w.  Eng 
Rec— Aug.  9,  1902.    No.  49958. 

The  University  of  Chicago  Power  Plant. 
Illustrated  detailed  description  of  a  new 
central  liehting,  heating  and  power  gener- 
ating station  which  will  meet  the  require- 
ments of  25  separate  buildings.  4000  w. 
Steam  Engng — Aug.  10,  1902.    No.  49999. 

Safety  Valve. 

A  Cause  of  Steam  Boiler  Explosions 
(Sur  une  des  Causes  d'Explosion  des 
Chaudieres  a  Vapeur).  J.  Fournier.  De- 
scribing an  improved  form  of  inward- 
opening  safety  valve  unaffected  by  the 
jet  action  of  the  escaping  steam.  1200 
w.  Comptes  Rendus — ^July  28,  1902.  No. 
50174  D. 
Speed  Variations. 

The  Measurement  of  Variations  in  An- 
gular Velocity  (Ueber  ein  Ncues  Verfah- 
ren  zur  Messung  des  Ungleichformigkeits- 
grades  und  der  Winkelabweichung).  F. 
Klonne.  The  variations  of  the  revolving 
shaft  are  plotted  upon  a  uniformly  re- 
volving drum  in  the  form  of  waves.  4500 
w.  Elektrotech  Zeitschr — Aug.  14,  1902. 
No.  50170  B. 
Steam  Turbines. 

Test  of  a  De  Laval  Steam  Turbine  Us- 
ing Superheated  Steam.  Details  of  a 
series  of  remarkable  tests  made  by  Messrs. 
Dean  &  Main,  of  Boston,  upon  a  300- 
brake-horse-power  turbine  operated  at  va- 
rious loads  and  using  saturated  and  super- 
heated steam.  2300  w.  Eng  Rec — ^Aug. 
2,  1902.    No.  49857. 

The  DeLaval  Steam  Turbine  (Turbine 
a  Vapeur  De  Laval).  K.  Sosnowski.  An 
account  of  the  latest  developments  of  the 
De  Laval  steam  turbine,  with  data  as  to 
performances  of  recent  installations.  5000 
w.  Revue  de  Mdcanique — July  31,  1902. 
No.  50141  E-f  F. 

The  Development  of  the  Steam  Turbine. 
An  illustrated  description  of  the  Trenton, 
N.  J.,  works  of  the  De  Laval  St^am  Tur- 


bine Co.,  and  an  account  of 
of  a  300-brake  horse-power  nu 
w.     Elec  Rev,  N  Y— Aug.  ft 
49953. 

Superheated  Steam. 

Tlie  Practical  Economy  of 
perheated  Steam.  P.  Nolet 
from  the  French.  Discusses  8 
essentials  of  successful  appli 
gives  reasons  for  the  savings  d 
w.  Steam  Engng — Aug.  10,  191 
000. 

Tests. 

Engine  Tests.  H.  F.  Sch 
marks  applying  to  practical 
should  be  frequently  made  by  t 
in  charge.  1800  w.  Am  El< 
1902.     No. 


MISCELLANY. 
Aeronautics. 

Preliminary  Project  for  a  Di 
loon  (Avant-Projet  de  Ballo 
able).  M.Torres.  A  paper  pi 
fore  the  French  Academy  d 
spindle-shaped  balloon  with 
keel.  2500  w.  Comptes  R< 
21,  1902.    No.  50172  D. 

Project  for  a  Balloon  Capabl 
ing  the  Sahara  (Projet  d'Aerc 
ble  de  Traverser  le  Sahslra). 
A  detailed  description  of  a  pi 
fore  the  Minister  of  War  for  tl 
tion  of  a  balloon  of  1,000  cubic 
pacity,  for  crossing?  the  Sah 
8000  w.  Revue  Technique — ^Ju 
No.  50106  D. 

Aluminothermy. 

Aluminothermy  (Die  Alumii 
Dr.  H.  Goldschmidt.  A  'rev 
progress  which  has  been  made 
ization  of  the  heat  of  combust 
minum  in  the  industrial  arts 
Zeitschr  d  Oesterr  Ing  u  / 
Aug.  I,  1902.  No.  50145  B.  . 
Heating. 

Condensing  vs.  Exhaust  Stea 
Charles  L.  Hubbard.  Discuss 
examples,  assuming  condition 
the  advantages  of  the  conden? 
obstacles.  1600  w.  Am  Elc 
1902.  No.  49883. 
Lubrication. 

Force-Feed  Lubricators.  Jai 
bart.  Brief  illustrated  descripl 
rious  lubricating  devices.  2y. 
Elect'n— Aug.,  1902.    No.  4988; 

Oxygen. 

The  Production  of  Oxygen  b 
tional  Distillation  of  Liquid  A 
toffgewinnung  mittels  Fraktion 
dampftmg  Flussiger  Luft). 
i^rofessor  Linde's  naper  before 
of  German  Engineers,  giving  d< 
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construction  of  his  most  recent  apparatus. 
aooo  w.  Zeitschr  d  Ver  Deutscher  Ing — 
Aug.  9.  1902.    No.  501 15  D. 

Kcfrigeration. 

An  Experience  with  a  Small  Ice  Ma- 
chine. R.  L.  Shipman.  Describes  a  defect 
in  a  small  refrigerating  set  and  the  tempo- 
rary and  permanent  remedies.  111.  1500 
w.  Ice  &  Re  frig— -Aug.,  1902.  No.  49- 
726  C. 

A  Model  Western  Ice  Factory.  Illus- 
trated detailed  description  of  a  new  plant 
at  El  Reno,  Okla.,  and  its  power,  distill- 
ing and  freezing  equipment.  2000  w.  Ice 
&  Refrig— Aug.,  1902.     No.  49724  C. 

R/ecent  Tests  of  Rrefrigerating  Ma- 
chines in  Practical  Service  (Xeuere  Ver- 
suche  an  Kiihlmaschine  Verschiedcncr 
Systcme  im  Praktischen  Betricbe).  H. 
Lorenz.  With  tabulated  data  and  results 
of  a  numl»or  of  machines  of  the  ammonia, 
sulphunuis  acid,  and  carbonic  acid  types. 
2500  w.  Zeitschr  d  Ver  Deutscher  Ing — 
Aug.  9.  i<K)2.     Xo.  501 16  I). 

Water  Softeninp:  and  Purifying  Systems 
for  Ice  Plants.  J.  C.  Wm.  Circth.  'States 
the  advpntap:c>  cf  a  system  of  water  soft- 


ening and   purifying  in   ice-making,  and 
describes  the  We-Fu-Go  system.    1500  w. 
Ice  &  Refrig— Aug.,  1902.    No.  49725  C. 
Schools. 

Ventilating  and  Heating  the  Worcester, 
Mass.,  High  School.  Illustrated  descrip- 
tion of  a  system  using  hot  water  under 
forced  circulation  for  warming,  with  air 
supply  for  ventilation  only.  2000  w.  Eng 
Rec — Aug.  23,  1902.  No.  50226. 
Smoke  Prevention. 

The  Prevention  of  Smoke  in  Porcelain 
Furnaces  (Rauchbelastigung  durch  den 
Betrieb  von  Porzcllanbrennofen).  Jo- 
hann  Trnovsky.  Discussing  the  especial 
conditions  which  exist  in  the  firing  of 
porcelain,  with  designs  of  furnaces  for  the 
prevention  of  smoke.  5000  w.  2  plates. 
Ocsterr  Wochenschr  f  d  OefFent  Baudi- 
enst — Aug.  2,  1902.  No.  50150  B. 
Ventilation. 

The  Ventilation  of  Domestic  Dwellings. 
E.  W.  Wagner.  Read  before  the  British 
Inst,  of  Heat  &  Ven.  Engrs.  Discusses 
points  of  importance  in  securing  good 
ventilation.  3000  w.  Dom  Engng — Aug. 
2^,  \qo2.     Xo.  50JIJ  C. 


MINING  AND  METALLURGY 


COAL  AND  COKE. 
Appliances. 

Mechanical  Appliances  in  Mines.  R.  H. 
Wainford.  Calls  attention  to  work  which 
may  be  and  is  done  at  the  coal  face  by 
drills  and  coal-cutters,  as  a  means  of  econ- 
omizing. 111.  6000  w.  Inst  of  Mech 
Engrs— July  30,  1902.  Xo.  49893  D. 
Coal  Fields. 

British  Columbia:  Comox  and  Quat- 
sino  Coal  Fields,  Vancouver  Island. 
William  M.  Brewer.  Describes  these  fields 
and  gives  tabic  showing  the  production  of 
coal  and  coke  of  Vancouver  I>land,  per 
year  to  date.  2000  w.  Eng  &  Min  Jour — 
Aug.  9,  1902.    No.  49949- 

The  Development  of  the  Staffordshire 
Coalfield.  An  account  of  the  difficulties 
met  in  exploring  and  the  final  success. 
2000  w.  Ir  &  Coal  Trds  Rev— Aug.  8, 
1902.     No.  50040  A. 

The  Geology  of  the  Crow's  Nest  Coal 
Areas.  J.  AIcEvoy.  An  illustrated  ar- 
ticle describing  the  formation  and  esti- 
mating the  amount  of  coal  in  this  field, 
etc.  4800  w.  B  C  Min  Rec — Aug.,  1902. 
No-  49953  B. 
Coal  Waaldiig. 

Principles  of  Coal  Washing.  Samuel 
Dieselier.  Why  and  to  what  extent  class- 
ifiication  as  to  sizes  affects  the  separation 


of  minerals   of   difTerent    specific   gravity. 
2500  w.     Mines  &  Min — Aug.,  1902.     No. 

49909  c. 

Connellsville. 

The  Connellsville  Region.  Howard  N. 
Eaveiison.  Read  before  the  W.  Penn. 
Cent.  Min.  Inst.  Information  concerning 
its  mineral  resources,  various  industries, 
all  of  which  are  overshadowed  by  the  coke 
industry,  its  methods  by  'mining,  amount 
of  output,  etc.  5200  w.  Mines  &  Min — 
Aug.,   i(X)2.     Xo.  dQ9o8  C. 

Depreciation. 

Depreciation  of  Coal  and  Coke  by  Ship- 
ment. M.  Stelkens.  Report  .submitted  to 
the  International  Nav.  Cong,  at  Diissel- 
dorf.  Considers  causes  of  deterioration, 
and  gives  some  suggestions  for  their  im- 
provement. 3700  w.  Am  Gas  Jour — Aug. 
4,  1902.     No.  49827. 

Electric  Plant. 

See  Electrical  Engineering,  Power  Ap- 
plications. 

Headstocks. 

The  Erection  of  the  New  Headstocks 
at  the  Manners  Colliery.  Illustrates  and 
describes  the  headstocks  and  the  work  of 
erection,  which  was  accomplished  expedi- 
tiously without  interfering  with  the  work 
of  the  colliery.  1700  w.  Ir  &  Coal  Trds 
Rev— Aug.  8,  1902.    No.  50039  A. 
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COPPER. 

Britiali  Columbia. 

The  Ore  Deposits  of  Copper  Mountain, 
Similkameen  District,  B.  C.  O.  N.  Scott. 
Gives  a  description  of  these  ore  deposits, 
discussing  their  origin,  mining  and  treat- 
ment. 2500  w.  Can  Min  Rev — ^July  31, 
1902.    No.  49839  B. 

California. 

Copper  in  Northern  California.  J.  S. 
Diller.  Describes  this  copper  region  which 
is  growing  in  importance,  iioo  w.  Min 
&  Sci  Pr— Aug.  2,  1902.  Serial,  ist  part. 
No.  49938. 

Consumption. 

Copper  Consumntion.  Editorial  con- 
cerning the  consumption  during  the  first 
half  of  the  present  year.  1000  w.  Engng 
—July  25,  1902.    No.  49792  A. 

Leaching. 

Some  Notes  on  the  Leaching  of  Oxi- 
dized Copper  Ores.  L.  J.  Charles.  Re- 
views somewhat  the  history  of  the  copper 
industry  in  the  United  States,  the  mode 
and  place  of  occurrence  of  the  ores,  and 
the  leaching.  900  w.  Min  Rept — Aug. 
21,  1902.    No.  50099. 

Ores. 

Reformed  Copper  Ores.  J.  C.  Good- 
win. Discusses  some  of  the  influences 
that  country  or  wall  rock  have  upon  ores 
being  deposited  from  the  breaking  down 
of  the  sulphides  of  copper.  800  w.  Min  & 
Sci  Pr — Aug.  2,  1902.  Serial,  ist  part. 
No.  49937. 

GOLD  AND  SILVER. 

Appalachians. 

Gold  Mining  in  the  Southern  Appalach- 
ians. Joseph  Hyde  Pratt.  Historical  re- 
view of  the  gold-mining  industry  in  this 
region.  2000  v-  Eng  &  Min  Jour— Aug. 
23,  1902.  No.  S0217. 
BraziL 

Notes  on  Brazilian  Gold  Ores.    Orville 
A.  Derby.     Considers  certain  features  in 
the  occurrence  of  gold.     1800  w.    Eng  & 
Min  Jour— Aug.  2,  1902.     No.  49845. 
Broken  HiU,  N.  S.  W. 

The  Broken  Hill  (N.  S.  W.)  Deposits. 
Discusses  the  correct  geological  classifica- 
tion of  the  lodes,  and  the  accuracy  of  hy- 
potheses advanced.  2000  w.  Aust  Min 
Stand— July  3,  1902.  No.  49915  B. 
Costa  Rica. 

The  Gold  Mines  of  Costa  Rica.  Milton 
Franklin  Reitz.  The  paper  aims  to  give  a 
correct  idea  of  the  conservative  possibili- 
ties of  the  mining  industry  in  Costa  Rica. 
111.  6000  w.  Eng  &  Min  Jour — Aug.  16, 
1902.  No.  50009. 
Honnens  Proceas. 

De-Sulphurizing  Auriferous  Ore.     Re- 


ports a  trial  of  the  Honneus  pre 
at  the  Great  Boulder  mine  « 
month  of  April.  800  w.  Aust 
— ^June  26,  1902.    No.  49912  B. 

Klondike. 

The  Klondike— A  Four  Y« 
spect.  2000  w.  B  C  Min  ! 
1902.    No.  49935  B. 

Malay  Peninsula. 

Gold  Mining  in  Malaya.  1 
bridge.  Reports  the  condition 
dustry  which  is  at  present  und 
because  of  mismanagement.  151 
Min  Stand— July  3,  1902.    No. 

Quartz  Mining. 

Ihe    Economy   of    Electric 
Quartz  Mining.     C.  O.  Poole, 
fore  the  Pacific  Coast  Elec.  Ti 
Presents  in  a  practical  way  the 
results   obtained   by   the   use 
power  in  comparison  with  ste 
using  wood,  coal  and  oil  as 
paper  is  based  on  practice  of 
on  the  Mother  Lode  in  Amadc 
averas  counties,  California.     II 
Jour  of  Elec — ^July,  1902.    No. 

Rossland. 

Mining  in  the  Rossland  Disti 
Campbell.  Gives  briefly  the  his 
district,  its  mining  practice,  ii 
etc.  111.  6400  w.  Can  Min 
31,  1902.    No.  49841  B. 

Slimes. 

Notes  on  the  Treatment  of 
Filter  Presses.  Clement  Dixc 
describes  the  methods  used  ir 
and  New  Zealand.  1800  w. 
&  Met  Soc  of  S  Africa — ^June 
50049  E. 

Texas. 

The  Silver  Mine  of  Texas. 
Adkinson.    An  illustrated  accc 
Presidio  mine,  reviewing  its  hi: 
w.    Eng  &  Min  Jour — Aug.  2, 
49848. 

Washington. 

The  Ore  Deposits  of  Moi 
Washington.  J.  E.  Spurr.  An 
account  of  this  district,  the 
which  ore  is  especially  minec 
copper,  silver,  and  gold,  though 
found.  1800  w.  Eng  &  Min  . 
23,  1902.    No.  50216. 

IRON  AND  STEEL. 

ijritish  Columbia. 

British  Columbia  Iron  and  Cc 
Brewer.  A  description  of  t 
known  deposits,  their  location: 
and  the  extent  of  developmeni 
Mines  &  Min— Aug.,  1902.  N« 
Census  Report 

Census  Report  on  Iron  and 
port  for  the  census  year  1900. 
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give  statistics  not  available  for  the  Am. 
Ir  &  Steel  Assn's  annual  report.    7000  w. 
Ir  Age — Aug.  28,  1902.    No.  50229. 
G«t  Recorder. 

Apparatus  for  Recording  the  Gas  Pro- 
duced bv  a  Blast  Furnace  (Rep^strirappa- 
rat  zur  Uebcrwachung  der  Begichtun^  der 
Hochofen).  Dr.  Neumark.  Describing  a 
form  of  recording  device  for  indicating 
the  rate  of  gas  discharge  from  a  furnace ; 
thus  giving  a  valuable  indication  of  the 
combustion  performance.  1200  w.  Stahl 
u  Eisen — Aug.  i.  1902.    No.  50143  D. 

Hickel  Steel. 

Nickel  Steel.  Much  information  con- 
cerning this  valuable  alloy,  which  is  grow- 
ing in  use.  111.  1200  w.  R  R  Gaz — Aug. 
8.  1902.     No.  49967. 

Open  Hearth. 

Modem  Developments  in  the  Produc- 
tion of  Open-Hearth  Steel.  James  Chris- 
tie. Reviews  the  modern  developments  in 
the  open-hearth  process,  stating  the  advan- 
tage<  claimed  and  the  objections,  and  de- 
scribing briefly  specific  processes.  3300 
w.  Pro  Engrs'  Club  of  Phila — July,  1902. 
No.  49721  D. 

Ores. 

>foisturc  in  Lake  Superior  Iron  Ores. 
N.  P.  Hulst.  Read  before  the  Lake  Su- 
perif>r  Mining  Inst.  Discusses  whether 
It  will  pay  to  remove  partially  the  ex- 
cessive moisture  before  shipping.  1500  w. 
Ir  Age— Aug.  28,   1902.     No.  50233*! 

Pig  Iron. 

Changes  in  the  Manufacture  of  Pig  Iron 
as  Illustrated  by  the  Development  of  the 
American  Blast  Furnace.  John  Birkin- 
bine.  Reviews  the  history  of  the  manu- 
facture of  iron  in  the  United  States,  show- 
ing the  development  and  progress.  Il- 
lustrations and  discussion.  3800  w.  Pro 
Engrs'  Club  of  Phila — Julv,  1902.  No. 
49720  D. 

Pyrites  Mine. 

Pyrites  Mine.  Red  Gulch  Creek,  Skeena 
Division.  W.  F.  Best.  Illustrated  de- 
scription of  a  remarkable  deposit  of  iron 
pyrites.  500  w.  B  C  Min  Rec— Aug., 
1902.     No.  49934  B. 

Silicon. 

The  Influence  of  Silicon  upon  Red 
Shortness  (L'eber  den  Einfluss  des  Sili- 
ciums  beim  Gluhfrischen).  A.  Ledebur. 
With  tabulated  data  as  to  the  effect  of 
silicon  upon  the  brittleness  of  iron  at  a 
red  heat.  1500  w.  Stahl  u  Eisen— Aug. 
I.  1902.    No.  50142  D. 

SteeL 

The  Manufacture  of  Soft  Center  Steel. 
G.  F.  Blackiston.  Describes  methods  of 
making  this  steel  which  is  used  for  plow- 
shares, etc.  1400  w.  Ir  Age — ^July  31, 
1902.     No.  49747. 


Steel  Worki. 

See     Mechanical     Engineering,     Ma- 
chine Works. 

MINING. 

American  Methods. 

Some  American  Mining  and  Engineer- 
ing Methods.  The  present  article  dis- 
cusses difference  between  British  and 
American  methods,  the  American  mining 
schools  and  laboratories,  system  of  mining 
education,  etc.  111.  2500  w.  Col  Guard — 
Aug.  15,  1902.    Serial,  ist  part.  No.  50086  A. 

British  Columbia. 

Mineral  Production  of  British  Columbia 
in  1901.  Statistics  condensed  from  the  an- 
nual report  of  the  minister  of  mines.  600 
w.  U  S  Cons  Repts,  No.  1416 — Aug.  12, 
1902.    No.  49901  D. 

Mineral  Resources  and  Mining  Industry 
of  British  Columbia.  William  M.  Brewer. 
A  handsomely  illustrated  account  of  the 
district,  describing  the  gold,  copper  and 
other  ore  deposits  in  the  island  sections. 
3500  w.  Engineering  Magazine — Septem- 
ber,  1902.     No.  50182  B. 

Concentration. 

The  Concentration  of  Ores  bv  Means  of 
Oil.  H.  E.  T.  Haultain..  Shows  the  need 
of  the  process  and  discusses  its  use,  con- 
sidering also  several  processes  in  which 
oil  was  used.  2800  w.  B  C  Min  Rec — 
Aug..  1902.     No.  49936  B. 

Deep  Boring. 

New  Methods  of  Deep  Boring.  Illus- 
trates and  describes  a  method  which  con- 
sists in  the  employment  of  the  flushing 
water  as  a  medium  for  conveying  motive 
power  to  the  drilling  tool.  2700  w.  Ir  & 
Coal  Trds  Rev— Aug.  15.  1902.  No.  50- 
097  A. 

Dusseldorf  Exposition. 

Mining  .Appliances  at  the  Diisseldorf 
Exposition  (Die  Bergmannischen  Gewin- 
nungsarbeiten  auf  der  Ausstellung  zu 
Dusseldorf).  H.  Heise.  Giving,  brief  de- 
scriptions of  various  mining  appliances 
exhibited  at  Dusseldorf,  including  boring 
and  cutting  machinery,  explpisives,  ig- 
niters, etc.  3000  w.  I  plate.  Oesterr  Zeit- 
schr  f  Berg  u  Hiittenwesen — July  19,  1902. 
No.  50155  B. 

Mining  at  the  Dusseldorf  Exposition 
(Der  Bergbau  auf  der  Diisseldorfer  Aus- 
stellung 1902).  Dr.  H.  Hoffmann.  De- 
scribing the  various  forms  of  cableways 
cantilevers,  and  other  apparatus  for  con- 
veying and  loading  ore,  coal,  and  other 
mineral  exhibited  at  Diisseldorf.  5000  w. 
5  plates.  Gluckauf — Aug.  9,  1902.  No. 
50154  B. 

Mining  at  the  Diisseldorf  Exposition 
(Der  Bergbau  auf  der  Diisseldorfer  Aus- 
stellung 1902).  H.  Fandrich.  Describing 
especially  the  exhibits  relating  to  explo- 
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sives,  igniting  devices  and  safety  lamps. 
7500  w.  2  plates.  Gliickauf— July  26, 
1902.    No.  50152  B. 

Mining  at  the  Diisseldorf  Exhibition. 
Remarks  on  the  various  districts  giving 
general  particulars,  and  calling  attention 
to  some  of  the  objects  of  interest  to  min- 
ing engineers.  3200  w.  Engr,  Lond — 
July  25,  1902.  Serial,  ist  part.  No. 
49785  A. 

Mining  at  the  Diisseldorf  Exposition 
(Der  Bergbau  auf  der  Diisseldorfer  Aus- 
stellung  1902).  H.  Herbst.  Discussing  the 
exhibits  of  boring  and  cutting  machines 
and  rock  drills,  with  many  illustrations. 
7500  w.  4  plates.  Gliickauf — Aug.  2, 
1902.    No.  50153  B. 

Electric  Haulage. 

See  Electrical  Engineering,  Power  Ap-  • 
plications. 

Electric  Plant. 

See  Electrical  Engineering,  Power  Ap- 
plications. 
Exhibition. 

Mining  Machinery  at  the  Wolverhamp- 
ton Exhibition.  Illustrates  and  describes 
interesting  exhibits.  1400  w.  Col  Guard 
— ^July  25,  1902.  Serial,  ist  part.  No. 
49783  A. 
Explosives. 

Accidents  in  the  Use  of  Blasting  Ex- 
plosives. Remarks  of  H.  M.  Inspectors 
of  Explosives  on  each  class  of  accidents, 
as  given  in  a  recent  report.  1700  w.  Col 
Guard — ^July  25,  1902.     No.  49784  A. 

The  Testing  of  Explosives  for  Use  in 
Coal  Mining.  Information  from  the  re- 
port of  H.  M.  Inspector,  concerning  the 
working  of  the  testing  apparatus,  the  ex- 
plosives that  failed  to  pass  the  test,  etc 
1400  w.  Col  Guard — Aug.  i,  1902.  No. 
49929  A. 
Firedamp. 

ihe  Femie  Colliery  Exolosion.  A  dis- 
cussion of  this  disaster  at  the  Fernie  Coal 
Mines  in  British  Columbia,  which  occa- 
sioned the  death  of  130  men  or  more,  on 
May  22,  1002.  2300  w.  Col  Guard — ^July 
25,  1902.    No.  49782  A. 

The  Sudden  Disengagement  of  Fire- 
damp (Les  Degagements  Instantanes  de 
Grisou).  Henri  Ghysen.  A  general  dis- 
cussion of  the  formation  and  disengage- 
ment of  explosive  gases  in  mines,  with 
data  from  numerous  instances  in  practice. 
12000  w.  2  plates.  Rev  Univ  des  Mines — 
July,  1902.    No.  50134  H. 

Haulage. 

Different  Methods  of  Mine  Haulage 
Compared.  B.  F.  Jones.  Considers  the 
good  and  bad  methods  found  as  parts  of 
all  systems.  111.  7000  w.  Mines  &  Min — 
Aug.,  1902.     No.  49966  C. 


Mexico. 

Through  the  Sierra  Madres  I 
hua,  Mexico.  George  D.  JaniM 
count  of  the  mininc^  camps,  deac 
the  country,  and  general  in; 
111.  3800  w.  Eng  &  Min  Joui 
1902.    No.  49844. 

Power  Drills. 

Power  Drills.  C.  C.  Hansa 
lustrated  description  of  some  of 
known  types.  1700  w.  Can  It 
July  31,  1902.     No.  49838  B. 

Prospecting. 

Hints  to  Prospectors.  W.  I 
Showing  that  deposits  of  value 
overlooked,  and  urging  the  savi 
known  crystals,  with  data  of  the 
1200  w.  Min  &  Sci  Pr — Aug.  2, 
49939. 

Pumps. 

Cornish   Pumps.     Prof.   W. 
Considers  their  construction  ar 
of  operation  as  illustrated  in  tt 
Joplin   District,   Missouri.     111. 
Mines  &  Min — Aug.,  1902.     No 

Quarries. 

Karlshall  Granite  Quarries,  ( 
Sweden.  An  illustrated  detaile 
tion  of  this  famous  granite  disi 
w.    Quarry — Aug.,  1902.    No.  4 

Shaft  Sinking. 

The  Application  of  Suspend* 
Pumps  to  the  Sinking  of  De 
W.  Price  Abell.  An  illustral 
endeavorinc:  to  show  the  advant 
suitable  pumps,  tackle,  winches 
used.  1800  w.  Ir  &  Coal  T 
July  25,  1902.    No.  49799  A. 

The  Sinking  of  Shafts  in  W 
ing  Strata  (Les  Creusements  d 
Morts-Terrains).  A.  Habets. 
especially  the  devices  for  sink 
shown  at  the  Diisseldorf  exp( 
eluding  the  methods  of  Tomso 
berg  and  Clermont,  and  Pattb 
w.  3  plates.  Rev  Univ  des  M 
1902.  No.  50135  H. 
Timbering. 

Mine  Timbering  in  the  Old 
and  Knob  Hill  Mines.  H.  P.  E 
An  illustrated  description  of 
timbering  made  necessary  by  th 
size  of  the  ore  bodies.  3500  w. 
Rev— July  31,  1902.    No.  49840 

Square  Sett  limbering.  T.  ( 
den.  Describes  the  timbering  of 
mine,  U.  S.  A.,  and  at  Broke: 
S.  W.  1500  w.  Aust  Min  St 
19,  1902.  No.  4991 1  B. 
Winding  Engines. 

Electrically-Driven  Winding 
Illustrated  description  of  an  en 
Dortmund   mining   company   \ 
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haul  from  a  depth  of  2,296  feet,  100  tons  of 
coal  per  hour.  Also  of  another  type  to 
be  used  in  Saxony,  which  hauls  in  a  ten 
hours'  shift,  from  600  to  700  tons  of  coal 
from  a  depth  of  722  feet.  1500  w.  Engng 
— Aug.  I,  1902.    No.  49923  A. 

Electrioally  Operated  Hoisting  Plants 
(Forderanlaffen  mit  Elektrischem  An- 
trieb).  O.  Lasche.  With  detailed  illus- 
trations of  several  hoists,  showing  the 
wiring,  and  method  of  control.  2500  w.  i 
plate.  Gliickauf— July  19,  1902.  No.  50151B. 

Double  Tandem  Winding  Engine 
(Zwillings-Tandem-Fordermaschine) .  A. 
Deeg.  A  detailed  description  of  the  new 
winding  engine  with  double  spiral  drums 
recently  built  for  the  coal  mines  at  Rou- 
champ,  France,  by  the  Humboldt  Machine 
Works  at  Kalk.  4000  w.  i  plate.  Zeit- 
schr  d  Ver  Deutscher  Ing — July  19,  1902. 
No.  50108  D. 

MISCELLANY. 

Aluminuin. 

Process  for  Extractinpr  Aluminum.  De- 
scribes the  process  and  gives  information 
regarding  the  production,  values,  con- 
sumption, etc,  1200  w.  Am  Mfr — July 
31.  1902.     No.  49843. 

Asbestoa. 

Mining  Asbestos  in  Canada.  W.  Moll- 
man.  States  the  principal  localities  giving 
information  concerning  the  methods  of 
mining,  appliances  used,  treatment,  etc. 
900  w.  Min  &  Sci  Pr— July  26.  1902. 
No.  49835. 

CaHfomia. 

Mineral  Production  of  California  for 
1901.  Report  of  the  state  mineralogist, 
with  much  information  of  interest.  2000 
w.  Eng  &  Min  Jour— Aug.  9,  1902.  No. 
49950. 

CvlML 

See  Industrial  Economy. 

Diamonds. 

Diamonds  and  Carbons  in  Bahia.  In- 
formation concerning  the  deposits,  meth- 
od of  mining,  labor  conditions,  state  reg- 


ulations, method  of  selling,  etc.  4300  w. 
U  S  Cons  Repts,  No.  1423— Aug.  20,  1902. 
No.  50042  D. 

Manganese. 

A  New  Departure  in  Manganese  Min- 
ing. J.  S.  C.  Wells.  Describes  the  wash- 
ing out  of  the  ore  by  hydraulic  methods, 
similar  to  those  used  for  gold.  500  w. 
Eng  &  Min  Jour — Aug.  2,  1902.  No.  49- 
846. 

The  Manganese  Deposits  of  Santiago 
Province,  Cuba.  Arthur  C.  Spencer. 
Gives  the  location  of  deposits  thus  far 
worked,  describing  the  ores,  mode  of  oc- 
currence, geology,  etc.  111.  2300  w.  Eng 
&  Min  Jour— Aug.  23,  1902.     No.  50218. 

Petroleum. 

Oil  in  Book  Cliff  Region  of  Colorado.  A 
description  of  the  formations  near  Rifle 
Creek,  showing  oil  signs.  2400  w.  Mines 
&  Min — Aug.,  1902.    No.  49905  C. 

The  Beaumont  Oil  Field,  with  Notes 
on  Other  Oil  Fields  of  the  Texas  Re- 
gion. Robert  T.  Hill.  Gives  much  infor- 
mation concerning  the  occurrences  of  oil, 
describes  the  geology  of  the  Texas  re- 
gion, etc.  111.  5000  w.  Jour  Fr  Inst — 
Aug..  1902.  Serial,  ist  part.  No.  49- 
819  D. 

The  Fort  Steele  Oil  Field.  J.  C.  Ken- 
nedy. A  preliminary  report  giving  infor- 
mation of  the  oil-bearing  rocks  of  Wyom- 
ing. 1600  w.  Min  Rept — Aug.  7,  1902. 
No.  49932. 

Platinum. 

Microscopic  Effects  of  Stress  on  Plat- 
inum. Thomas  Andrews  and  Charles  Reg- 
inald Andrews.  Experiments  are  de- 
scribed, with  illustrations,  showing  the 
behavior  of  this  metal.  800  w.  Engng — 
July  25,  1902.     No.  49795  A. 

Tin. 

Red  River  Tin  Stream,  Cornwall.  Ed- 
ward Skewes.  An  illustrated  article  dis- 
cussing the  mode  of  operation  of  the 
these  English  tin  mines,  the  loss  of  tin, 
etc.  2900  w.  Eng  &  Min — Aug.  9,  1902. 
No.  49948. 
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COHDUCTING  TRANSPORTATION. 
Acddents. 

GoTcmment  Accident  Bulletin  Number 
3-  The  report  of  the  Interstate  Commerce 
Cofnmission  svaamAnzin^  the  collisions, 
derailments  and  casuahtes  during  the 
three  months  ending  March  31.  1500  w. 
R  R  Gaz— Ang.  1,  1902.    No.  497^1- 

Train  Accidents  in  the  United  States  in 
Jtmc.  Classified  list  2m  w.  R  R  Gaz— 
Aug.  1,  1902.    No.  497«>- 


Collisions. 

Forty-one  Rear  Collisions.  Editorial 
discussing  the  Government  reports,  Bulle- 
tins No.  2  and  No.  3,  and  the  causes  of 
the  collisions.  1500  w.  R  R  Gaz — Aug. 
22,  1902.    No.  50071. 

Fast  Run. 

A  Twentieth  Century  Run.  An  account 
of  a  run  of  133.9  miits  at  69,3  miles  per 
hour,  to  make  up  time  lost  by  the  tracks 
being  blocked  by  a  wreck.    800  vr.    Kxa 


»V  jm/!^fy  copies  0f  th€s*  orticUs.    See  page  163. 


158 


THE  ENGINEERING  INDEX, 


Engr  &  R  R  Jour— Aug.,  1902.    No.  49- 

833  C. 

Per  Diem. 

A  Question  to  be  Decided  in  Connection 
with  Per  Diem  Agreements.  Editorial 
discussion  of  the  question  where  state  laws 
grant  to  shippers  a  specific  number  of 
days  for  loading  and  unloading.  1700  w. 
R  R  Gaz— Aug.  15,  1902.    No.  49994- 

Switzerland. 

Statistics  of  Swiss  Railways  (Aus  der 
Schweizerischen  Eisenbahnstatistik) . 

With  comparative  tables,  showing  the  de- 
velopment of  Swiss  railways  in  1898,  1899. 
and  1900.    2500  w.     Schweizerische  Bau- 
zeitung— July  10,  1902.    No.  50122  B. 
Train  Seryice. 

Birmingham  to  London  in  One  Hour, 
Fifty-five  Minutes.  Describes  the  suc- 
cessful run  of  a  new  train  on  the  London 
and  North  Western.  800  w.  Engr,  Lond 
— Aug.  8,  1902.    No.  S0034  A. 

FINANCIAL. 
Purchase. 

The  Eastern  Illinois  Purchase.  Edito- 
rial discussion  of  the  purchase  of  the  Chi- 
cago &  Eastern  Illinois  R.  R  by  the  St. 
Louis  &  San  Francisco  R.  R.  Co.  2000  w. 
R  R  Gaz— Aug.  15,  1902.    No.  49995- 

MOTIVE  POWER  AND  EQXHPMENT. 

Car  Lighting. 

Car  Lighting  by  Acetylene  and  Elec- 
tricity. Extracts  from  the  address  of  L. 
T.  Canfield  before  the  M.  C.  B.  Associa- 
tion at  Saratoga.  1500  w.  Am  Engr  & 
R  R  Jour— Aug.,  1902.  No.  49834  C. 
Cars. 

A  New  Method  of  Steel  Car  Construc- 
tion. Plan  and  elevation  drawings,  with 
detail  views  of  a  design  of  car  which  is 
the  invention  of  H.  C.  Hodges.  The  claim 
is  that  a  lighter,  cheaper,  simpler  steel 
frame  car  is  shown  which  will  compare 
favorably  in  strength  with  any  of  the  pres- 
ent forms.  1400  w.  Ry  &  Engng  Rev — 
Aug.  2,   1902.     No.  49836. 

New  Vestibule  Coaches  on  the  C.  R.  R. 
of  N.  J.  Very  handsome  coaches  are  illus- 
trated and  described.  400  w.  Loc  Engng 
Aug.,   1902.     No.  49881  C. 

The  Constructive  Features  of  the  Good- 
win Car.  John  M.  Goodwin.  Describes 
the  special  features  of  this  car.  1600  w. 
R  R  Gaz— Aug.  8,  1902.    No.  49968. 

Unique  Design  for  Combined  Sleeping 
and  Parlor  Car.  Brief  description  of  the 
Holland  patent,  which  ^ves  a  compart- 
ment sleeping  car  for  night  service,  and 
an  open  parlor  car  for  day  travel,  with 
partitions  that  can  be  easily  operated^  700 
w.  Ry  &  Engng  Rev — Aug.  16,  1902.  No. 
S0005. 


Instruction  Car. 

Air  Brake  Instruction  Car  01 
C.  &  H.  R  R.  R.  Illustratio 
details  of  construction  and  the 
terior  arrangement,  with  descr 
w.  Ry  &  Engng  Rev — ^Aug.  a 
49941. 
Locomotives. 

Canadian  Ten-Wheeler.  Illui 
principal  dimensions  of  a  pai 
gine  designed  to  haul  trans 
trains.  900  w.  Loc  Engng— 
No.  49880  C. 

Four-Wheel  Coupled  Thi 
Compound  Locomotive.  Illu 
scription  of  an  engine  for  pai 
vice  on  the  Midland  Railwa] 
800  w.  Engng — Aug.  15,  190 
093  A. 

Metre-Gauge  Locomotive, 
photographs  and  description 
wheel  coupled  compound  dupl 
comotive  designed  and  built  or 
system.  500  w.  Engng — At 
No.  49924  A. 

Metre-Gauge  Fairlie  Engin 
Burma  Railway  Company.  lilt 
describes  the  most  modem  fo 
engines.  2200  w.  Sci  Am  Su 
1902.     No.  49997. 

New   Six-Coupled   Passeng< 
tive.    Illustration  and  general 
of  a  design  for  the  Missouri  ] 
way.  800  w.  Am  Engr  &  R  R 
1902.    No.  49832  C. 

Passenger  Engines  for  the 
&  Ohio  and  the  Missouri  Pa 
trates  and  describes  the  nota 
of  two  engines,  giving  general 
600  w.  R  R  Gaz— Aug.  i,  19c 
759. 

Recent  Progress  in  Locon 
struction  (Neuere  Fortschritt- 
motivbau).  H.  v.  Borries.  J 
the  recent  developments  in 
work,  including  superheating, 
ing,  improved  materials,  etc. 

1.  3000   w.     Zeitschr   d   Vei 
Ing— July  19,  1902.    No.  50105 

Six- Wheel  Connected  Pass< 
motive  for  the  C.  &  O.  Ry. 
description  of  mountain  type  p 
gines  for  fast  service  under  tz 
ditions.    900  w.    Ry  &  Engng 

2,  1902.    No.  49837. 
Ten-Wheel  Passenger  Loco 

the   Mexican   National   Ry. 
with  description  of  recently  co 
gines    designed    for    burnmg 
coal.     1000  w.     Ry  &  Engng 
23,  igo2.    No.  50214. 

The  Distribution  of  Worl 
pound  Locomotives  (R^partiti 
vail  dans  les  Machines  Comi 
Mohr.  An  examination  of  thi 
tribution    in    compound    locoi 
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various  positions  of  the  link.  looo  w. 
Genie  Civil — Aug.  2,  1902.  No.  50103  D. 
The  First  Successful  Coal  Burner  and 
Its  Modem  Successor.  Two  illustrations, 
with  an  account  of  the  introduction  of  coal 
for  lr»comotive  fuel,  iioo  w.  Loc  Engng 
— Aug.,  1902.    No.  49879  C. 

OU  FueL 

The  Application  of  Masut  on  the  Rus- 
sian Railways  (Application  du  Mazout  au 
Chauffage  des  Locomotives  Russes).  H.j 
Guerin.  Describing  the  apparatus  used 
for  burning  the  petroleum  residues  of 
Southeastern  Russia.  1200  w.  Genie 
Civil — Aug.  9.  1902.    No.  50105  D. 

SoUiBg  Stock. 

New  Rolling  Stock,  Midland  Great- 
Western  Railway  of  Ireland.  Describes 
new  rolling-stock,  giving  illustrations  of 
new  locomotives.  1200  w.  Engr,  Lond 
— ^July  2^.  1902.    No.  49786  A. 

ValTe  Gear. 

A  Ntrw  Valve  Gear  for  Compound  Lo- 
com« 'lives  ( Neue  Steuerung  fiir  Verbund- 
lokomotiven).  M.  Kuhn.  With  diagrams  . 
of  an  improved  form  of  straight-link  mo- 
lion,  and  indicator  cards  showing  the 
steam  distribution.  3000  w.  Zeitschr  d 
\'er  Dtutscher  Ing— July  26.  1902.  No. 
501 1 1  D. 

Valves 

The  Application  of  Cylindrical  Steam 
DiMnbuting  Valves  to  Locomotives.  Wal- 
ler M.  Smith.  Gives  illustrated  descrip- 
ti«-^ns  of  valves  tried,  and  much  informa- 
ti«"»n  concerning  the  working  of  engines 
fitted  with  them,  their  action  under  differ- 
ent C'-^nditions.  etc.  111.  6000  w.  Inst  of 
Mech  Engrs— July  30.  1902.     No.  49894  D. 

Weight  Distribution. 

A  Diagram  for  Axle  Loading  and  Its 
Application  to  Locomotives  (Das  Dia- 
gramm  der  Achsbelastung  und  Seine  An- 
wendung  bei  Drei  und  Mehrachsigen 
Lokomotiven).  J.  Kempf.  A  graphical 
and  anahtical  examination  of  the  distribu- 
tion of  weights  in  locomotives  by  means 
of  equalizing  levers.  1200  w.  Glasers 
Annalen — Aug.  i.  1002.     No.  501 21  D. 

NEW  PROJECTS. 
Africa. 

The  Cape  to  Cairo  Railway.  An  inter- 
esting account  of  the  progress  and  pres- 
ent condition  of  this  railway,  the  rolling 
stock,  business,  etc.  1200  w.  Engr,  Lond 
— Aug.  I,  1902.  Serial,  ist  part.  No. 
49926  A. 
Bagdad. 

The  Baffdad  Railroad.  D.  G.  Hogarth. 
Extract  from  an  article  in  the  National 
Rnnrw.  London,  giving  the  history  of 
this  project  1800  w.  R  R  Gaz— Aug. 
8.  igcj.    No.  40f*73. 

IfV  swj»^fy  copies  of  these 


Ecuador. 

The  Guayaquil  &  Quito  Railway  of  Ec- 
uador. An  illustrated  historical  account 
of  this  interesting  piece  of  railway  con- 
struction, with  information  concerning 
elevation  and  the  character  and  number 
of  bridge  structures.  1500  w.  Ry  Age — 
Aug.  8,  1902.  No.  49942. 
Mountain  Railway. 

The  Lotschberg  Railway  (Die  Lotsch- 
bergbahn).  An  account  of  the  topography 
and  route  of  the  proposed  railway  and 
tunnel,  over  the  Lotschberg,  Switzerland. 
The  tunnel  will  be  8^/^  miles  long.  Serial. 
Part  L  2000  w.  Schweizerische  Bauzeit- 
ung— Aug.  9,  1902.  No.  50124  B. 
Salt  Lake. 

The  Railroad  Through  Salt  Lake.  Il- 
lustrations and  description  of  novel  meth- 
ods used  in  the  construction  of  the  Og- 
den-Lucin  cut-off  of  the  Southern  Pacific. 
The  present  article  deals  with  the  con- 
struction in  shallow  water.  1300  w.  Ry 
Age— Aug.  15,  1902.    No.  50004. 

PERMANENT  WAY  AND  FIXTURES. 
Car  Hoist. 

See  Electrical  Engineering,  Power  Ap- 
plications. 

Engine-House. 

B.  &  O.  Standard  Engine-House  and 
Machine  Shop,  at  Fairmont,  W.  Va.  Il- 
lustrated detailed  description.  600  w.  R 
R  Gaz — Aug.  I,  1902.     No.  49758. 

Frost  Action. 

Disturbance  of  Roadbed  and  Bridges 
by  Frost  on  the  Trans-Siberian  Railway. 
Illustrated  description  of  interesting  phe- 
nomena observed  on  this  line  in  Siberia. 
500  w.  Eng  News— July  31,  1902.  No. 
49754. 

Power  Plant. 

The  Power  Plant  of  the  New  Union 
Station.  D.  B.  Kinch.  Describes  the 
power  plant  of  the  new  station  of  the 
Pennsylvania  R.  R.  at  Pittsburg,  Pa.  3000 
w.  Pro  Engrs  Soc  of  W  Penn— July, 
1902.    No.  50202  D. 

Re-building. 

The  Re-building  of  the  Baltimore  & 
Ohio  Railroad.  Gives  an  outline  of  the 
general  scheme,  and  an  illustrated  account 
of  the  proposed  reconstruction  work.  4000 
w.    R  R  Gaz— Aug.  22,  1902.    No.  50068. 

Shops. 

The  Omaha  Railway  Shops  at  Saint 
Paul.  An  illustrated  description  of  the 
extensive  improvements  made  in  the  St. 
Paul  shops  to  furnish  better  facilities  for 
rolling-stock  maintenance.  1600  w.  Ry 
Age— Aug.  22,  1902.     No.  50213. 

Signalling. 

A  Description  of  the  Westinghousc 
Electro-Pneumatic  Interlock  Snv\UVi  ^tid 

articles.    See  page  163. 
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Signal  System  Installed  in  the  Yards  of 
the  Pennsylvania  Union  Station,  Pitts- 
burg, Penna.,  by  the  Union  Switch  and 
Signal  Company.  J.  G.  Schreuder.  111. 
5000  w.  Pro  Egrs  Soc  of  W  Penn — ^July, 
1892.    No.  50203  D. 

A  New  Safety  Signal  System  for  Re- 
peating Railway  Danger  Signals  Visibly 
and  Audibly  in  the  Locomotive  Cab.  From 
La  Nature.  Illustrates  and  describes  an 
invention  of  Capt.  Netter,  the  object  of 
which  is  to  reproduce  in  the  engineer's 
cab  the  signals  seen  along  the  track.  1800 
w.     Sci  Am  Sup — Aug.  2,  1902.    No.  49- 

751. 

Electric  Interlocking  at  Bridge  Junc- 
tion. Illustrates  and  describes  a  plant  in 
Illinois  having  features  of  particular  in- 
terest, one  of  the  switches  being  a  mile 
from  the  cabin.  1200  w.  R  R  Gaz — Aug. 
15,  1902.    No.  49992. 

Fog  Signaling.  A  study  of  ten  acci- 
dents on  British  railways  due  to  fogs,  and 
how  to  prevent  the  ignoring  of  danger 
signals.  Shows  the  difficulties  to  be  over- 
come. 2400  w.  Engr,  Lond — Aug.  15, 
1902.    No.  50087  A. 

Interlockinjr  Switch  Towers  (Cabines 
d'Enclenchements).  M.  Cossmann.  A 
discussion  of  the  arrangement  of  the  tower 
for  a  number  of  levers  as  illustrated  by 
the  station  at  Amiens,  and  elsewhere  in 
France.  3500  w.  Rev  Gen  d  Chemins  de 
Fer — Aug.,  1902.    No.  50139  H. 

Modern  Electric  Block  Signaling.  E. 
F.  Bliss.  Abstract  of  a  thesis  presented 
for  graduation  at  the  Univ.  of  Nebraska. 
Outlines  some  of  the  more  important 
features  of  present  automatic  block-signal 
practice.  111.  4800  w.  Elec  Wld  &  Engr 
—Aug.  23.  1902.    No.  50219. 

The  Progress  of  Block  Signaling  on 
American  Railways.  Editorial  review  of 
a  report  of  the  Committee  on  Safety  Ap- 
pliances of  the  Am.  Ry.  Assn.  2000  w. 
Eng  News — ^Aug.  21,  1902.  No.  50066. 
Tenninal  Equipment. 

The  Mechanical  and  Electrical  Equip- 
ment of  the  Pittsburg  &  Lake  Erie  Rail- 
road  Tunnel,    Pittsburg.     An   illustrated 


description  of  app>aratus  for  m 
ventilating,  lighting,  powa; 
equipment  consists  of  boilers  t 
coal  and  ash-handling  plant,  < 
erating  sets,  air  compressor^ 
tilling  and  refrigerating  plaa 
plants,  etc.  2500  w.  Eng  B 
1902.  Serial,  ist  part  Na 
Tunnels. 

See  Civil  Engineering.  Coni 
Union  Station. 

Construction,  Design,  etc.,  < 
Union  Station  for  the  Penney! 
road,  Pittsburg,  Pa.  J.  G.  Gi» 
reviews  the  progress  in  com 
business  buildings,  during  t 
years,  and  gives  an  illustrated 
of  the  design,  construction  wi 
this  station  which  combines  X 
of  a  modem  office  building  an 
4000  w.  Pro  Engrs  Soc  of 
July,  1902.    No.  50201  D. 

The  New  Union  Station  P.  1 
burg.  Pa.  G.  C.  Qark.  An 
artide  dealing  with  the  locatic 
tion  of  site,  approaches,  elcv 
and  train  sheds.  5000  w.  Pro 
of  W  Penn— July,  1902.  No. 
Viaducts. 

See  Civil  Engineering,  Bridj 

TRAFFIC. 

Freight 

A  Novel  and  Important  Fi 
tract.  A  slightly  abridged  coj 
cular  issued  by  A.  B.  Stick 
oarticulars  of  a  contract  just 
the  beef  shippers.  2500  w. 
Aug.  IS,  1902.    No.  49991- 

MISCELLANY. 
International  Congress. 

Subjects  and  Reporters — L 
Railway  Congress.  Gives  th 
and  reporters  for  the  seventh 
this  Congress,  which  will  be  he) 
ington,  D.  C,  May,  1905.  1500  ^ 
— Aug.  22,  1902.     No.  50069. 
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Accounting. 

See  Industrial  Economy. 

Berlin. 

The  Metropolitan  Railway  of  Berlin 
(Le  Chemin  de  Fer  Metropolitain  Elec- 
triqoe  de  Berlin).  A  genmd  description 
of  the  electric  elevated  railway  in  Berlin, 
with  views  of  the  important  bridges  and 
other  structures.  8000  w.  Rev  Gen  d 
Chemins  de  Fer— Aug.,  1903.  No.  50- 
140  H. 


Berlin-Zossen. 

Results  of  the  Tests  on  the 
sen  Experimental  High-Speed 
tracts  from  a  paper  by  Gehein 
Lochner,  printed  in  Closers  Ai 
ing  new  information  not  befon 
2800  w.  St  Ry  Jour— Aug.  2, 
49864  D. 

Brakes.  ^_^ 

Power  Brakes  foTSfarcct^Ca 
prepared  by  a  committee  for  tb 
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Public  Improvements  in  St  Louis.     1500 
w.    R  R  Gaz— Aug.  i,  1902.     No.  49757- 
Car  DiiTinf. 

Lecture  on  Electric  Car  Driving.  E.* 
W.  Elsley.  A  lecture  to  be  ^iven  horse- 
men, enginemen  and  the  novice  on  their 
first  attendance  for  tuition  in  electric  car 
driving.  1800  w.  Elec  Engr,  Lond — 
Aug.  8,  1902.    No.  50026  A. 

Can. 

Convertible  Cars.  W.  E.  Partridge.  Il- 
lustrates and  describes  the  forms  of  rail- 
way cars  which  aim  to  combine  the  lead- 
ing features  of  open  and  closed  cars.  1800 
w.  St  Ry  Rev— Aug.  20,  1902.  No.  50- 
228  C. 

Chicago. 

Loop  Terminals  and  Transfer  Station ; 
Metropolitan  Elevated  R.  R.,  Chicago. 
States  the  advantages  of  loop  terminals, 
and  grives  plans  and  description  of  recent 
work  in  this  city.  1300  w.  Eng  News — 
Aug.  14,  1902,  No.  49990. 
Colliaioiia. 

Runaway  Trolley  Cars.  Editorial  dis- 
cussion of  the  recent  accident  at  Glovers- 
ville,  N.  Y..  and  the  operation  of  electric 
roads  in  general.  3000  w.  R  R  Gaz — 
Aug.  I,  1902.     No.  49763- 

Despatching. 

Interurban  Car  Despatching.  Sugges- 
tions relating  to  a  system  for  using  the 
telephone,  reviewing  methods  in  present 
use.  2000  w.  St  Ry  Jour — Aug.  2,  1902. 
No.  49869  D. 

Electric  Locomotives. 

Electric  Locomotives.  Waldon  Faw- 
cett.  Information  concerning  these  en- 
gines of  the  storage  batterj-  type,  stating 
their  economic  advantages.  111.  1200  w. 
Loc  Engng— Aug.,  1902.     No.  49878  C. 

High  Speed  Locomotive  (Schnellbahn- 
Lokomotive).  W.  Reichel.  Describing 
the  Siemens  &  Halske  locomotive  oper- 
ating at  10.000  volts  pressure  on  the  Ber- 
lin-Zossen  high  speed  military  railway. 
6000  w.  Elektrotech  Zeitschr — Aug.  7, 
igo2.    No.  50167  B. 

Electrification. 

Electrification  on  the  North  Eastern 
Railway.  Facts  from  the  specifications 
concerning  the  change  to  electric  power 
on  one  of  the  branches  of  this  railway. 
Map.  2500  w.  Engng— Aug.  15,  1902. 
No.  50094  A. 

Etcctxo-PBeuiiiatic. 

New  Electro- Pneumatic  System  of  Elec- 
tric Railway  Construction.  Bion  J.  Ar- 
nold. A  brief  description  of  the  writer's 
sjrstem  with  a  statement  of  the  results  he 
believes  will  be  accomplished  by  its  adop- 
tion. 1500  w.  Trans  Am  Inst  of  Elec 
Engrs— -May.  1902.    No.  50235  D. 


European  Practice. 

Some  Notes  on  European  Practice  in 
Electric  Traction  with  Three-Phase  Al- 
ternating Currents.  Carl  L.  de  Muralt 
Brief  description  of  typical  roads  using 
polyphase  alternating  currents,  results  of 
tests,  etc.  111.  7700  w.  Trans  Am  Inst 
of  Elec  Engrs— April,  1902.    No.  4981 1  D. 

Express  Trains. 

The  Express  Train  of  the  Future.  De- 
scribes certain  features  of  the  new  loco- 
motives which  are  to  be  tested  on  the 
Berlin-Zossen  line  next  year.  900  w.  U 
S  Cons  Repts,  No.  141 5— Aug.  11,  1902. 
No.  49849  D. 

Feeders. 

The  Distribution  of  Current  in  Railway 
Systems  CStromvertheilung  auf  Eisen- 
bahnnetzcn).  Ph.  Pforr.  Developinpf  a 
graphical  method  by  which  the  distnbu- 
tion  can  be  shown  both  for  direct  and 
branching  circuits.  3000  w.  Elektrotech 
Zeitschr — July  24,  1902.     No.  50160  B. 

Finance. 

Electric  Traction  Finance.  Exiitorial 
on  the  annual  report  of  the  working  of 
the  Glasgow  tramways.  700  w.  Engng — 
Aug.  8,  1902.     No.  50037  A. 

Interurban. 

High-Speed  Interurban  Electric  Rail- 
ways. George  H.  Gibson.  A  highly  illus- 
trated discussion  of  the  recent  phenomenal 
development  of '  interurban  electric  rail- 
ways, with  numerous  examples  of  im- 
portant roads.  5000  w.  Engineering  Mag- 
azine— September,  1902.     No.  50184  B. 

The  System  of  the  Youngstown-Sharon 
Railway  and  Light  Company.  Illustrated 
description  of  a  recently  opened  line  which 
is  a  good  example  of  modern  construc- 
tion. 2000  w.  St  Ry  Jour — Aug.  2,  1902. 
No.  49863  D. 

Ireland. 

The  Sutton  and  Howth  Tramway.  Il- 
lustrated description  of  a  line  which  gives 
a  fine  view  of  Dublin  Bay.  1800  w.  St 
Ry  Jour — Aug.  2,  1902.    No.  49870  D. 

Italy. 

The  Ventimiglia-Bordighera  Electric 
Tramway.  Enrico  Bignami.  Brief  illus- 
trated description.  500  w.  Elec  Rev,  N  Y 
—Aug.  16,  1902.    No.  49981. 

London. 

The  Electrification  of  London.  Concern- 
ing the  bills  before  the  British  parlia- 
ment, giving  details  of  the  schemes,  and 
a  summary  of  the  route  and  points  of  in- 
terest of  the  different  lines.  Map.  2700 
w.    Nature— July  24,  1902.    No.  49764  A. 

ICazseillea,  France. 

The  Electric  Tramways  of  Marseilles 
(Tramways  Electriques  de  Marseille). 
Especially   describing  the   central   gener- 
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ating  station  and  transforming  apparatus. 
3000  w.  I  plate.  Genie  Civil — Aug.  9, 
1902.    No.  50104  D. 

The  Electric  Tramways  of  Marseilles 
(Tramways  Electriques  de  Marseille).  M. 
Denizet.  A  detailed  description  of  the 
entire  plant  with  map  of  the  city  and 
plans  of  the  station  and  equipment.  8000 
w.  4  plates.  Ann  des  Fonts  et  Chaussees 
—I  Trimestre,  1902.    No.  50127  E+F. 

Motor  Testing. 

See  Electrical  Engineering,  Measure- 
ments. 

Power  Station. 

The  Central  Fower  Station  of  the  Glas- 
gow Municipal  Electric  Tramways.  Illus- 
trated detailed  description  of  this  station 
and  its  equipment.  3500  w.  Fower — 
Aug.,  1902.    No.  49731  C. 

Repair  Shops. 

New  Repair  Shops  of  the  Rhode  Island 
Suburban  Railway.  Illustrated  descrip 
tion  of  the  arrangement  and  equipment  of 
these  shops  for  the  repairing  of  the  rolling 
stock  of  the  street  railway  system.  1200 
w.    Eng  Rec— Aug.  2,  1902.    No.  49861. 

Short  Railway. 

A  Unique  Railway.  C.  E.  Price.  Brief 
description,  with  illustrations  of  the  "An- 
gel's Flignt"  in  Los  Angeles,  Cal.  It  is 
350  feet  in  length  and  rises  100  feet.  It  is 
built  on  the  three-rail  automatic  turn- 
out system.  500  w.  Sci  Am — Aug.  9, 
1902.  No.  49874. 
Signals. 

Block  Signal  Systems  for  Electric  Rail- 
ways. H.  D.  Emerson.  Showing  the 
adaptability  of  the  block  system,  and  its 
application  by  means  of  the  "train  staff," 
to  high  speed  electric  railways.  2000  w. 
St  Ry  Jour— Aug.  16,  1902.  No.  50007  D. 
Stray  Currents. 

Electrolysis  in  Water-Pipes.  W.  H. 
Humphreys.  Kead  before  the  Brit.  Assn. 
of  W.  Wks.  Engrs.  Presents  facts  re- 
lating to  the  injury  of  pipes  from  electro- 
lytic action,  giving  extracts  from  the 
Board  of  Trade  regulations.  6500  w. 
Elec  Engr,  Lond — Aug.  8,  1902.  No.  50- 
024  A. 

History  of  the  Electrolysis  Question.  W. 
H.  Humphreys.  Extracts  from  a  paper 
and  discussion  at  the  annual  meeting  of 
the  British  Assn.  of  Water- Works  Engrs. 
Presents  facts  relating  o  the  action  on 
gas  and  water  pipes.  7500  w.  Jour  Gas 
Lgt— Aug.  5,   1902.     No.  49978  A. 

Injury  to  Metal  Pipes  by  Electric  Rail- 
ways (Gefahrdunpr  von  Mctallrohrleitun- 
gen  durch  Eldctrische  Bahnen).  R.  Ul- 
bricht.  Giving  the  results  of  measure- 
ments of  electric  leakage  in  Dresden  and 
in  Leipsig,  and  the  corrosion  of  water 
pipes  in  both  cities.     2000  w.     Elektro- 


tech   Zeitschr— Aug.    14,    190a. 
171  B. 

See  Gas  Works  Engineering. 
Suburban. 

The  Aurora,  Elgin  &  Chicagc 
An  illustrated  detailed  descript 
important  suburban  electric  rail 
ering  the  most  populous  suburba 
of  Chicago.  Also  describes  I 
ment,  rolling  stock,  etc.  8000  ^ 
Rev— Aug.  20,  1902.  No.  50227 
Surface  Contact. 

The  Cruvellier  Surface  Conta< 
Illustrates  and  describes  a  new  s; 
has  been  tested  at  Neuilly,  near 
which  claims  to  have  overcome 
the  disadvantages  of  other  co 
tems.  2000  w.  Engng — Aug. 
No.  50092  A. 

Third  Rail. 

The  Electric  Third  Rail.  W. 
Illustrates  and  describes  a  thin 
tection  which  is  simple  and  cfF 
consists  of  a  channel  of  iron  or 
ported  by  brackets  directlv  over 
2H  inches  above  the  third  rail 
St  Ry  Jour — ^Aug.  2,  1902.    No. 

Through  Traffic. 

Through  Traffic  on  Tramway 
sengers  and  Goods.  J.  E.  Wal 
before  the  Liverpool  Chamber 
merce.  Also  editorial.  / 
through  traffic  wherever  pos 
showing  the  advantages  of  a  lai 
of  tramways.  Discusses  method 
ditions.  5200  w.  Elec  Engr,  L 
25,  1902.    No.  49775  A. 

Trolley  Omnibus  Line. 

Trolley  Omnibus  Line  Betv 
and  Upper  Monte  Carlo.  Pr 
advantages  of  the  auto-trolley 
many  places,  and  gives  an  illus 
scription  of  the  system  to  be  in 
this  line.  3000  w.  St  Ry  Joui 
1902.    No.  49871  D. 

Versailles. 

Electric  Traction  on  the  Line 
Invalides  to  Versailles  (La  Trac 
triques  sur  la  Ligne  des  Invalic 
sailles).  M.  Mazen.  A  generj 
tion  of  the  power  house,  transfoi 
locomotives,  with  a  plan  of  the 
w.  Rev  Gen  d  Chemins  de  ] 
1902.     No.  50138  H. 

Wear. 

Notes  on  the  Wear  and  Main 
Tramwavs.  C.  F.  Wike.  Read 
Assn.  of  Munic.  &  Co.  Engrs. 
and  information  concerning  th( 
electric  tramways,  from  ot 
made  of  the  tramways  of  Shefi 
111.  1800  w.  Elec  Engr,  Lond 
1902.     No.  49773  A. 
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EXPLANATORY  NOTE— THE  ENGINEERING  INDEX* 

Wc  hold  ourselves  ready  to  supply — usually  by  return  of  post — the  full  text  of  every 
irticle  indexed  in  the  preceding  pages,  in  the  original  language,  together  with  all  accopi- 
fnnying  illustrations ;  and  our  charge  in  each  case  is  regulated  by  the  cost  of  a  single  copy 
of  the  journal  in  which  the  article  is  published.  The  price  of  each  article  is  indicated  by  the 
letter  following  the  number.  When  no  letter  appears,  the  price  of  the  article  is  20  cts.  The 
letter  A,  B  or  C  denotes  a  price  of  40  cts. ;  D,  of  60  cts. ;  E,  of  80  cts. ;  F,  of  $1.00;  G,  of 
$1.20;  H.  of  $1.60.  In  ordering,  care  should  be  taken  to  give  the  number  of  the  article  de- 
sired, not  the  title  alone. 

Serial  publications  are  indexed  on  the  appearance  of  the  first  installment. 


SPECIAL  NOTICE. — To  avoid  the  inconvenience  of  letter-writing  and  small  remittances,  eipc- 
Cially  from  foreign  countries,  and  to  cheapen  the  cost  of  articles  to  those  who  order  frequently,  wc  sell 
coupons  at  the  following  prices: — 20  cts.  each  or  twelve  for  $2.00,  thirty-three  for  $5,  and  one  hundred 
#«r  $15. 

E«ch  cotipon  will  be  received  by  us  in  payment  for  any  20-cent  article  catalogued  in  the  Index. 
For  articles  of  a  higher  price,  one  of  these  coupons  will  be  received  for  each  20  cents;  thus,  a  40-cent 
Vticle  will  require  two  coupons;  a  6o-cent  article,  three  coupons;  and  so  on.  The  use  of  these  coupons 
is  strongly  commended  to  our  readers.  They  not  only  reduce  the  cost  of  articles  25  per  cent,  (from 
joc  to  15c.),  but  they  need  only  a  trial  to  demonstrate  their  very  great  convenience — especially  to 
<Bgineers  in  foreign  countries,  or  away  from  libraries  and  technical  club  facilities. 

Write  for  a  sample  coupon — free  to  any  part  of  the  world. 


CARD  INDEX. — These  pages  are  issued  separately  from  the  Magazine,  printed  on  one  side  of  the 
paper  only,  and  in  this  form  they  meet  the  exact  requirements  of  these  who  desire  to  clip  the  items 
for  card-index  purposes.  Thus  printed  they  are  supplied  to  regular  subscribers  of  Thb  ENGXNiniNO 
MACA2IXE  at  10  cts.  per  month,  or  $1.00  a  year;  to  non-subscribers,  .15  cts.  per  month,  or  $3.00  a  year. 

THE  PUBLICATIONS  REGULARLY  REVIEWED  AND  INDEXED. 


The  titles  and  addresses  of  the  journals  regularly  reviewed  are  given  here  in  full,  but  only  abbre- 
Tiated  titles  are  used  in  the  Index.  In  the  list  below,  w  indicates  a  weekly  publication,  b-w,  a  bi- 
weekly. S'W,  a  semi-weekly,  m,  a  monthly,  b-m.  a  bi-monthly,  t-m,  a  tri-monthly,  qr,  a  quarterly,  s-q,  semi- 
quarterly,  etc.    Other  abbreviations  used  in  the  index  are:  111 — Illustrated;  \V — Words;  Anon — Anonymous. 

Alliance  Industrielle.     m.     Brussels.  Bulletin  de  la  Societe  d'Encouragement.   m.  Paris. 

American  Architect,     a*.     Boston.  Bulletin  of  Dcpt.  of  Labor,     b-tn.     Washington. 

American  Electrician,     m.     New  York.  Bulletin  Scicntifique.     m.     Liege. 

Am.  Engineer  and  R.  R.  Journal,     m.     New  York.  Bull.   Soc.  Int.  d  Electricicns.     m.     Paris. 

American  Gas  Light  Journal,     tc;.     New  York.  Bulletin  of  the  Univ.  of  Wis.,  Madison,  U.  S.  A. 

American  Jl.  of  Science,     m.     New  Haven,  U.S.A.  Bull.  Int.  Railway  Congress,     m.     Brussels. 

American  Machinist,  tv.     New  York.  Canadian  Architect,     m.     Toronto. 

Am.  Manuf.  and  Iron  World,  w.  Pittsburg,  U.  S.  A,  Canadian  Electrical  News.     m.     Toronto. 

American  Shipbuilder,    w.     New  York.  Canadian  Engineer,     m.     Montreal. 

American  Telephone  Journal,    u:     New  York.  Canadian  Mining  Review,    m.    Ottawa. 

Annales  des  Ponts  et  Chauss^es.     m.     Paris.  Chem.  Met.  Soc.  of  S.  Africa,     m.     Johannesburg. 

Ann.  d  Soc.  d  Ing.  e  d  Arch.  Ital.     w.     Rome.  Colliery  Guardian,     w.     London. 

Architect,     v.     London.  Compressed  Air.    m.     New  York. 

Architectnral  Record,     qr.     New  York.  Comptes  Rendus  de  I'Acad.  des  Sciences,   tv.    Paris. 

Architectural  Review,    s-q,    Boston.  Consular  Reports,     m.     Washington. 

Architect's  and  Builder's  Magazine,    m.    New  York.  Contemporary  Review,     m.     London. 

Armce  nnd  Marine,     w.     Berlin.  Deutsche  Bauzeitung.     b-w.     Berlin. 

Aaatralian   Mining  SUndard.     w.     Sydney.  Domestic  Engineering,     m.     Chicago. 

Antocar.     a*.     Coventry,  England.  Electrical  Engineer,     w.     London. 

Aotomobtle  Magazine,    m.     New  York.  Electrical  Review,    tv.     London. 

Antomotor  It  Horseless  Vehicle  Jl.    m.     London.  Electrical  Review,    w.    New  York. 

Brick  Builder,    m,    Boston.  Electrical  World  and  Engineer,    w.    New  York. 

Britisk  Architect,     v.     London.  Electrician,    tv.    London. 

BriL  Cohmkia  Mining  Rec.    m,   Victoria,  B.  C.  Electricien.    w.    Paris. 

BoiUcr.    w.    London.  Electricity,    w.    London.  --^  j 

Balkcin    Aawrican     Iron    and    Steel    Asso.      tv.  Electricity,    w.    New  York. 

U.  S.  A.  Electrochemist  &  Metallurgist   m,    London. 
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Elektrizitat.    b-w.    Leipzig. 

Elektrochemische  Zeitschrift    m.    Berlin. 

Llektrotechnische  Zeits<chrift.    tv.    Berlin. 

Elettricita.    w.    Milan. 

Engineer,    w.    London. 

Engineer,    s-m.    Cleveland,  U.  S.  A. 

Engineering,    w.    London. 

EAginering  and  Mining  Journal,    ur.    New  York. 

Enginering  Magazine,    m.    New  York  &  London. 

Engineering  News.    w.    New  York. 

Engineering  Record,    w.    New  York. 

Eng.  Soc.  of  Western  Penna.    m.    Pittsburg,  U.S.A. 

Fire  and  Water,    w.    New  York. 

Foundry,    m.    Cleveland,  U.  S.  A. 

Gas  Engineers'  Mag.    m.    Birmingham. 

Gas  World,    w.    London. 

G^nie  Civil,   w.    Paris. 

Gesundheits-Ingenieur.    s-m.    Munchen. 

Giorn.  Dei  Lav.  Pubb.  e.  d.  Str.  Ferr.    w.    Rome. 

Glaser's  Ann.  £  Gewerbe  &  Bauwesen.   s-m.    Berlin. 

Horseless  Age.    w.    New  York. 

Ice  and  Refrigeration,    m.    New  York. 

111.  Zeitschr.  f.  Klein  u.  Straussenbahnen.  s-m. 
Berlin. 

Indian  and  Eastern  Engineer,    m.    Calcutta. 

Ingeneria.    b-m.    Buenos  Ayres. 

Ingenieur.    tu.    Hague. 

Insurance  Engineering,    m.    New  York. 

Iron  Age.    tu.    New  York. 

Iron  and  Coal  Trades  Review,    w.    London. 

Iron  and  Steel  Trades  Journal,    w.    London. 

Iron  irade  Review,    w.    Cleveland,  U.  S.  A. 

Jour.  Am.  Foundrymen's  Assoc,    m.    New  York. 

Journal  ^sso.  Eng.  Societies,    m.    I^iladelphia. 

Journal  of  Electricity,    m.    San  Francisco. 

Journal  Franklin  Institute,    m.    Philadelphia. 

Journal  of  Gas  Lighting,    w.    London. 

Journal  Royal  Inst,    of  Brit.  Arch.    s-qr.    London. 

Journal  of  Sanitary  Institute,    qr.    London. 

Journal  of  the  Society  of  Arts.    w.    Londo... 

Journal  of  U.  S.  Artillery  b-m.   Fort  Monroc.U.S.A. 

Journal  Western  Soc.  of  Eng.    b-m.    Chicago. 

Journal  of  Worcester  Poly.  Inst.,  Worcester,  U.S.A. 

Locomotive,    m.    Hartford,  U.  S.  A. 

Locomotive  Engineering,    m.    New  York. 

Machinery,    m.    London. 

Machinery,    m.    New  York. 

Madrid  Cientifico.    t-m.    Madrid. 

Marine  Engineering,    m.    New  York. 

Marine  Review,    w.    Oeveland,  U.  S.  A. 

Mem.  de  la  Soc.  des  Ing.  Civils  de  France,   m.   Paris. 

Metallographist.    qr.    Boston. 

Metal  Worker,    w.    New  York. 

M^tallurgie.    w.    Paris. 

Minero  Mexicano.    w.    City  of  Mexico. 

Minerva,   w.   Rome. 

Mines  and  Minerals,    m.    Scranton,  U.  S.  A. 

Mining  and  Sci  Press,    tu.    San  Francisco. 

Mining  Journal,    tv.    London. 

Mining  Reporter,    tv.    Denver,  U.  S.  A. 

Mitt,  aus  d  Kgl  Tech.    Vcrsuchsanst.    Berlin. 

Mittheilungen  des  Vereines  fur  die  Forderung '  de« 
Local  und  Strassenbahnwesens.    m.    Vienna. 

Modem  Machinery,   m.   Ciicago. 

MonatsKhr.  d  Wurtt.  Ver.  f  Baukunde.  m.  Stutt- 
gart. 

Moniteur  Industriel.   w.    Paria. 


Mouvement  Maritime,    tu.    Brussels. 

Municipal  Engineering,    m.    Indianapolia,  L 

Municipal  Journal  and  Engineer,    m.    New 

National  Builder,    m.    Chicago. 

Nature,    tu.    London. 

Nautical  Gazette,    tu.    New  York. 

New  Zealand  Mines  Record,    m.    Wellingtoc 

Nineteenth  Century,    m.    London. 

North  American  Review,    m.    New  York. 

Oest.  Wochenschr.  f.  d.  Oeff  Baudienst    tu.    ' 

Oest.  Zeitschr.  Berg*  &  Huttenwesen.    w.    ^ 

Ores  and  Metals,    tv.    Denver,  U.  S.  A. 

Plumber  and  Decorator,    m.    London. 

Popular  Science  Monthly,    m.    New  York. 

Power,    m.    New  York. 

Power  Quarterly.    New  York. 

Practical  Engineer,    tu.    London. 

Pro.  Am.  Soc.  Civil  Engineers,    m.    New  Y< 

Procedings  Engineers'  Club.    qr.    Philadelpb 

Pro.  St.  Louis  R'Way  Club.    m.    St.  Louis,  U 

Progressive  Age.    s-m.    New  York. 

Quarry,    m.    London. 

Queensland  Gov.  Mining  Jour.    m.    Brisbant 

tralia. 
Railroad  Digest,    tv.    New  York. 
Railroad  Gazette,    tv.    New  York. 
Railway  Age.    tv.    Chicago. 
Railway  &  Engineering  Review,    tv.    Chicago. 
Review  of  Reviews,    m.    London  &  New  Yoj 
Revista  d  Obras.  Pub.    w.    Madrid. 
Revista  Tech.  ed  Agr.    b-m.    Catania. 
Revista  Tech.  Ind.    m.    Barcelona. 
Revue  de  Mecanique.    m.    Paris. 
Revue  Gen.  des  Chemins  de  Fer.    m.    Paris. 
Revue  Gen.  des  Sciences,    w.    Paris. 
Revue  Technique,    b-m.    Paris. 
Revue  Univcrselle  des  Mines,    m.    Liege. 
Rivista  Gen.  d  Ferrovie.    tu.    Florence. 
Rivista  Marittima.    m.    Rome. 
Sanitary  Plumber,    s-m.    New  York. 
Schiffbau.    s-m.    Berlin. 
Schweizerische  Bauzeitung.    tu.    Zurich. 
Scientific  American,    tu.    New  York. 
Scientific  Am.  Supplement,    tu.    New  York. 
Stahl  und  Eisen.    s-m.    Dusseldorf. 
Steam  Engineering,    m.    New  York. 
Stevens'  Institute  Indicator,    qr.    Hoboken,  I 
Stone,    m.    New  York. 
Street  Railway  Journal,    m.    New  York. 
Street  Railway  Review,    m.    Chicago. 
Telephone  Magazine,    m.    Chicago. 
Telephony,    m.    Chicago. 
Tijds.  V  h  Kljk.  Inst,  v  Ing.    qr.    Hague. 
Tramway  &  Railway  World,    m.    London. 
Trans.  Am.  Ins.  Electrical  Eng.    m.    New  Y( 
Trans.  Am.  Ins.  of  Mining.  Eng.    New  York. 
Trans.  Am.  Soc.  of  Civil  Eng.    m.    N'ew  Yorl 
Trans.  Am.  Soc.  of  Heat  &  Ven.  Eng.    New 
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Afches. 

Theor>'  of  Steel-Concrete  Arches  and  of 
Vaulted  Structures.  By  William  Cain, 
M-  Am.  Soc.  C.  E.  Size.  3^  in.  by  6  in. ; 
pp.  181 ;  plate,  i ;  figures,  24.  Price,  50  cts. 
New  York:  D.  Van  Nostrand  Company. 

This  is  the  second  edition  of  one  of 
the  Van  Nostrand  science  series,  by  the 
professor  of  mathematics  in  the  University 
of  North  Carolina,  about  one-half  of  the 
prc-ent  book  being  entirely  new.  This 
work  contains  a  complete  solution,  graph- 
ical and  analytical,  of  the  elastic  arch  of 
variable  section.  The  arch  of  steel  and 
concrete  combined  has  been  taken  up  in 
detail  to  illustrate  the  general  graphical 
treatment.  Culverts  and  tunnel  arches, 
yroined  and  cloistered  arches  and  domes 
of  masonry  are  also  discussed.  The  aim 
throughout  has  been  to  give  a  clear  analy- 
sis of  the  nrinciples  involved,  a  knowledge 
of  the  fundamental  principles  of  the 
equilibrium  polygon  being  alone  assumed. 
Armattf  re  .Windi  nfs. 

Armature  Windings  of  Direct  Current 
Dynamos;  Extension  and  Application  of 
a  General  Winding  Rule.  By  E.  Arnold. 
'Iranslated  from  the  original  German  by 
Francis  B.  De  Gress,  M.  E.  Size,  6  in. 
by  9;S  in.:  pp.  VI,  124:  ficrures.  146.  Price, 
$2.00.  New  York:  D.  Van  Nostrand 
Company. 

This  is  a  translation,  by  the  chief  of  the 
testing  department  of  the  Crocker-Wheeler 
Company,  of  the  German  treatise  by  the  as- 
sistant professor  of  electrotechnics  and 
machine  design  at  the  Riga  Polytechnic 
School.  Starting  with  fundamental  prin- 
ciples, the  author  develoi>es  a  general  for- 
mula applicable  to  all  direct-current  ar- 
mature windings.  This  rule  not  only  em- 
braces all  known  windings,  but  accom- 
plishes even  more:  a  general  solution  of 
the  winding  problem.  By  the  aid  of 
this  rule  and  in  conjunction  with  the  va- 
rious methods  of  connecting  inductors 
which  are  shown,  it  is  possible  to  design 
other  windings.  The  work  is  very  fully 
illustrated  with  winding  diagrams,  and 
contains  a  large  number  of  designs,  in- 
cluding many  of  historic  interest. 


Civil   Entnneering  as  Applied  in   Con- 
struction.    By  Lcveson   Francis  Vemon- 


Harcourt,  M.  A.,  M.  Inst.  C.  E.  Size, 
6  in.  by  9  in. ;  pp.  XV,  624 ;  illustrations, 
368.  Price.  $5.00.  London.  New  York  and 
Bombay:   Longmans,  Green  and  Co. 

This  book  treats  of  the  principles  in- 
volved in  the  different  branches  of  civil 
engineering  construction,  and  illustrates 
the  methods  by  which  these  principles 
receive  their  practical  application  by  de- 
Fcribinsr  a  great  variety  of  works.  Dif- 
ferent sections  are  devoted  to  materials, 
preliminary  works,  foundations  and  roads; 
railway,  bridge  and  tunnel  engineering; 
river  and  canal  engineering,  and  irrigation 
works ;  dock  works  and  maritime  engi- 
neering: sanitary  engineering.  The  vol- 
ume is  well  illustrated,  has  a  full  index 
which  gives  a  concise  indication  of  the 
purport  of  each  reference,  and  gives  a 
comprehensive  survey  of  the  best  practice 
and  greatest  works  in  the  whole  field  of 
civil  engineering. 

Drawing, 

Sclf-Help  Mechanical  Drawing;  An  Ed- 
ucational Treatise.  Bv  X.  Hawkins,  M. 
E.  Size.  10  in.  by  6j,<  in. :  pp.  299;  figures, 
314.  Price.  $2'oo.  New  YorK :  Theo. 
Audcl  &  Co. 

The  nurpose  of  thi<  hook  is  to  aid  the 
aspiring  student  in  making  the  first  advance 
towards  a  thorough  and  useful  knowledge 
of  drawing  in  its  several  divisions,  and 
to  this  end  the  subject  has  been  treated  in 
minute  detail  and  profusely  illustrated. 
Sections  are  devoted  to  chalk  work,  free- 
hand drawing,  geometrical  drawing,  ma- 
terials and  instruments,  mechanical  draw- 
ing, lettering,  dimensioning,  shading,  sec- 
tion lining  and  colors,  drawing-office  rules, 
patent  drawings,  perspective  and  various 
other  matters,  and  the  book  is  concluded 
with  a  number  of  useful  tables  and  a  ref- 
erence index. 

Electrical  Calculations. 

Electrical  and  Magnetic  Calculations  for 
the  Use  of  Electrical  Engineers  and  Ar- 
tisans, Teachers,  Students  and  All  Others 
Interested  in  the  Theory  and  Aoolication 
of  Electricity  and  Magnetism.  By  A.  A. 
Atkinson,  M.  S.  Size,  5  in.  by  7  in. ;  pp. 
VII.  310;  figures,  45.  Price.  $1.50.  New 
York :  D.  Van  Nostrand  Comnany. 

This  book  is  the  outgrowth  of  several 
years  of  experience  in  teaching  youtvg  mtn 
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the  rudiments  of  electricity,  the  author  be- 
ing a  professor  in  Ohio  Universitv,  and  a 
large  part  of  the  matter  was,  in  fact,  pre- 
pared especially  as  an  introduction  to  a 
course  in  electrical  engineering.  Differ- 
ent branches  of  the  subject  are  taken  up  in 
the  dozen  chapters,  and  after  the  laws  and 
formulae  have  been  developed,  examples 
are  worked  out,  illustrating  the  application 
of  the  principles,  and  giving  familiarity 
with  the  processes.  The  book  is  well  il- 
lustrated and  has  an  index. 

Electrical  Gitechlsm. 

The  Electrical  Catechism.  533  Plain  An- 
swers to  533  Practical  Questions  about 
Electrical  Apparatus,  Compiled  from  the 
Regular  Issues  of  Power.  Size,  5H  in. 
by  9  in.;  pp.  210;  figures,  246.  Price, 
$2.00.  New  York:  Hill  Publishing  Com- 
pany. 

A  very  good  practical  book.  The  au- 
thor has  not  attempted  to  cover  the  entire 
electrical  field,  but  has  treated  the  prin- 
ciples and  practice  of  "heavy-current" 
electrical  engineering  in  a  clear  and  con- 
cise manner  which  will  appeal  particularly 
to  the  central-station  or  isolated-plant  en- 

?:ineer,  but  will  also  be  a  helpful  review 
or  the  engineering  student.  The  book  is 
fully  illustrated  and  has  an  index. 

Electric  Driving. 

Les  Moteurs  Electriques  dans  les  In- 
dustries a  Domicile.  A  report  made  to 
the  Belgian  Minister  of  Industry  and  La- 
bor, by  Ernest  Dubois  and  Armand  Ju- 
lin.  Size,  6j/$  in.  by  10  in. ;  pp.  292.  Pa- 
per covers. 

This  book  contains  the  results  of  an 
examination  of  the  mechanical,  economic 
and  social  effects  of  the  use  of  electric  mo- 
tors in  domiciliary  industries.  The  par- 
ticular industries  investigated  were  the 
Swiss  watch-making  industry,  the  silk 
weaving  at  Lyons  and  the  ribbon  industry 
at  St.  Etienne,  France.  The  authors  vis- 
ited these  localities  and  got  their  informa- 
tion at  first  hand.  Each  industry  is  treat- 
ed in  detail,  with  an  abundance  of  facts 
and  figures;  and  the  conclusion  arrived  at 
is  that  while  the  electric  motor  renders  la- 
bor much  more  efficient,  it  is  doubtful 
whether  it  can  prevent  the  ultimate  cen- 
tralization of  industries  in  factories. 

EkdMc  Rallwayt. 

Les  Chemins  de  Per  Electriques.  By 
Leon  Gerard.  Size  6  in.  by  gli  in.;  pp. 
288;  illustrations,  42.     Paper  covers. 

This  is  one  of  the  monthly  bulletins  of  the 
Belgian  Electrical  Society,  and  contains  a 
comprehensive  and  well-illustrated  review 
of  electric  railways  in  their  various  as- 
pects. There  is  a  comparison  between 
steam  and  electric  traction,  and  the  appli- 
cation of  electridtv  to  main  line  railways 
is  discussed.  Tables  are  ^ven,  in  which 
electric  railways  are  classified  according 


to  different  systems,  and  in  n 
parative    weights    and    other 
shown ;  and  there  is  a  bibliograi 
Geometry* 

The  Foundations  of  Geometfi 
vid  Hilbert,  Ph.  D.  Translate 
Townsend,  Ph.  D.  Size,  5J4  in 
pp.  VII,  132;  figures,  52.  P 
Us.  6d.)  Chicago :  The  Open  < 
lishing  Company.  London:  K 
Trench,  Triibner  &  Co.,  Ltd. 

The  material  contained  in  thii 
given  in  substance  by  Profess 
as  a  course  of  lectures  on  £udi< 
etry  at  the  University  of  Gottini 
he  occupies  the  chair  of  mathen 
sets  up  a  system  of  axioms,  am 
cusses  their  relations  to  one  at 
also  the  bearing  of  each  upon 
development  of  Euclidean  geon 
translation  into  English  is  very 
and  finished,  and  the  book  is 
well  made. 

Graphlci* 

A  Graphic  Method  for  Solvi 
Questions  in  Arithmetic  or  Ali 
George  L.  Vose.  Size  3^  in. 
pp.  62;  figures,  29.  Price  50 
York:  D.  Van  Nostrand  Comt 

This  is  the  second  edition  of 
Van  Nostrand  science  series,  t 
fessor  of  civil  engineering  ir 
College.  The  graphic  method 
was  suggested  by  the  commoi 
representing  the  movements  < 
trains,  in  which  time  is  repr 
the  abscissas,  distances  by  the 
and  train  movements  by  diago 
inclination  shows  the  speed.  ] 
applies  this  method  to  a  yarie 
braic  problems,  which  it  s( 
simply  and  quickly. 

Labor  and  CapltaL 

Labor  and  Capital.    A  Discus 
Relations    of    Employer    and 
Edited  by  John  P.  Peters,  D. 
SVi  in.  by  8  in.;  pp.  XLIV, 
York  and  London:  G.  P.  Putn 

This  volume  is  one  of  the 
of  the  Day"  series  and  contain 
cipal  articles  contributed  to  a 
in  the  daily  newspapers  cor 
Mr.  W.  R.  Hearst,  the  Am 
Journal,  the  Chicago  American 
Examiner,  of  San  Francisco.  1 
question  discussed  was :  "Are  tl 
of  employer  and  employed  m 
if  so,  how  can  this  mutuality 
be  made  erfective?"  Further,  0 
soecial  questions,  on  trusts,^  lal 
arbitration,  model  industries, 
etc.,  were  addressed  to  each  < 
College  professors,  national  an< 
cials,  ecclesiastics,  lawyers,  phil 
and  reformers,  men  of  affairs 
leaders  took  part  in  this  symp 
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in  most  cases  have  revised  their  papers  for 
the  present  volume,  which  altogether  con- 
tains the  broadest  and  most  comprehensive 
discussion  of  the  ever-present  and  all-im- 
portant "labor-capital"  question  ever  held. 

MbMrab. 

A  Oassified  List  of  Minerals,  Precious 
and  Other  Stones.  By  Felix  J.  Troughton. 
Size,  aVj  in.  by  7J4  in. ;  pp.  27.  Price,  50 
cents.    New  York:  The  Abbey  Press. 

This  is  an  alphabetically  arranged  list 
of  about  550  minerals  and  precious  stones, 
with  brief  definitions. 

Mttoldpai  Year  Book. 

The  Municipal  Year  Book,  1902.  Edited 
by  M.  N.  Baker,  Ph.  B.,  C.  E.  Size,  6 
in.  by  9  in.;  pp.  LIV.  310.  Price,  $3.00. 
New  York:  The  Engineering  News  Pub- 
lishing Company. 

This  book,  by  the  associate  editor  of 
"Engineering  News,"  combines  a  directory 
of  municipal  officials  and  franchise  com- 
panies, an  exhibit  of  municipal  and  pri- 
vate ownership,  and  an  outline  of  the  lead- 
ing public  works  and  services  in  each  of 
the  1.524  largest  municipalities  of  the 
United  States.  It  includes  all  the  incor- 
porated places  of  3,000  population  and  up- 
wards, by  the  U.  S.  Census  of  1900,  and, 
in  addition,  all  New  England  "towns"  of 
like  size.  The  facts  of  most  vital  interest 
under  each  municipality  are  summarized 
and  commented  upon  in  the  introduction, 
while  the  body  of  the  book  contains  the 
detailed  statistics  of  each  place,  such  as 
population,  assessed  valuation,  principal 
officials,  ownership  of  public  utilities,  wa- 
ter supply,  sewerage,  street-cleaning,  street 
sprinkling,  garbage,  fire  department,  elec- 
tric wires.  The  towns  are  arranged  al- 
phabetically under  their  respective  states 
and  territories,  which  are  grouped  ge- 
ographically. This  work  is  a  most  useful 
one  for  everj-body  interested  in  municipal 
affairs,  and  forms  as  comprehensive  a 
compilation  of  municipal  statistics  as  prob- 
ably ever  has  been  made. 

Pblypluae. 

Standard  Polyphase  Apparatus  and 
Systems.  By  Maurice  A.  Oudin,  M.  S., 
Mem.  Am.  Inst  E.  E.  Size,  5^  in.  by 
8  in.;  pp.  289;  figures,  169.  Price,  $3.00. 
New  York:  D.  Van  Nostrand  Company. 
London:  Sampson  Low,  Marston  &  Co. 

This  is  the  third  edition  of  a  work 
which  was  first  published  only  three  years 
ago.  and  which  has  now  been  brought  up 
to  date  by  describing  the  most  recent  ap- 
plications of  polyphase  working:  After 
a  general  introduction  to  alternating  cur- 
rent theory,  different  classes  of  apparatus 
are  described.  Chapters  are  devoted  to 
generators,  induction  motors,  synchronous 
motors,  rotary  converters,  static  trans- 
formers, and  station  equipment  and  gen- 
eral apparatus,  the  last  being  particularly 


interesting,  owing  to  the  greatly  increased 
demands  upon  modem  controlling  and 
switching  devices.  Then  follow  chapters 
on  the  two-phase,  the  three-phase  and 
the  monocyclic  systems,  the  choice  of  fre- 
quency, the  relative  weights  of  copper  for 
various  systems,  and  the  calculation  of 
transmission  lines,  while  an  appendix  con- 
tains the  1899  report  of  the  Am.  Inst.  E. 
E.  committee  on  standardization,  to  which, 
however,  amendments  have  now  been  pro- 
posed. The  book  is  well  illustrated  with 
many  photo- reproductions  of  electrical 
apparatus,  and  has  a  number  of  diagrams 
and  tables. 

Railway  EoglneerlDg. 

Proceedings  of  the  Third  Annual  Con- 
vention of  the  American  Railway  Engi- 
neering and  Maintenance-of-Way  Associ- 
ation, held  at  the  Auditorium  Hotel,  Chi- 
cago, Illinois,  March  18,  19  and  20,  1902. 
Size,  6  in.  by  9  in.;  pp.  501;  figures,  9; 
plates,    1 1 ;    paper   covers. 

The  bulk  of  this  volume  is  taken  up  with 
the  proceedings  of  the  association,  con- 
sisting of  papers,  reports  and  discussions 
on  various  subjects  relating  to  railway  en- 
gineering, materials  and  accounts,  and,  in 
addition,  the  contents  include  past  and 
present  officers,  list  of  members,  deceased 
members,  membership  and  mileage  of 
roads  represented  in  the  association,  stand- 
ing committees  and  outline  of  committee 
work,  committees  of  the  board  of  direc- 
tion, constitution  and  index. 

Refrigeration. 

Refrigeration,  Cold  Storajje  and  Ice- 
Making.  A  Practical  Treatise  on  the  Art 
and  Science  of  Refrigeration.  By  A.  J. 
Wallis-Tayler,  C  E.,  Assoc.  M.  Inst.  C.  E. 
Size,  534  in.  by  8^4  in.;  pp.  XXI,  590; 
illustrations.  361.  Price.  $3.00.  London: 
Crosby  Lockwood  and  Son.  New  York: 
D.  Van  Nostrand  Company. 

This  is  a  very  comprehensive  treatment 
of  the  subjects  named  in  the  title,  well 
illustrated  and  made  up  into  a  handsome 
book.  The  various  refrigerating  processes 
and  cold  storage  systems  are  fully  de- 
scribed, there  are  chapters  devoted  to  re- 
frifrerator  cars  and  marine  refrigeration, 
industrial  and  constructional  applications, 
the  management  and  testing  of  refrigerat- 
ing machinery,  the  cost  of  working  and 
the  production  of  very  low  temneratures. 
An  appendix  contains  useful  tables  and 
memoranda  and  a  bibliogrsiphv  of  refriger- 
ation, while  the  work  is  completed  by  a 
full  index. 

Sanitary  Sdeoce. 

Principles  of  Sanitary  Science  and  the 
Public  Health,  with  Special  Reference  to 
the  Causation  and  Prevention  of  Infec- 
tious Diseases.  By  William  T.  Sedgwick, 
Ph.  D.  Size,  6  in.  by  9  »"• ;  PP-  XIX,  368. 
Plates,  6.    Price,  $3.00.    New  York:  The 
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Macmillan  Company.     London:    Macmil- 
lan  &  Co.,  Ltd. 

The  present  volume  is  the  outgrowth  of 
a  course  of  lectures  given  to  the  students 
of  the  Massachusetts  Institute  of  Tech- 
nology, where  the  author  is  professor  of 
biology.  It  brings  together  and  presents 
in  a  simple  and  logical  form  those  fun- 
damental scientific  principles  on  which  the 
great  practical  arts  of  modem  sanitation 
securely  rest.  Different  chapters  are  de- 
voted to  the  human  mechanism;  diseases 
and  their  causes;  the  rise  and  influence 
of  bacteriology;  sanitary  aspects  of  the 
struggle  for  existence;  infection  and  con- 
tagion; various  vehicles  of  infectious  dis- 
ease, such  as  sewage,  water,  ice,  milk, 
uncooked  foods;  sewage  disposal  and  pu- 
rification; the  establishment  and  conser- 
vation of  purity  in  public  water  supplies; 
the  prevention  and  inhibition  of  infection, 
decomposition  and  decay — asepsis  and  an- 
tisepsis; the  destruction  or  removal  of 
infection — disinfection  and  disinfectants. 
The  principles  laid  down  in  this  book  are 
illustrated  with  an  abundance  of  examples 
of  actual  occurrences,  and  the  author  has 
also  drawn  unon  his  own  experience  as 
biologist  to  the  State  Board  of  Health  of 
Massachusetts,  so  that  the  work  forms  a 
very  interesting  and  instructive  presen- 
tation of  a  subject  which  is  of  the  greatest 
and  most  general  importance. 
Surveying. 

Plane  Surveying.  By  Paul  C.  Nugent, 
A.  M.,  C.  E.  Size,  6  in.  by  9  in. ;  pp.  XVI, 
577;  figures  320;  plates,  6.    Price,  $3.50. 

This  is  a  text  and  reference  book  for 
the  use  of  students  in  engineering  and 
for  engineers  generally,  by  the  associate 
professor  of  civil  engineering  in  Syracuse 
University.  It  is  a  comprehensive  treatise 
on  surveying  as  practiced  at  the  present 
time.  It  gives  an  account  of  linear  meas- 
uring instruments  and  range  poles;  chain 
surveying ;  compass  and  general  survey- 
ing: telescopes  of  surveying  instruments; 
leveling;  transit  surveying;  the  planime- 
ter  and  slide  rule;  topographical  survey- 
ing; hydrographic  surveying;  mine  sur- 
veying; the  solar  instrument;  and  United 
States  public  lands.  Appendices  treat  of 
those  modem  developments  in  instrument 
construction  and  the  theory  and  practice 
of  surveying,  the  cyclotomic  transit  and 
phototopography.  The  book  is  copiously 
illustrated  and  enriched  with  many  tables. 

Water  Flow. 

Diagrams  of  Mean  Velocity  of  Uniform 
Motion  of  Water  in  Open  Channels; 
Based  on  the  Formula  of  Ganguillet  and 
Kuttcr.  Bjr  Irving  P.  Church,  C.  E.  Size, 
12  in.  bv  9  in. ;  11  diagnuns.  Paper  covers. 
Price,  $1.50.  New  York:  John  Wile3r  h 
Sons.  London:  Chapman  and  Hall,  Lim- 
ited. 

It  is  perhaps  quite  generally  admitted 


among  hydraulic  engineers  that  \ 
of  the  uncertainty  usualhr  atlil 
choice  of  a  proper  "coemcicat 
ness"  («)  in  the  use  of  Kuttcr* 
it  is  well-nigh  useless  to  obsenr 
finement  in  the  employment  of 
known  equation  for  the  mean  ' 
uniform  motion  of  water  in  c 
nels.  Suitable  diagrams,  ther 
furnish  solutions  of  this  equat 
answer  every  practical  purposf 
lection  of  such  diagrams,  by  th< 
of  applied  mechanics  and  hy< 
the  College  of  Civil  Engineeru 
University,  is  here  presented,  01 
of  eleven  different  values  of  * 
.009  to  .035),  and  ranging  fron 
25  ft.  in  the  value  of  R,  the  hy 
dius;  the  slope  varying  from  C 
thousand  to  100  ft.  per  thousan 
from  5",=  o.ooooi  to  5  =  o.ioo). 
ing  the  range  of  application,  o 
ordinary  cases  in  practice,  thes< 
constitute  a  fairly  comprehensi' 
eye  view"  of  Kutter's  useful  i 
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THE  PRESENT  INDUSTRIAL  IMPORTANCE  OF 
TECHNICAL  EDUCATION. 

By  Sir  Philip  Magnus. 

The  importance  of  the  problems  of  technical  education  and  the  present  great  activity  ot 
interest  in  the  topic  were  recognised  in  our  leading  review  last  month.  The  following  dis- 
cussion by  Sir  Philip  Magnus  shows  the  trend  of  the  thought  and  effort  of  the  leaders  of  the 
movement  in  Britain,  and  may  very  profitably  be  read  in  connection  with  the  review  of 
three  important  papers  by  other  great  authorities  on  page  267  of  this  number.  It  is 
especially  noteworthy  that  while  Britain  looks  to  Germany  as  the  model,  Germany  is  arraign- 
ing her  own  system  as  insufficient.  It  is  doubtful,  furthermore,  if  the  United  States  can 
show  anything  which  in  scope,  in  purpose,  and  in  magnitude  compares  with  the  great  techni- 
cal schools  at  Manchester,  Birmingham,  or  Sheffield. 

Sir  Philip  has  been  for  more  than  twenty  years  in  the  forefront  of  progress  in  British 
technical  education,  as  director  of  the  City  and  Ctuilds  of  London  Institute,  member  of  the 
Royal  Commission  on  Technical  Education,  of  the  Senate  of  the  London  University,  and  of 
the  Technical  Education  Board  of  the  London  County  Council. — The  Editoes. 

JURING  the  last  few  years  so  much  has  been  written  cwi 
the  subject  of  technical  education,  and  so  much  has 
been  done  by  Parliament,  by  county  councils  and  by 
the  livery  companies  of  London,  to  bring  its  advan- 
tages within  reach  of  all  classes  of  the  community, 
that  it  would  seem  there  is  no  further  need  to  insist 
upon  its  importance,  and  that  nothing  new  can  be  said 
on  so  trite  a  subject.  This  may  be  so.  Nevertheless  it  is  a  fact  that 
some  of  our  industries  have  suflfered,  and  are  still  suffering,  through 
hck  of  interest  in  this  important  question,  and  owing  to  the  insufficient 
efforts  that  have  been  so  far  made  to  place  Britain  educationally  on  a 
level  with  Germany  and  the  United  States. 
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The  delay  in  meeting  requirements  which  have  been  so  f  requc 
pointed  out,  is  perhaps  partly  the  result  of  the  exaggerated  8t 
ments  so  frequently  introduced  into  the  discussion  of  this  subj 
Practical  men  have  refused  to  believe  that  our  industrial  shortcomi 
are  due  entirely  to  the  lack  of  educational  facilities.    They  recogi 
that  in  this  question  of  trade  competition  other  considerations  t 
those  of  education  are  factors  of  material  significance.    Among 
social  and  economic  causes  of  a  country's  industrial  prosperity 
failure  must  be  included  such  considerations  as  commercial  tar 
hours  of  labour,  trades-union  regulations,  means  of  transport, 
laws  regulating  patents,  as  well  as  the  essential  character  of 
people — 2L  matter  which  cannot  be  hastily  altered  by  the  foundai 
of  any  number  of  technical  institutes.    That  technical  education  is 
panacea  for  all  the  evils  of  which  manufacturers  and  merchants 
agriculturists  from  time  to  time  complain,  cannot  for  one  mcxr 
be  admitted.    At  a  time,  too,  when  the  Board  of  Trade  statistics  si 
that  the  commercial  condition  of  the  country  is  fairly  prosperc 
when  enormous  sums  of  money  can  be  taken  out  of  capital  for 
productive  expenditure,  without  interfering  with  or  dislocating  tra 
when  British  manufacturers  are  unable  to  meet  the  heavy  orders  wl 
they  are  receiving, — the  statement  that  their  competitors  in  Germs 
Switzerland,  and  the  United  States  are  gaining  ground  on  them,  ; 
that  Britain  is  gradually  losing  one  branch  of  industry  after  anoti 
for  lack  of  adequate  education,  would  seem  at  least  to  need  some  qi 
iiication. 

Then,  too,  it  cannot  be  said  there  is  that  agreement  which  is 
sirable  among  the  educational  physicians,  who  so  readily  presci 
for  us.    Not  long  ago  we  were  told  that  our  artisans  were  laments 
deficient  in  technical  knowledge  and  skill,  and  the  public  was  aske< 
make  large  contributions  towards  the  establishment  and  maintena 
of  polytechnic  institutions,  with  the  view  of  stemming  the  flow 
foreign  imports  into  this  country.    Others  warned  us  that  the  rea 
of  .our  inability  to  hold  our  own  in  trade  and  commerce  was  the 
sence  of  all  organisation  in  our  secondary  schools — ^that  the  teach 
was  defective  and  the  scholars  in  attendance  were  too  few — wl 
other  equally  eloquent  advisors  insisted  that  our  recovery  lay  in 
provision  of  further  facilities  for  the  higher  technical  instruction, 
the  establishment  of  new  universities,  in  the  endowment  of  reseai 
and  above  all  in  the  abolition  of  examinations. 

With  the  view  of  demonstratingour  inferiority  to  Continental co 
tries,  in  one  or  more  of  these  respects,  enquiries  have  been  institu 
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into  foreign  educational  systems,  blue  books  and  special  reports  have 
been  published  by  the  Government,  and  private  conunissions  have 
been  sent  from  several  of  our  large  manufacturing  centres,  with  the 
result  that  probably  no  people  are  better  informed  as  to  their  neigh- 
bours' educational  facilities  and  methods  than  we  are.  Even  now, 
further  enquiries  are  being  made ;  and  it  is  understood  that  an  impor- 
tant body  of  experts  will  start  in  the  late  autumn  to  make  new  investi- 
gations into  the  organisation  of  trade  and  education  in  the  United 
States  and  in  other  countries.  It  is  very  doubtful,  however,  whether 
we  can  expect  to  gain  much  by  fresh  enquiries,  and  it  might  be  well 
if  the  people  of  Great  Britain  would  recognise  that  the  time  has  now 
come  for  applying  the  information  we  have  already  acquired  to  the 
remedying  of  such  defects  in  our  educational  system  as  may  have  been 
proved  to  exist.  Whilst  such  a  survey  of  our  deficiencies  is  very  de- 
sirable, it  would  be  lamentable  if  we  were  to  attempt  to  remodel  our 
methods  altogether  on  foreign  lines.  A  nation's  educational  organisa- 
tion is  a  part  of  its  history  and  character,  and  must  be  adapted  to  its 
q>ecial  industrial  requirements.  The  information  we  have  obtained 
as  to  the  relations  which  other  countries  have  established  between 
trade  and  training  is  eminently  useful  in  shewing  us : — (a)  The  partic- 
ular industries,  if  any,  which  we  have  wholly  or  partially  lost  through 
our  educational  shortcomings,  and  the  extent  to  which  other  countries 
have  benefitted  by  any  superiority  in  their  methods  or  organisation; 
(b)  The  extent  to  which  trade  and  commerce  may  be  helped  by  tech- 
nical or  other  schools;  and  (c)  The  relative  degree  of  appreciation 
among  different  countries  of  the  value  of  education  in  the  promotion 
of  industry.  Such  information  will  be  found  in  some  of  the  docu- 
ments to  which  I  have  referred,  and  more  fully  in  the  Consular 
Reports,  which  do  not  appear  to  be  as  carefully  studied  as  they  should 
be  by  those  whose  interests  are  most  affected  by  the  valuable  facts  and 
statistics  they  frequently  contain. 

Of  such  reports  one  of  the  most  informing  was  that  issued  in  July, 
1901,  on  "Chemical  Instruction  and  Chemical  Industries  in  Germany" 
by  Dr.  Frederick  Rose,  His  Majesty's  consul  at  Stuttgart.  Dr.  Rose 
has  had  the  advantage  of  studying  chemistry  in  German  laboratories, 
and  his  residence  at  Stuttgart,  the  seat  of  one  of  the  best  technical 
high  schools,  had  given  him  the  opportunity  of  carefully  investigating 
the  extent  to  which  German  trade  had  profitted  from  the  higher  tech- 
nical training  which  such  schools  provide.  Dr.  Rose  tells  us  that  the 
principal  object  of  his  report  was  "to  shew  the  direct  influence  of 
chemical  instruction  upon  the  growth  of  chemical  industries,"  and  the 
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facts  and  figures  he  adduces  prove  unmistakably  that  the  great  dc 
opment  of  the  chemical  industry  in  Germany  is  due  very  largely  to 
foresight  of  the  different  States  in  providing  facilities  for  the  thoroi 
training  of  chemists.  There  can  be  no  doubt  that  Germany's  i 
cess  has  been  very  largely  due  to  the  fact  that  manufacturers  and  ni 
agers  in  every  department  of  industry  have  been  themselves  sufiiciei 
well  educated  to  recognise  the  advantage  of  scientific,  as  distinguis 
from  rule-of-thumb,  methods;  and  this  appreciation  of  the  vs 
of  science  on  the  part  of  those  who  have  been  and  are  in  a  positioi 
avail  themselves  of  its  methods  and  results,  has  been  one  of  the  n 
potent  factors  in  the  development,  during  the  last  fifty  years,  of  tr 
and  commerce  in  Germany.  Mr.  George  Beilby,  a  chemical  manu: 
turer  of  Glasgow,  states  in  the  appendix  (to  a  report  to  which  fu 
reference  will  be  made  later  on)  : 

"I  attribute  the  leading  position  of  Germany  in  certain  chemical  int 
tries  more  to  the  appreciation  by  her  commercial  leaders  of  scies 
methods  than  to  the  mere  possession  of  a  multitude  of  higher  trained  gn 
ates  in  science."  *  Let  us  now  consider  some  of  the  facts  Dr.  Rose  has  1 
able  to  collect.  He  tells  us:  "The  growth  of  the  German  chemical  in< 
tries  has  advanced  hand  in  hand  with  the  progress  and  discoveries  mad 
chemical  science  and  the  increased  facilities  for  chemical  instruction, 
annals  of  industrial  progress  shew  few  examples  of  such  intimate  relat 
ship  between  pure  and  applied  science.  The  chemical  industries  in  Germ 
in  common  with  other  industries,  were  slower  in  their  development  du 
the  first  half  of  the  nineteenth  century  compared  with  France,  the  Un 
Kingdom,  and  the  United  States,  but  recovered  lost  ground  with  g 
rapidity  during  the  latter  part  of  the  century." 

It  is  very  difficult  to  over-estimate  the  benefits  conferred  u 
agriculture  by  the  discoveries  of  Liebig.  It  was  he  who  in  i 
shewed  that  if  soils  are  not  to  become  impoverished,  those  salts 
which  they  are  deprived  by  agriculture  must  be  restored  to  them,  ; 
this  discovery  led  to  the  working  of  the  salt  mines  of  Stassfurt,  ; 
of  the  Anhalt  salt  strata.  "The  total  value  of  the  production  fi 
Prussia  and  Anhalt  between  i860  and  1890  amounted  to  £  11,500,0c 
Prior  to  i860,  Russia  had  exported  to  Germany  large  supplies  of  i 
ash,  but  since  then  Germany  has  imported  less  and  less,  and  in  i 
Russia  began  to  import  German  potash.  Experiments,  begun  in  C 
man  laboratories  in  1855,  shewed  that  potassium  saltpetre  previoi 
imported  from  the  East  Indies  could  be  more  cheaply  manufactui 
and  as  a  result  of  these  experiments,  the  importation  of  potassi 
saltpetre  into  Germany  has  entirely  ceased,  and  in  the  year  1899,  : 

•  Report  •£  the  special  committee  of  the  Technical  Education  Board  of  the  L  C  C 
"The  Application  of  Science  to  Industry."  p.  17. 
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361  tons  were  exported  to  other  countries.  The  increase  in  the  pro- 
dnction  of  beet  sugar  from  8,822  tons  during  the  years  1836-40,  to  i,- 
664,677  tons  in  1899,  is  a  further  remarkable  example  of  the  progress 
of  German  trade  due  to  commercial  enterprise. 

The  report  from  which  these  facts  are  quoted  contains  many 
other  instances  of  the  developement  of  chemical  industries  in  Germany. 
The  most  remarkable  of  these,  and  the  one  most  frequently  adduced, 
is  the  rapid  growth  of  the  manufacture  of  artificial  colouring  matters. 
Some  of  the  principal  discoveries  which  led  to  this  important  industry 
were  made  in  England,  and  it  is  from  England  that  the  raw  material 
is  largely  exported.  Moreover,  from  1858  to  1872,  the  bulk  of  the 
business  was  carried  on  in  London,  whereas  since  then,  owing  almost 
entirely  to  the  succession  of  discoveries  in  German  laboratories,  and 
to  the  rapid  application  of  those  discoveries  by  well  trained  intelligent 
manufacturers,  the  industry  has  practically  left  us.  **Of  the  world's 
annual  production  of  alizarine  in  1890,  amounting  to  about  25,000  tons. 
Germany  contributed  about  22,000  tons."  In  1874  the  value  of  the 
dye  industry  to  Germany  was  i  1,200,000,  and  in  1898  it  had  increased 
to  £6,000,000,  and  the  excess  of  exports  over  imports  amounted  in 
value  to  £4,891,100.  Not  content  with  this  increase  of  trade,  the  prin- 
cipal dye  works  in  Germany  are  preparing  to  erect  branch  establish- 
ments in  America,  France,  and  Russia. 

In  1882  I  was  shewn  by  Professor  Beyer  in  his  university  labora- 
tory in  Munich  a  comparatively  simple  means  for  the  artificial  pro- 
duction of  indigo.  At  that  time,  the  discovery  was  not  ripe  for  man- 
ufacturing purposes.  The  indigo  was  produced  in  small  quantities 
in  a  test  tube.  Since  then,  the  import  into  Germany  of  natural  indigo, 
which  in  1886  amounted  to  1,036  tons,  has  altogether  ceased,  and  in  the 
year  1899  Germany  exported  256  tons  of  the  same  material  artificially 
prepared.  It  is  claimed,  too,  that  the  new  indigo  is  in  many  respects 
superior  to  the  natural  product,  in  which  the  percentage  of  colouring 
material,  instead  of  being  fixed,  is  a  variable  quantity.  As  affecting 
our  own  trade  it  may  be  mentioned  that  the  value  of  the  export  of  in- 
digo from  India  has  decreased  from  51,92,672  Rs  in  1899  to  27,85,627 
Rs  in  1900. 

I  might  quote  largely  from  other  documents  to  show  that  Great 
Britain,  notwithstanding  her  present  large  volume  of  trade  and  her 
continued  commercial  success,  has  been  losing  ground  as  compared 
with  the  United  States  and  other  countries  in  certain  branches  of  in- 
dustry. The  commercial  prosperity  of  a  country  cannot  be  correctly 
estimated  by  the  actual  value  of  its  exports  and  imports ;  it  is  the  com- 


Digitized  byLjOOQlC 


174  THE  ENGINEERING  MAGAZINE. 

parative  rate  of  developement  which  marks  its  progress.  For  if  it 
be  shewn  that  other  nations  are  gradually  gaining  on  us,  and  that 
are  living,  so  to  speak,  on  our  capital,  both  as  regards  stored-up 
sources  and  prestige,  the  time  may  come  when  we  may  find  ourse 
dangerously  distanced  by  other  countries  in  the  competition  for  tr 
and  it  may  then  be  too  late  to  organise  those  means  of  self-defence 
attack  which  have  been  successfully  employed  by  our  foreign  c 
petitors. 

In  the  report  of  the  special  committee  of  the  London  County  Ci 

cil,  to  which  I  have  already  referred,  it  is,  I  think,  conclusively  sh 

that  of  late  years  we  have  lost  other  branches  of  trade  than  those  at 

named,  and  that  this  loss  is  largely  due  to  the  superior  educad 

equipment  of  our  neighbours.    An  industry  which  we  are  rapidly  lo: 

is  the  production  of  fine  glass  for  scientific  and  optical  purposes. 

''A  generation  ago,  the  bulk  of  this  manufacture  was  in  English  hs 

After  long  continued  experiments  in  the  laboratory,  German  chemists 

succeeded  in  introducing  such  modifications  in  the  manufacture  of  0% 

glass  that  the  optician  has   been  enabled  to  place  on  the  market  1< 

approaching  more  nearly  to  mathematical  perfection  than  any  previ< 

manufactured  in  this  country.     It  is  also  worthy  of  notice  that  the  ex 

ments  carried  out  in  connection  with  optical  glass  have  created  in  Gen 

several  subsidiary  industries." 

This  developement  of  subsidiary  industries  is  a  fact  of  considei 
importance.  There  are  bye-products  of  experiment,  as  of  manufaci 
and  these  bye-products  are  often  found  to  be  commercially  more 
uable  than  the  results  for  which  the  original  experiments  were  un 
taken.  The  report  goes  on  to  say  that  among  those  subsidiary  in 
tries,  now  almost  wholly  in  the  hands  of  the  Germans,  are  the  r 
ufacture  of  thermometers  for  accurate  physical  measurements; 
manufacture  of  X-ray  tubes,  the  manufacture  of  lamp  chimneys  w 
do  not  burst,  and  boiling  flasks  which  do  not  crack.  The  help  t 
industries  have  obtained  from  scientific  experiments  carried  oi 
subsidies  granted  by  the  Prussian  Bureau  of  Education,  is  full) 
knowledged  in  the  introduction  to  the  price  list  of  the  Jena  C 
Works. 

Recently,  in  London,  classes  for  the  study  of  trade  optics  have 
established,  under  the  auspices  of  the  Spectacle-Makers'  0>mpan 
the  Northampton  Institute,  Clerkenwell  These  classes,  altb 
serving  a  very  useful  purpose,  fail  to  give  that  complete  sciei 
training  which  the  practical  optician  requires.  What  is  wanted 
well-equipped  department  in  connection  with  one  of  our  univc 
technical  schools,  in  which  research  work  in  the  manufacture  o1 
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material  itself,  and  in  the  scientific  principles  underlying  the  produc- 
tioo  of  optical  instruments,  may  be  conducted  by  specially  appcnnted 
professors  assisted  by  their  students. 

In  certain  branches  of  the  pottery  trade  we  are  also  losing  ground, 
through  the  superior  education  of  our  Continental  rivals.  No  one  can 
have  visited  a  pottery  in  Staffordshire  without  comparing  it  to  its  dis- 
advantage with  some  of  the  most  up-to-date  firms  in  France  and  Ger- 
many. The  absence  of  any  attempt  at  applying  scientific  method  and 
scientific  processes  is  characteristic  of  most  of  our  English  potteries ; 
and  one  is  struck  with  the  fact  that,  here  in  England,  the  managers 
or  heads  of  firms  have  seldom  had  any  special  training,  whilst  on  the 
Continent  those  who  have  to  direct  the  works  have  generally  received 
a  sound  scientific  education,  supplemented  by  special  technological  in- 
struction. Professor  Thorpe  tells  us  that  in  America  the  manufac- 
turers are  nearly  all  chemists ;  and,  although  they  have  not  such  good 
raw  materials  as  we  possess,  "they  are  rapidly  overtaking  us  in  devel- 
oping the  manufacture  of  ceramics."* 

It  must  be  understood  that  it  is  very  difficult  to  identify  the  in- 
dividual industries  which  owe  their  special  development  to  educational 
opportunities,  and  whilst  in  the  report  issued  by  the  London  County 
Council  some  three  or  four  different  trades  are  cited,  in  which  such  a 
causal  connection  has  been  established,  these  must  be  taken  as  typical 
only  of  other  industries  which  have  been  created  or  improved  through 
the  far-sighted  policy  of  the  State,  in  liberally  encouraging  scientific 
research,  and  in  affording  every  possible  opportunity  for  the  applica- 
tion of  scientific  methods  to  industrial  process.  Only  recently  there 
appeared  in  the  Times  a  paragraph  stating : 

"As  evidence  of  Continental  enterprise  in  engineering  work,  it  may  be 
noted  that  an  order  for  thirty-two  locomotives  has  recently  been  placed  by 
the  East  Indian  Railway  Company  with  a  German  firm,  who  tendered  a 
price  nearly  20  per  cent,  lower,  and  for  delivery  nearly  25  per  cent,  sooner, 
than  the  English  firm  whose  tender  stood  next." 

At  the  railway  works  in  Cairo,  where  contracts  are  made  by  tender, 
large  quantities  of  machinery  are  supplied  by  German  firms ;  and  within 
a  few  weeks  only  of  the  proclamation  of  peace  in  South  Africa,  Ger- 
man agents  were  on  the  spot  obtaining  orders  for  machinery  and  tools, 
for  which,  without  reference  to  the  firms  they  represented,  they  were 
able  to  quote  definite  prices.  Professor  Ayrton,  the  well-known  elec- 
trical engineer,  states : 

"If  yon  want  a  piece  of  electrical  machinery  constructed  according  to  a 
well  drawn  out  specification,  do  not  send  to  an  English  firm.    For  dynamos, 

*  RefM>it  T.  E.  B.,  p.  4. 
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manufacturers  send  to  Germany;  for  magnet  steel,  to  Germany  or  Fran 
for  the  material  for  resistance  coils,  to  Germany,  and  for  the  paper  used 
insulating  underground  cables,  to  America."  * 

The  great  lesson  which  Germany  and  Switzerland  have  taught 
has  led  to  a  developement  of  educational  zeal  in  other  parts  of  Euroj 
and  although  we  in  this  country  have  been  slower  to  profit  by  it  th 
other  countries,  we  are  gradually  awakening  to  the  necessity  of  pi 
viding  a  more  efficient  training  for  all  classes  of  the  working  popu 
tion,  and  of  giving  to  the  select  few,  who  are  capable  of  usefully  i 
plying  it,  every  opportunity  of  obtaining  the  highest  university  tra: 
ing.  In  the  United  States  this  enthusiasm  for  education  has  su 
deep  into  the  spirit  of  the  people,  and  as  a  consequence  millionaii 
vie  with  one  another  in  their  efforts  to  establish  and  endow  educ 
tional  institutions,  in  which  the  youth  of  the  country  may  obtain  t 
most  complete  training  for  every  conceivable  career,  and  ample  oppc 
tunities  may  be  afforded  for  the  prosecution  of  research. 

Every  engineer  knows  the  extent  of  our  dependence  on  Ameri 
for  some  of  our  most  useful  machinery.  Our  shops  ^s  well  as  our  tec 
nical  schools  are  largely  fitted  with  American  tools,  and  we  are 
danger  of  suffering  in  this  country  not  only  from  the  superior  invei 
iveness  of  our  American  cousins  and  their  characteristic  originality 
grappling  with  commercial  problems,  but  also  from  their  ever  11 
proving  facilities  for  all  scientific  experiments. 

It  is  a  fact  which  we  cannot  too  soon  recognise,  that  the  ma 
purpose  of  the  enormous  expenditure  of  first-class  States  on  th< 
naval  and  military  services  is  the  protection  of  their  commerce  ai 
the  increase  of  their  trade ;  and  except  for  home  defence,  this  expe 
diture  must  be  wholly  unprofitable,  unless  the  people  are  so  train* 
as  to  be  able  to  utilise  to  the  best  advantage  the  results  which  by  for 
of  arms  have  been  secured.  We,  in  this  country,  have  spent  durii 
the  last  twenty-five  years  many  millions  sterling  on  war-ships  whi< 
have  never  been  in  action,  and  most  of  which  are  now  obsolete  and  < 
little  use.  The  nation  has  not  grudged  that  expenditure,  knowing  fi 
well  that  our  navy  is  our  first  line  of  defence,  and  that  unless  our  shor 
and  possessions  are  properly  defended,  war-like  operations  elsewhe 
cannot  be  successfully  carried  on.  But  it  would  seem  that  we  have  y 
to  learn  that  the  ability  to  utilise  for  commercial  ends  the  results  of  mi 
itary  successes  depends  very  largely  on  the  efficiency  of  our  educ 
tional  system,  and  on  the  special  training  of  the  people  for  industri 
purposes.    What  that  training:  should  be  is  not  yet  definitely  settle 


•  Report  T.  E.  B.,  p.  3. 
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It  is  a  question  of  some  difficulty,  one  that  involves  the  consideration 
not  only  of  school  organisation,  but  also  of  the  most  suitable  subjects 
and  the  best  methods  of  instruction. 

In  a  letter  to  the  Times,  August  5,  on  "The  Military  Education  Re- 
port" Professor  Armstrong  truly  says :  **We  now  know  that  the  most 
effective  way  of  teaching  young  fellows  to  think  for  themselves  is  to 
give  them  real  practical  training  in  scientific  method ;"  and  if  we  are  to 
have  well-trained  men,  capable  of  initiating  action,  and  of  anticipating 
results,  the  aim  of  education  must  be  to  teach  them  "to  think  for  them- 
selves/' To  shew  why  it  is  that  "training  in  scientific  method"  is  the 
best  discipline  to  this  end,  Professor  Armstrong  quotes  Huxley : 

"The  great  peculiarity  of  scientific  training,  that  in  virtue  of  which  it 
cannot  be  replaced  by  any  other  discipline  whatsoever,  is  this  bringing  of  the 
mind  directly  into  contact  with  fact,  and  practising  the  intellect  in  the  com- 
pletest  form  of  induction ;  that  is  to  say,  in  drawing  conclusions  from  particu- 
lar facts  made  known  by  immediate  observation  of  nature." 
What  strikes  one  most  on  comparing  German  with  English  educa- 
tion is  its  technical  character.  Education  in  Germany  has  been,  up  to 
the  present  time,  a  subject  of  more  serious  study  than  in  England.  It 
is  an  essential  part  of  the  nation's  life,  and  is  so  organised  as  to  bear 
directly  upon  the  career  and  occupation  of  each  individual.  In  this 
sense  it  is  distinctly  technical.  Students  in  Germany  do  not  flock  to 
the  universities  to  acquire  a  smattering  of  culture,  nor  to  obtain  that 
elementary-  knowledge  of  the  classics  which  serves  as  a  class  distinc- 
tion, nor  even  to  rub  off  by  contact  with  other  students  their  essential 
angularities.  They  go  there  to  study  what  will  be  useful  to  them  in  their 
future  career,  and  they  enter  the  faculty  or  department  which  affords 
the  special  training  most  helpful  to  their  life's  work.  This  is  espe- 
cially to  be  noted  in  the  case  of  the  sons  of  manufacturers,  or  engineers, 
or  business  men,  who  may  be  expected  to  follow  in  their  fathers'  steps. 
In  this  country  the  rich  manufacturer's  son  goes  to  Oxford  or  Cam- 
bridge with  no  definite  object,  and  enters  upon  a  course  of  study  that 
has  no  reference  whatever  to  his  future  calling.  This  is  not  so  in 
Germany.  There,  he  acquires  at  the  university  or  technical  high  school 
the  special  knowledge  which  has  a  distinct  relation  to  his  business; 
and.  as  a  result,  he  teams  to  realise  the  importance  of  expert  help,  and 
is  constantly  watching  for  the  opportunity  of  applying  to  the  improve- 
ment of  his  trade  any  discovery  or  new  invention  which  his  technical 
knowledge  suggests  is  worthy  of  the  trial.  The  journals  of  scien- 
tific societies  are  carefully  studied,  and  he  maintains,  either  person- 
ally or  through  his  staff  of  experts,  a  close  and  uninterrupted  ac- 
quaintance with  the  published  results  of  laboratoni'  investigations. 
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Writers,  and  more  frequently  speakers,  fall  into  a  common  err 
of  supposing  that  equal  facilities  for  the  higher  training,  literary 
scientific,  do  not  exist  in  this  country.  The  question  is  not  so  mu 
one  of  facilities,  as  of  appreciation  of  the  importance  of  the  high 
education,  of  its  training  and  discipline,  and  of  the  value  of  scienti 
method  and  investigation  in  every  branch  of  industry. 

It  is  true  that  we  do  not  yet  possess  in  this  country  any  institutv 
as  well  organised,  both  as  regards  its  staff  of  professors  and  the  eqiii 
ment  of  its  laboratories,  as  some  of  the  technical  high  schools  in  Gc 
many.    In  London  there  is  none  that  can  compare  in  these  respects  wi 
the  well-known  school  at  Charlottenburg,  Berlin.    The  higher  technic 
education  of  London  is  wanting  in  co-ordination.    Instead  of  havii 
one  central  college,  in  which  advanced  teaching  in  all  branches  of  e 
gineering  and  chemical  technology  is  concentrated,  we  find  differe 
institutions  competing  with  one  another  for  students,  each  imperfect 
equipped,  and  all  engaged  in  very  much  the  same  kind  of  work.    / 
a  result,  whilst  there  is  unnecessary  over-lapping  of  facilities  for  trail 
ing  in  certain  sections  of  knowledge,  there  are  other  branches  for  whii 
no  opportunities  of  technical  training  are  provided.    It  is  hoped  th 
in  due  time,  as  the  University  of  London  acquires  a  larger  measure  < 
control  over  the  teaching  institutions,  this  waste  of  effort  will  1 
avoided  and  the  teaching  resources  of  London  will  be  economical! 
combined.    It  may  be  as  well  to  remind  our  readers  that  at  Charlo 
tenburg  there  are  ninety-one  professors,  distributed  over  six  depar 
ments,  in  addition  to  demonstrators  and  teachers,  and  that  the  numb< 
of  students  in  the  winter  semester,  1901-2,  was  four  thousand  foi 
hundred  and  forty-one. 

The  organisation  of  a  central  school  of  technology  for  the  trainin 
of  students  in  different  branches  of  industry  might  be  effected  wtthoi 
any  great  outlay,  by  the  addition  to  one  or  other  of  our  existing  inst 
tutions  of  those  departments  for  which  adequate  provision  has  not  y< 
been  made,  and  by  bringing  together,  with  freedom  to  each  to  pursti 
his  special  work,  the  several  distinguished  professors  who  are  now  o< 
cupied  in  giving,  in  separate  schools,  almost  identical  courses  of  ir 
struction.  What  is  wanted  in  the  higher  education  is  the  applicatio 
to  it  of  the  economic  principles  of  co-operation  and  division  of  laboui 
The  mere  existence  of  a  great  central  school,  properly  equipped  an 
organised,  would  indicate  the  importance  of  the  higher  technical  cdu 
cation,  and  would  help  manufacturers  and  others  to  realise  the  valu 
of  science  in  relation  to  industry.  There  is  no  doubt  that  the  size  an< 
prominence  of  the  buildings  which  have  been  erected  in  many  Gemuu 
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towns  for  the  purposes  of  technical  instruction,  have  had  the  effect  of 
rivetting  the  attention  of  the  people  on  the  close  connection  between 
industry  and  science,  and  have  thus  helped  to  create  a  general  appre- 
ciation of  its  value.  Certain  it  is,  that  a  far  larger  proportion  of  the  in- 
dustrial population  of  Germany  graduate  in  the  higher  technical 
schools,  and  there  is  consequently  a  greater  and  more  available  supph 
of  scientific  experts  for  the  different  sections  of  manufacturing  indus- 
try. Moreover,  the  period  of  training  at  a  German  university  is  gen- 
erally much  longer  than  in  England,  and  the  number  of  trained  stu- 
dents qualified  to  take  part  in  the  higher  branches  of  scientific  investi- 
gation and  research  is  undoubtedly  greater,  in  Germany  and  in  the 
United  States,  than  in  this  country. 

As  regards  the  education  of  engineers,  there  is  a  growing  opinion 
that  the  instruction  given  in  our  universities  and  technical  colleges 
needs  to  be  supplemented  by  concurrent  practice  in  actual  engineering 
work.  There  is  a  complaint  that  the  teaching  is  too  academic.  The 
successful  engineer  must  be  of  necessity  a  man  of  business.  He  must 
understand  the  commercial  conditions  under  which  work  is  carried 
out,  and  he  should  have  acquired,  at  a  comparatively  early  stage  of 
his  career,  some  familiarity  with  the  different  classes  of  work  people, 
and  a  knowledge  of  how  they  are  governed  and  controlled.  For  these 
reasons,  several  eminent  engineers  are  of  opinion  that  the  present 
system  of  sending  a  youth  to  spend  three  years  in  the  engineering 
faculty  of  a  university,  before  commencing  actual  work,  is  not  the  best 
preparation  for  any  branch  of  the  profession..  Moreover,  it  is  thought 
that  the  university  terms,  occupying  on  the  whole  not  more  than  seven 
months  of  the  year,  are  too  short  for  the  proper  training  of  engineering 
students,  and  involve  unnecessary  breaks  in  their  work.  It  has  been 
suggested,  therefore,  that  students  in  engineering  should  divide  the 
session  into  two  parts,  and  should  spend  six  successive  months  in  each 
year  at  the  university  or  technical  college,  and  the  remainder  of  the 
year  in  engineering  practice.  This  arrangement  would  certainly 
prove  advantageous  to  the  students,  and  might  be  equally  so  to  the 
professors,  who  would  thus  obtain  a  continuous  period  of  leisure  for 
their  own  investigations  or  private  practice.  In  Germany,  many  en- 
gineering firms  receive  students  from  the  polytechnics  during  the  long 
vacation,  and  the  German  student  values  very  highly  the  practical  ex- 
perience which  he  is  thus  able  to  acquire  during  the  period  of  his 
university  course.  But  the  system  now  suggested  would  be  an  in> 
provement  on  that  adopted  in  Germany.  It  would  combine  theoretical 
and  practical  teaching  during  the  entire  period  of  the  student's  ap- 
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prenticeship  and,  whilst  enabling  the  professors  to  omit  from  their 
present  courses  some  part  of  the  collegiate  workshop  training,  would 
leave  more  time  for  continuous  instruction  in  the  purely  scientific  sub- 
jects on  which  the  practice  of  engineering  is  based. 

This  proposal,  of  which  more  will  be  heard  later  on,  shows  how 
necessary  it  is  to  approach  the  problems  of  technical  education  alto- 
gether free  from  the  bias  and  the  traditions  of  the  old  classical  and 
literary  training.  The  practice  of  the  older  universities,  whether  here 
or  abroad,  is  no  guide  to  what  is  best  for  the  student  who  is  to  follow 
the  calling  of  a  manufacturer  or  engineer.  The  educational  problem 
must  be  considered  in  relation  to  professional  and  commercial  require- 
ments. And  it  is  essential  that  the  commercial  aspect  of  the  question 
should  not  be  lost  sight  of.  What  the  country  needs  are  business  men 
with  a  knowledge  of  science  and  a  just  appreciation  of  its  value  as 
applied  to  industry — men  who  have  been  trained  in  the  methods  of 
mvestigation  and  research.  Mr.  A.  G.  Green,  a  well-known  consulting 
chemist,  says :  "The  most  that  can  be  hoped  is  to  educate  the  rising 
generation  of  commercial  men  to  a  better  appreciation  of  the  value 
of  science  for  the  development  of  our  industries."*  To  induce  manu- 
facturers to  recognise  the  value  of  science  in  its. application  to  industry, 
and  to  hold  out  inducements  to  Sicience  students  to  familiarise  them- 
selves with  the  ways  of  commerce,  are  the  great  desiderata  for  the 
improvement  of  our  industries.  The  advice  of  Mr.  George  Beilby  to 
the  Committee  of  the  London  Education  Board  is  worth  repeating: 
"Increase  the  knowledge  and  respect  for  science  of  our  business  men, 
and  develope  in  our  students  of  applied  science  a  corresponding  respect 
for  the  business  and  economical  aspects  of  industry."  To  give  this 
twofold  training  should  be  the  endeavour  of  the  commercial  and  indus- 
trial faculties  of  our  nqw  universities  and  the  aim  of  our  higher  tech- 
nical education.  I  conclude  this  contribution  to  the  study  of  the  ques- 
tion of  the  industrial  importance  of  technical  education  by  a  quotation 
from  the  report  of  the  Royal  Commissioners  on  Technical  Instruction, 
which  is  as  applicable  now,  as  it  was  in  1884,  when  the  report  was  pub- 
lished : 

"The  Germans  and  Swiss  have  been  and  still  are  distinctly  before  us,  not 
only  in  the  facilities  which  they  possess  of  obtaining  the  highest  technical 
training  in  their  numerous  universities  and  polytechnic  schools,  but  by  what 
is  even  more  to  the  point,  in  the  general  recognition  of  the  value  and  impor- 
tance of  such  training  for  the  successful  prosecution  of  any  branch  of  applied 
science."t 


•  Report  T.  E.  B.,  p.  39. 
t  Report,  Vol.  I.,  p.  223. 
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COST  OF  ENERGY  IN  ELECTRICAL  SUPPLY. 

By  Alton  D,  Adams. 

Exact  data  of  costs  are  always  useful  and  interesting  to  those  who  are  studying  the  econ- 
omy of  production  engineering.  Mr.  Parsons'  study  of  the  costs  of  electric  energy  from 
isolated  plants,  published  in  Thb  K.ngineering  Magazine  for  January  and  February,  190^, 
has  proved  a  work  of  permanent  value  worthy  of  reissue  in  book  form;  Mr.  Adams  to  a 
certain  extent  supplies  the  complement  to  this  work  in  the  form  of  figures  for  large  central 
nations. — Tiik   Editors. 

IGL'RES  for  the  cost  of  electrical  energy  are 
scarce.  It  is  easy  to  estimate  the  probable  cost 
of  energy  at  an  electric  plant  operating  during 
a  fixed  number  of  hours  per  day  at  full  load., 
when  desired  conditions  as  to  equipment,  fuel, 
and  water  are  assumed.  But  this  is  not  the  prob- 
lem in  systems  of  electrical  supply.  Managers 
of  such  systems  are  glad  to  learn  the  costs  per 
unit  of  energy  output  elsewhere,  but  hesitate 
to  name  their  own,  for  business  reasons.  A 
single  State  in  the  Union,  Massachusetts,  collects  data  as  to  the  costs 
of  electrical  energy  at  the  supply  systems  within  its  limits,  through  a 
commission ;  but  these  data  are  reserved  to  guide  the  commission  in  its 
r^^lation  of  the  lighting  companies,  and  are  not  published.  In  one 
instance,  on  Feb.  20,  1901,  this  commission  made  a  specific  statement 
covering  the  cost  of  electrical  energy.  This  statement  was  in  reply  to 
an  order  from  the  House  of  Representatives,  which  directed  a  report 
on  '*the  cost  of  manufacturing  and  distributing  electric  light."  The 
answer  to  this  order  was  a  general  statement,  applying  to  no  particular 
system,  that  the  cost  of  manufacture  varied  from  less  than  two  to 
more  than  seven  cents  per  kilowatt  hour,  and  the  cost  of  distribution 
from  one  to  nearly  six  cents  for  the  same  unit.  These  figures  are 
notable  in  the  wide  range  of  costs  indicated,  and  may  well  lead  to  a 
consideration  of  the  reasons  for  such  variations. 

Important  among  these  reasons  is  the  fact  that  existing  systems 
of  electrical  supply  represent  a  growth.  It  is  easy  to  demonstrate  that 
expenses  of  operation  would  be  lowered,  and  efficiency  raised,  if  the 
older  generating  and  distributing  equipments  were  replaced  at  once 
by  others  of  the  latest  design.  But  such  a  move  is  impracticable  for 
two  reasons.    In  many  cases  funds  are  not  forthcoming  for  such  im- 
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provements,  however  desirable  they  may  be.  In  other  instances 
while  expenses  might  be  lowered  and  efficiency  raised  by  the  adoptioi 
of  the  latest  apparatus,  the  resulting  increase  of  fixed  charges  woul< 
more  than  offset  the  possible  saving  in  operation.  Again,  fuel,  boile] 
and  condensing  water,  and  water  power,  vary  greatly  as  to  cost  pe 
unit  in  different  locations,  so  that  absolutely  uniform  equipments  coulc 
not  lead  to  equal  results. 

Through  the  range  of  capacities  represented  by  the  great  majori^ 
of  electric-lighting  stations  there  is  a  strong  tendency  toward  smallei 
costs  of  operation  per  unit  of  output  as  the  plants  grow  larger,  ye 
these  plants  must  in  general  be  limited  in  capacity  by  the  demands  o: 
their  service  areas.  The  kinds  of  load  carried,  whether  street  or  com- 
mercial lighting  or  service  to  stationary  motors,  as  to  their  relative 
amounts,  are  far  from  uniform  in  different  places,  and  this  introduce! 
another  variable  element  in  costs  per  kilowatt  hour.  Densities  ol 
electrical  loads  over  their  distribution  areas  are  subject  to  wide  varia- 
tions, with  consequent  differences  in  expense  per  delivered  unit. 

The  foregoing  are  some  of  the  main  factors  that  tend  to  varying 
costs  per  kilowatt  hour  in  electric  systems.  Compared  with  a  plani 
which  is  operating  a  fixed  number  of  hours  daily  at  full  load,  systems 
of  electrical  supply  necessarily  present  a  much  higher  cost  per  kilowatt 
hour.  At  a  central  electric  station,  the  maximum  load  comes  on  anc 
goes  off  rapidly  and  continues  during  hardly  more  than  one  hour  daily 
Compared  with  this  maximum  load,  the  minimum  load  is  usually  less 
than  twenty  and  the  average  load  less  than  fifty  per  cent.  To  mecl 
these  conditions  with  a  steam  plant,  there  must  be  fires  under  some  o\ 
the  boilers  during  several  times  the  daily  period  that  they  are  actual!} 
furnishing  steam.  Furthermore,  the  changing  loads  make  it  practicallj 
impossible  to  keep  all  of  the  operating  engines  at  full  load.  If  watei 
power  is  employed  to  carry  the  entire  load,  some  of  the  wheels  must 
work  at  less  than  full  capacity,  and  the  space  for  water  storage  during 
a  part  of  each  twentj'-four  hours  must  be  large,  if  the  daily  flow  ol 
water  is  not  much  greater  than  that  necessary  for  the  total  output  ol 
energ}-.  With  either  steam  or  water  as  the  motive  power  the  capacity 
of  generating  apparatus  at  the  central  station  must  be  about  double  the 
average  load. 

In  systems  of  electrical  supply  a  large  part  of  the  cost  of  energy 
is  added  after  it  leaves  the  station.  Not  infrequently  the  cost  of  energy 
at  dynamo  terminals  is  increased  fifty  to  seventy-five  per  cent,  by  the 
time  it  reaches  the  premises  of  consumers.  The  investment  in  dis- 
tributing lines  and  apparatus  outside  of  central  stations  is  often  as 
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great  as  the  investment  in  all  the  generating  equipment  inside,  both 
steam  and  electric.  Besides  the  interest,  depreciation,  and  repair 
charges  on  this  outside  apparatus  there  are  important  labor  charges 
incident  to  its  regular  operation. 

In  view  of  the  foregoing  facts  it  is  clear  that  experience  is  the  only 
reliable  guide  to  the  cost  of  energy  in  electrical  supply.  Costs  per 
kilowatt  hour  here  given  are  derived  from  annual  expenses  of  opera- 
tion  by  dividing  the  totals  by  the  numbers  representing  the  yearly  out- 
puts in  kilowatt  hours.  Systems  to  which  the  results  relate  vary  sev- 
eral hundred  per  cent,  in  their  annual  outputs  of  energy;  a  part  use 
steam  as  their  only  motive  power,  and  the  others  drive  electric  gen- 
erators with  water  power  alone  or  with  water  and  steam  combined. 
In  every  case,  except  one,  it  has  been  possible  to  separate  operating 
expenses  into  those  at  the  generating  station,  those  of  distribution,  and 
those  covering  management,  taxes,  and  incidental  expenses.  Station 
expenses  include  only  the  labor  and  materials  actually  consumed  there 
in  operation  and  repairs.  Expenses  of  distribution  cover  the  labor  and 
materials  employed  in  the  operation  and  repairs  of  the  lines  and  other 
apparatus  that  completes  the  connection  between  the  generating  station 
and  the  local  circuits  of  consumers,  also  the  cost  of  collection.  Man- 
agement and  incidental  expenses  include  all  sums  paid  to  officers  of  the 
electric  companies,  the  hire  of  clerks,  and  general  office  expenses. 

All  of  the  costs  here  given,  except  the  first  case,  relate  only  to  the 
management,  operation,  and  repairs  of  electric  systems  and  include 
nothing  for  depreciation,  interest,  or  dividends.  These  last  named 
charges  are  omitted  entirely,  because  they  vary  greatly  in  different 
systems,  and  are  largely  regulated  by  financial  policies  and  personal 
opinions. 

During  a  recent  calendar  year,  a  certain  electric  station  driven 
entirely  by  water  power  delivered  more  than  five-million  kilowatt- 
hours  of  energy  for  use  in  a  system  of  electrical  supply.  This  energy 
was  sold  to  the  supply  system  at  a  rate  which  must  be  presumed  to 
have  covered  interest  or  dividends  and  depreciation  as  well  as  operat- 
ing expenses.  The  total  cost  of  this  energy  to  the  electrical-supply 
system,  delivered  at  its  sub-station,  was  almost  exactly  0.4  cent  per 
kilowatt  hour.  This  rate  includes  nothing  for  distribution,  manage- 
ment, or  incidental  expenses  on  the  part  of  the  supply  system.  The 
figure  just  given  seems  to  represent  the  total  cost  of  electrical  energy 
from  a  rather  small  water  power  when  transmitted  less  than  a  score 
of  miles,  and  a  moderate  return  on  the  investment  besides. 

The  next  case  is  that  of  an  electrical-supply  system  which  delivered 

Digitized  byLjOOQlC 


i84  THE  ENGINEERING  MAGAZINE. 

somewhat  more  than  three-miUion  kilowatt  hours  to  consumers  du 
a  recent  year.    More  than  70  per  cent,  of  this  energy  was  derived  i 
water  power  by  a  transmission  of  less  than  ten  miles,  and  the  rem 
der  was  developed  by  steam  power.    For  this  supply  system  the  t 
cost  of  energy  was  3.85  cents  per  kilowatt  hour,  covering  every 
pense  of  operation.    At  the  generating  stations  alone  the  cost  of 
livered  energy  was  1.75  cents  per  kilowatt  hour.    Distribution  ad 
1.26  cent  to  the  cost  of  development,  and  the  sum  of  expenses 
taxes,  management,  and  incidentals  was  0.82  cent,  raising  the  t 
cost  per  kilowatt  hour  to  the  figures  named.     The  system  to  wl 
these  data  apply  has  in  the  main  a  first-class  equipment,  is  manai 
with  ability,  and  supplies  light  and  power  in  a  prosperous  city, 
should  be  noted  that  the  system  just  considered  comes  within  the  k 
est  figures  named  by  the  Massachusetts  commissioners  for  the  cost 
energy  at  electric  stations,  that  is,  less  than  two  cents  per  kilow 
hour,  and  is  nearly  down  to  the  one  cent  per  unit  named  by  the  sa 
authority  as  the  lowest  cost  of  distribution.    For  the  amount  of  enei 
yearly  delivered  the  cost  per  unit  in  this  system  is  exceptionally  Ic 
due  in  part  no  doubt  to  the  large  percentage  developed  by  water  pow 
Unlike  the  foregoing,  the  following  supply  system  develops  all 
its  energy  with  steam  power.    Data  covering  costs  per  kilowatt-ho 
in  this  system  are  presented  for  three  recent  successive  years.    DurL 
the  first  two  of  these  years  the  output  of  the  system  was  about  one  ai 
one-half  million,  and  during  the  last  of  the  years  a  little  under  ts 
and  one-half  million  kilowatt-hours. 

At  Station.     For  Distribution.     Management, 
Taxes  and  Incidenta 

First  year 2.30  1.95  1.27 

Second  year 2.18  1.57  I49 

Third  year 2.21  1.58  1.06 

COST  PER  KUjOWATT  HOUR,  IN  CENTS. 

In  the  first  year  for  which  the  data  of  costs  are  given,  this  elo 
trical  system  represented  many  features  which  it  is  desirable  to  abat 
don.  All  engines  at  the  generating  station  were  then  of  the  simp] 
type,  and  operated  non-condensing.  A  constant  supply  of  fresh  fee 
water  from  city  mains  was  required  for  the  boilers,  and  no  economize 
was  in  use.  Electric  generators  of  four  diflFerent  types  and  voltage 
were  belted  to  engines  or  shafting,  and  delivered  energy  to  four  set 
of  distribution  lines.  In  that  year  a  change  to  economizers,  condens 
ing  engines,  and  direct-connected  electric  generators  of  a  single  tvp 
and  voltage  began,  .and  has  only  recently  been  completed.  In  the  mail 
the  figures  for  the  costs  of  enerey  show  the  lowering  tendency  of  thes< 
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changes,  ihough  results  have  been  retarded  by  extra  labor  of  operation 
during  the  gradual  reconstruction.  It  is  probable  that  the  year  next 
after  the  third  given  will  show  further  material  reductions  in  the 
costs  at  the  station  and  for  distribution.  X'icwing  the  three  years,  the 
cost  per  unit  of  energy  at  the  station  has  come  down  4  per  cent.,  for 
distribution  20  per  cent.,  and  for  management  and  incidentals  16  per 
cent.  The  total  reduction  has  been  from  5.52  cents  to  4.85  cents  per 
kilowatt  hour. 

Compared  with  the  system  before  mentioned,  which  derived  mcjre 
than  70  per  cent,  of  its  energy  from  water  power,  this  steam  system,  in 
the  third  year,  delivered  about  one-third  less  energy.  Xevertheless  the 
cost  of  energy  at  the  station  of  the  steam  system  was  only  0.46  cent 
more  per  kilowatt  hour  than  the  like  cost  at  the  stations  of  the  larger 
system.  Distribution  necessarily  costs  more  per  unit  at  the  smaller 
system  independently  of  the  anioinU  of  delivered  energy,  because  its 
area  of  distribution  is  much  larger. 

Station  capacity  and  the  annual  volume  of  delivered  energy  are  not 
always  great  where  the  cost  ])er  kilowatt  hour  is  low.  An  example  of 
this  .*iort  is  found  in  a  small  system  of  electrical  sup])ly  that  delivered 
a  little  less  than  one  half-million  kilowatt  hours  during  the  year  end- 
ing June  30,  1901.  It  should  be  noted  that  the  animal  oul])ul  of  energy 
by  this  small  system  is  less  than  one-seventh  of  that  by  the  larger  and 
about  one-fifth  of  that  of  the  smaller  of  the  two  systems  last  considered. 
This  small  system  depends  entirely  on  steam  for  a  motive  jxnver, 
and  its  single  station  o])erates  with  belted  engines  and  dynamos  (hat 
deliver  current  at  three  vc^llages  to  as  many  separate  sets  of  distribu- 
tion lines.  Xo  economizers  are  used  here,  but  the  engines  run  condens- 
ing. Cumberland  coal  at  this  ])lant  costs  $3.50  per  long  ton  delivered 
in  the  bins.  Condensing  water  was  obtained  from  a  ])rivate  source. 
In  spite  of  its  disadvantages  of  small  cai)acity  and  anticjuated  ecjui])- 
nient,  the  cost  of  energy  to  this  small  system  during  the  year  named 
was  only  4.47  cents  i)e-  kilowatt  hour  for  manufacture,  distribution, 
management,  and  incidentals.  This  cost  is  only  0.62  cent  larger  than 
that  for  the  system  that  delivered  more  than  three-million  kilowatt- 
hours,  and  is  0.39  cent  smaller  than  that  in  the  system  that  delivered 
more  than  two-million  kilowatt  hours  per  year.  As  might  be  expected, 
the  small  systan  makes  its  poorest  showing  at  the  generating  station, 
where  the  cost  was  3.12  cents  per  kilowatt  hour.  This  cost  is  nearly 
twice  as  great  as  that  in  the  .system  where  both  water  and  steam  power 
were  used,  and  is  nearly  50  per  cent,  greater  than  the  station  cost  for 
the  large  system  using  steam  power  only.     An  equipment  of  direct- 
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connected  units  of  uniform  type  and  voltage,  together  with  an  ecoE 
mizer,  would  materially  reduce  this  rate  of  3.12  cents  per  kilowatt  hd 
About  8  per  cent,  of  this  rate  is  made  up  of  a  sum  paid  for  currc 
purchased  from  another  system,  because  the  station  capacity  was  t 
sufficient  at  certain  times.  In  the  matter  of  distribution  this  small  S3 
lem  is  favored,  its  load  being  confined  to  a  relatively  small  area,  ai 
the  cost  of  distribution  was  only  0.46  cent  per  kilowatt  hour,  or  U 
than  one-half  and  one-third  respectively  of  the  like  costs  in  the  oth 
two  systems.  Management  and  incidental  expenses  for  the  small  S} 
tem  were  only  0.87  cent  per  kilowatt  hour,  or  between  the  two  li 
costs  previously  named. 

Yearly  output  of  At  For  Management  and 

energy  in  kw.  hours.  Station.      Distribution.     Incidentals.  Tot 

Between  3  and  4  million 1.75  1.26  0.82  3. 

♦"     1.5  and  2        *•     2.30  1.95  1.27  5. 

***     1.5  and  2        "     2.18  1.57  1.49  s 

*"       2  and  2.5     **     2.21  1.58  1.06  4. 

"    0.4  and  0.5      "     3.12  0.46  0.87  4. 

**       5  and  6         **     0.40     Purchased  from  water-power  station. 

•  Same  system  in  three  successive  years. 

COST  OF  ENERGY  TO  SEVERAL  ELECTRICAL  SUPPLY  SYSTEMS,   IN   CENTS  PER   KILOWA 

HOUR. 
A  tabular  recapitulation  of  the  data  for  the  several  systems. 

The  foregoing  data  show  how  impossible  it  is  to  lay  down  ai 
fixed  rule  for  the  fixed  cost  of  energy  in  systems  of  electrical  suppl 
because  of  variations  in  other  factors  as  well  as  size.  No  doubt  it  cj 
be  demonstrated  by  figures  that  systems  with  the  annual  outpu 
named  might  deliver  energy  at  lower  costs.  The  only  merit  claims 
for  the  present  data  is  that  they  accurately  represent  results  actual 
reached  in  practical  electrical  supply. 
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THE  RAILWAY  SYSTEM  OF  NATAL 

A   SPECIAL   INTERVIEW    WITH    THE    HON.  SIR  DAVID    HUNTER,  K.C.M.C, 
GENERAL  MANAGER  OF  THE  NATAL  GOVERNMENT  RAILWAYS. 

By  y.  Hartley  Knii^ht. 

There  arc  t'AO  important  factor^  likely  to  influence  the  devrl<.>pnient  of  Svnith  African 
railway?.  First  stands  the  lately  reported  discovery  of  new  gold  areas,  rivalling  in  size  and 
importance  the  already  known  reefs.  Second  is  the  possibility  mentionc<l  by  Mr.  John  Hays 
Hammond  in  these  pages  in  July  last  that  with  irrigation  the  Transvaal  would  become  highly 
fertile.  It  is  not  inconceivable  that,  as  in  the  case  of  California,  the  movement  of  agricultural 
products  might  in  the  end  exceed  in  trafllic  importance  the  railway  business  provided  by  the 
mines.  In  any  case,  the  railways  of  Natal  seem  certain  of  great  activity  and  expansion 
during  the  next  few  years,  and  this  givc>  interest  and  importance  to  Sir  Daviil  Hunter's 
virws  as  obtained  and  recorded  by   Mr.    Knight.-    The  Editors. 


"S' 


i()  lon^  as  wc  make  and  manage  the  railways  I  care  not  who 
makes  the  law."  observed  the  general  manager  of  the  Xatal 
Government  Railways — Sir  David  Hunter — when  presiding, 
in  1897,  at  an  important  conference  of  the  executive  heads  of  (he  South 
African  railway  systems.  The  remark  is  not  only  characteristic  of 
XataKs  "Railway  King/'  but  it  also  illustrates  the  spirit  which  the  lead- 
ing men  of  the  Garden  Colony  have  ever  displayed  in  their  determina- 
tion to  advance  and  uphold  the  interests  of  their  portion  of  the  great 
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sub-continent,  and  which  has  made  their  colony  a  model  of  its  kinc 
the  rest  of '"Darkest  Africa/' There  is  no  gainsaying  the  fact  that  foi 
size  the  colony  has  shown  a  wonderful  amount  of  enterprise  in  all  t 
pertains  to  the  progress  and  welfare  of  its  people ;  and  it  must  ne 
be  forgotten  that  the  iron  horse  made  its  first  appearance  in  Africa 
the  hospitable  shore  of  fair  Natal  Of  that  important  fact,  inde 
Natalians  are  not  a  little  proud,  and  naturally  so.  Forty-five  ye 
have  elapsed  since  certain  far-seeing  men  of  Natal  came  to  the  c 
elusion  that  a  railway  was  essential  to  the  welfare  of  their  colon y,  i 
three  years  later,  in  i860,  the  shrill  whistle  of  the  locomotive  was  hft 
for  the  first  time  in  Durban,  or,  as  it  was  then  more  generally  term 
Port  Natal.  The  line  was — like  the  immortal  Jack  Easy's  wet  nun 
baby — "a  very  little  one."  To  be  exact,  it  was  less  than  two  miles 
length  and  it  ran  from  the  Point — situated  at  the  base  of  that  b 
headland  locally  known  as  the  Bluff — to  the  town  of  Durban.  1 
line  was  constructed  and  run  by  the  Natal  Railway  Company;  an< 
am  indebted  to  Mr.  J.  Forsyth  Ingram  for  the  statement  that  it  \ 
worked  under  difficulties  "which  can  scarcely  be  realised  at  the  pres 
time."  Some  years  elapsed  before  the  Point  Line  began  to  shov 
margin  of  profit.  It  is  interesting  at  this  length  of. time  to  recall  t 
for  the  half-year  ending  December  31st,  1868,  the  liabilities  of 
Natal  Railway  Company  were  returned  at  £13,695  14s.  5d.,  that  th 
gross  revenue  amounted  to  £3,815  is.  yd.,  and  their  gross  expenditi 
to  £3,005  IS.  id.,  showing  a  net  profit  of  £810  os.  6d.  Thereafter, 
the  liabilities  of  the  company  decreased,  the  revenue  and  profits  n 
in  proportion,  and  in  the  half-yearly  report  to  the  31st  Decemb 
1874,  we  find  the  following  results:  Liabilities,  £2.389  lis.  4d. ;  gn 
revenue,  £11,116  15s.  2d.;  gross  expenditure,  £6,499  ^^s.  7d. ;  i 
profits,  £4,617  4s.  7d.  To  have  made  a  profit  of  less  than  £5,000  af 
14  years'  working  is  not  perhaps  a  cause  for  very  much  trumpeting 
but  be  it  remembered  that  the  line  whence  this  profit  was  derived  v 
only  two  miles  in  length  and  was  after  all  little  more  than  a  toy,  thou 
it  served  a  very  useful  purpose. 

Evidently  the  difficulties  which  Mr.  Ingram  hints  at  were  to  soi 
extent  responsible  for  the  fact  that  so  long  a  time  went  by  befon 
start  was  made  to  metal  the  distance  which  intervened  between  Durb 
and  Pietermaritzburg,  the  capital,  a  matter  of  71  miles.  That  a  ri 
way  between  the  two  towns  was  badly  needed  there  is  abundant  e 
dence  to  prove.  The  first  sod  of  the  new  extension  was  ceremoniou 
"turned"  in  1876 — that  is,  16  years  after  the  opening  of  the  line  fr< 
the  Point  to  Durban.    Amid  a  tremendous  burst  of  cheering  ''the  s 
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SIR  DAVID  HUNTER,  K.  C.    M.  G. 
General   Manager   Natal   Government   Railways. 

cut  and  turned  and  trundled  and  finally  pitched  out  of  the  new 
barrow  back  again  upon  the  dusty  soil,  all  in  the  most  artistic  and 
satisfactory  condition." 

Some  three  years  after  this  auspicious  occasion  there  proceeded  to 
South  Africa  a  young  man  who  had  shown  such  marked  ability  as 
assistant  general  superintendent  of  the  North  British  Railway  that 
the  then  Secretary'  of  State  for  the  Colonies  in  the  British  Cabinet 
appointed  him  general  manager  of  the  Natal  Government  Railways, 
which  had  absorbed  (as  will  presently  be  told)  the  Natal  Railway 
Company.  The  British  ministers  who  have  successively  "bossed"  the 
oolonies  from  Downing  Street  have  occasionally  displayed  a  lament- 
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THE  MAIN    WHARF,   DURBAN,   LOOKING   NORTH. 

able  ignorance  of  the  requirements  of  their  oversea  proteges,  but  it 
to  the  eternal  credit  of  Sir  Michael  Hicks-Beach  that  he  gauged  t 
necessities  of  Natal  and  sent  the  colonists  the  right  man  in  the  pers 
of  Mr.  David  Hunter  to  look  after  their  railway  aflfairs.  It  is  not  fl 
tery  but  simply  the  honest  plain  truth  to  say  that  Sir  David  Hunter  I 
made  the  railway  system  of  Natal  what  it  is  to-day,  viz.,  a  model  i 
other  colonies  to  emulate,  if  not  to  equal.  Quite  recently — on  the  d 
before  the  Coronation  solemnity  in  Westminster  Abbey,  whereof 
and  Lady  Hunter  were  honoured  spectators — I  had  the  special  pri 
ilege  of  discussing  Natal  railway  matters  with  the  gentleman  who 
largely  controls  them.  I  desire  at  this  stage  to  express  my  great  ob 
gations  to  Sir  David  Hunter  for  so  courteously  and  good-naturec 
consenting  to  be  interviewed  at  a  time  when  he  obviously  needed  n 
after  a  long  and  fatiguing  night  journey  by  train  from  Edinburg 
to  which  city  he  returned  almost  immediately  after  the  ceremony  in  t 
Abbey,  there  to  enjoy  the  remainder  of  the  holiday  granted  him  aft 
the  immense  strain  which  was  imposed  upon  him  in  Natal  during  t 
recent  Boer  campaign.  I  found  it  hard  to  induce  Sir  David  Hunt 
to  talk  about  himself;  instead,  he  preferred  to  speak  of  the  Nat 
Railway  system.     To  a  large  extent  the  two  subjects  are  synonymot 
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"1  first  went  to  Xatal  in  1^79,'  said  Sir  David,  "having  been  ap- 
pointed, as  perhaps  you  know,  by  the  gentleman  who  was  at  that  time 
Secretary  of  State  for  tlie  Colorncs.  This  was  a  couple  of  years  after 
the  Xatal  Government  had  acquired  from  the  Xatal  Railway  Company 
the  line  from  the  Point  to  Durban — which  had  been  riuifiing  for  some 
years — and  thence  to  I'mgeni,  about  five  miles  altogether.  The  Natal 
Government  had  taken  up  the  ([ueslion  of  railway  construction  in 
real  earnest.  The  first  railways  constructed  under  their  direction 
consisted  of  a  line  from  l)ur])an  to  Maritzburg,  another  from  Durban 
to  Verulam  i  20  miles)  and  a  third,  of  only  7  or  8  miles,  from  Durban 
to  Isipingo,  on  the  South  coast — in  all  about  100  miles.  The  con- 
struction of  these  lines  was  commenced  simultaneously.  The  line  to 
Maritzburg  was  completed  in  18S0  and  the  oi)ening  ceremony  was  per- 
formed at  Maritzburg  Station  by  the  then  (Governor.  Sir  (leorge  I^om- 
eroy  Colley.  who  was  afterwards  killed  at  Majuba  in  the  first  l*oer 
war." 


.\    RIVER   CROSSING   IN    NATAL. 


"The  arrival  of  the  iron  horse  in  Maritzburg  was  doubtless  an  in- 
centive. Sir  David,  to  go  ahead  with  railway  extension  in  other 
directions  ?" 
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"It  was.  After  the  line  to  the  capital  was  in  working  order  fre« 
railway  extension  was  projected,  and  the  next  section  beyond  Marit 
burg,  in  a  northerly  direction  was  commenced.  Howick  and  Es 
court  were  reached  and  the  line  ultimately  stopped  at  Ladysmith.  Tl 
wark  of  extension  beyond  Ladysmith  w-as  performed  in  a  somewhi 
fragmentary  fashion,  if  I  may  so  express  it,  governed  by  the  financi; 
circumstances  of  the  Colony.  The  first  section  was  one  of  17  miles  an 
extended  to  the  now  historic  field  of  Elandslaagte.  It  was  afterwan 
extended  to  Glencoe  junction — whence  a  branch  line  goes  to  Dund< 
— and  subsequently  to  Charlestown,  the  most  northerly  point  of  Nata 
The  line  to  Charlestown  was  opened  for  traffic  in  1890  in  the  presem 
of  Sir  Charles  Mitchell,  then  Governor  of  Natal  (after  whom  the  litt 


THE  RAILWAY  STATION  AT   MARITZBURG. 


border  town  was  named),  who  was  attended  by  the  members  of  tV 
Executive  Council,  of  which  at  that  time  I  was  one.  There  wei 
great  rejoicings  on  that  occasion.  His  Excellency  met  Presidei 
Kriiger  at  Borderspruit,  that  is  to  say  in  Transvaal  territory,  and  tV 
old  gentleman" — I  acquit  Sir  David  of  any  sinister  intention  in  tli 
term — "was  accompanied  by  a  large  number  of  his  principal  officer 
The  whole  company  were  conducted  to  Newcastle  and  to  Maritzbur 
and,  later  on,  to  Durban,  where  great  festivities  were  held.    You  ma 
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be  interested  to  know  that  on  that  occasion  it  fell  to  my  lot  to  present 
*first'  tickets — which  were  numbered  0000  as  'first'  tickets  usually  are 
— to  Sir  Charles  Mitchell  and  to  Mr.  Kriiger,  a  'single'  to  the  former 
and  a  'return'  to  the  latter.  These  tickets  were  of  gold  and  the  back 
of  each  bore  a  suitable  inscription. 

"But  this  completion  of  the  Natal  line  to  Charlestown  did  not 
mean  through  connection  with  Johannesburg.     The  extension  of  the 
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NATAL   GOVERNMENT   RAILWAYS    AND    CONNECTING   LINES. 

line  from  the  Xatal  border  to  the  Rand  is  a  long  story,  and  was  not 
accomplished  until  after  much  wearisome  discussion  with  President 
Kriiger  in  Pretoria,  in  which  I  was  always  one  of  the  delegates.  In 
the  first  instance  I  accompanied  Mr.  F.  Seymour  Haden,  C.M.G.  (Col- 
onial Secretary  of  Xatal),  but  on  the  two  subsequent  occasions  my  col- 
league w^as  Mr.  (now  Sir)  Thomas  Murray,  then  Minister  of  Lands 
and  Works  under  Responsible  Government.  The  conference  took  place 
as  I  have  said  in  Pretoria  and  on  the  last  occasion  we  made  a  stay  there 
of  several  weeks.''  [Sir  David  did  not  add  that  Mr.  Kriiger,  like 
Pharaoh  of  old,  had  hardened  his  heart  to  the  delegates'  representa- 
tions so  persistently  that  their  souls  almost  sickened  at  his  stubborn- 
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HYDRALTLIC  CRANES  AT   WORK  ON   THE   MAIN    WHARF,  DURBAN. 

ness,  but  it  is  a  fact  nevertheless.]  "At  last,  however,  we  came 
terms  with  the  President  and  on  February  3d,  1894,  we  entered  ii 
an  agreement  with  him  whereby  we  undertook  to  extend  the  line  fn 
our  border  to  Johannesburg.  The  extension  was  completed  and  t 
line  opened  for  traffic  in  October,  1895.  It  is  a  fact  that  the  acti 
construction  of  the  line  in  the  Transvaal  was  carried  out  by  the  Gc 
ernment  of  Natal,  the  general  manager  (that  is,  myself)  representi 
them  as  the  contractor  for  the  work,  and  the  agreement  being  sign 
by  myself  and  the  chief  engineer  of  the  Netherlands-South  Afric 
Railway  Company.  When  the  rails  were  joined  up  at  Heidelberg  the 
was  a  formal  gathering  followed  by  a  luncheon,  at  which  were  prest 
Doctor  Leyds,  representing  President  Kriiger,  and  Sir  John  Robinsc 
the  first  Premier  of  Natal.    During  the  latter's  term  of  office,  a  n< 
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departure  took  place  in  the  construction  of  cheaper  railways  than  the 
main  line — although  still  adhering  to  the  standard  gauge  of  three  feet 
six  inches — and  extension  took  place  both  on  the  north  and  south- 
coast  routes,  the  former  ultimately  reaching  the  Tugela  River  and 
thence  running  for  another  100  miles  to  the  St.  Lucia  coal  fields  in 
Zululand  which  is  now,  as  you  know,  a  province  of  Natal.  On  June 
30th  last  the  rails  of  this  line  were  within  15  miles  of  a  terminus  at  St. 
Lucia  r>ay,  and  on  the  20th  of  July  about  50  miles  of  the  line  were  for- 
mally opened  for  traffic. 

"There  is  hardly  any  doubt  that  this  extension  will  be  of  great  as- 
sistance to  the  development  of  Zululand.  As  1  have  said,  about  100 
miles  in  all  are  being  constructed  in  Zululand,  and  these  will  form  a 
very  great  feature  in  the  opening  up  of  the  country,  which  has  hitherto 
been  almost  entirely  a  black-man's  land  but  will  no  doubt  be  opened 
to  European  settlement.  On  the  south  coast  of  Xatal  the  line  has  been 
extended  to  Port  Shepstone  on  the  banks  of  the  L'mzimkulu  River, 
about  70  miles  from  Durban.  From  the  Umzimkulu  it  is  proposed  to 
construct  a  line  towards  Kokstad  and  North  Pondoland."* 

**Then  there  is  the  line  which  will  directly  connect  Natal  with  the 
Cape  Colony — how  does  that  stand.  Sir  David?" 

"The  extension  from  Maritzburg  to  Riverside  has  already  been 
commenced.  It  consists  (  so  far  as  the  Natal  portion  is  concerned) 
of  about  100  miles  of  railway,  and  already  some  25  miles  are  under 
construction.  The  Cape,  although  pledged  to  undertake  this  connec- 
tion, has  not  \et  taken  the  necessary  steps — in  so  far.  that  is,  as  actual 
construction  is  concerned. "f 

\VTiilst  on  the  subject  of  railway  extension  I  desired  to  elicit  from 
Sir  David  Hunter  some  expression  of  opinion  on  the  big  undertaking 
which  is  shortly  to  engage  the  attention  of  a  special  session  of  the 
Natal  Legislature,  viz.,  the  doubling  of  the  existing  main  line  to  Johan- 
nesburg or  the  construction  of  a  new  alternative  route  thereto.  Sir 
David,  however,  could  not  yet  say  which  of  the  two  schetnes  was,  in 
his  opinion,  the  better  one,  explaining  that  extensive  surveys  are  now 
going  on,  the  result  of  which  is  not  yet  known ;  and  T  passed  on  to  the 
subject  of  the  engineering  difficulties  which  had  presented  themselves 
in  the  construction  of  the  existing  lines. 


•  The  total  mileage  now  open  in  the  colony  is  660  about  140  miles  more  arc  under  con- 
struction and,  as  indicated,  a  number  of  other  extensions  are  in  progress. — J.  H.  K. 

+  A  Renter's  telegram,  dated  Durban,  Aug.  3,  says:-  "Capital  progress  is  being  made  with 
tke  construction  of  the  Cape  Natal  Railway.  The  route  has  been  pegged  out  as  far  as  Urn- 
komaas,  and  several  survey  parties  are  at  work.  Some  of  the  country  through  which  the  line 
passes  is  of  a  most  difficult  character." — J.  H.  K. 
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ELECTRICAL  POWER   HOUSE  ON  THE   UMOOTI  RIVER. 
Connected  with  the  tea  factory  on  the  Kearshey  Estate. 

Natal  is  a  very  beautiful  country  and  has  every  claim  to  the  pi 
title  of  "the  Garden  Colony*' ;  few,  I  think,  will  dispute  that, 
from  the  engineering  standpoint  it  presents  difficulties  which  at 
not  absolutely  insuperable,  at  least  not  easily  surmounted.  The 
tory  of  the  recent  Boer  war  has  made  that  fact  pretty  common  kn< 
edge  by  now,  I  fancy.  Quoth  Lady  Barker  in  reference  to  the  ex 
sion  from  Durban  to  Maritzburg :  **How  the  railway  is  to  drag  ii 
up  and  round  all  these  thousand  and  one  spurs  running  into  i 
other,  with  no  distinct  valley  or  flat  between,  is  best  known  to 
engineers  and  surveyors  who  have  declared  it  practicable.  To 
non-professional  eye  it  seems  not  only  difficult,  but  impossible."  Tl 
we  have  the  matter  in  a  nutshell  so  to  speak;  and  a  glance  at 
map  on  page  193  will  show  that  railway  construction  in  Natal  is  lar 
composed  of  gradients,  and  gradients,  and  again  gradients — ' 
now  and  again  a  magnificent  curve  of  really  appalling  radius.  A 
in  South  Africa  once  told  me  that  they  dare  not  run  long  train 
Natal  lest  the  heads  and  the  tails  thereof  should  collide  with  < 
other  when  negotiating  the  curves  say,  between  Durban  and  Ma 
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burg.  How  steep  are  the  gradients  will  be  gathered  from  the  state- 
ment that  the  main  line  reaches  an  altitude  of  3,054  feet  above  sea  level 
at  a  point  58  miles  distant  from  Durban,  and  that  at  a  point  134  miles 
from  that  seaport  it  rises  to  a  height  of  5,152  feet,  only  to  drop  again 
another  55  miles  further  on  to  3,284  feet.  At  Charlestown,  in  the  ex- 
treme north  of  Xatal,  the  altitude  is  5,380  feet ;  and  at  \'an  Reenan, 
in  the  Drakensberg  Mountains,  where  the  line  passes  from  Ladysmith 
to  Harrismith  ( in  the  sometime  Orange  F'ree  State )  the  line  rises  to 
a  height  of  5,520  feet. 

"From  the  uneven  character  of  the  country,"  observed  Sir  David 
Hunter,  when  1  raised  the  point,  "Xatal  presents  many  difficulties  in 
railway  construction,  and  the  earlier  policy  (  when  the  colony  was 
poorer  than  it  is  now)  consisted  of  constructing  lines  over  praciically 
the  contour  of  the  couiUry  and  the  adoption  of  very  severe  gradients. 
The  ruling  gradient  of  the  first  section  of  the  Xatal  line  was  1  in  30, 
with  curves  of  300-feet  radius.  It  is  not  seldom  that  those  c<)n;litions 
are  found  in  combination.  As  the  result  of  ex|)erience  and  better  cir- 
cumstances the  colony  is  now  trying,  althouidi  at  greater  first  cost,  to 
construct  lines  with  easier  gradients,  and  the  newlv  constructed  lines 
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in  the  vicinity  of  Ladysmith  have  a  gradient  of  i  in  50.  In  regard  tc 
the  matter  you  mentioned  just  now,  viz.,  the  doubling  of  the  present 
main  line  to  Johannesburg  or  the  laying  of  an  alternative  rail  from  the 
coast,  account  will  be  taken  of  the  existing  conditions  as  to  gradients, 
so  as  to  obtain  railways  having  better  physical  advantages,  in  order 
that  the  colony  may  be  enabled  to  work  the  expected  large  through 
traffic  to  the  Rand  more  economically  than  is  at  all  possible  under  the 
present  severe  conditions. 

"One  special  feature  of  the  Natal  railways  coastwards  is  the  very 
large  proportion  of  iron  bridges.  This  is  occasioned  by  the  number 
of  rivers  which  flow  into  the  Indian  Ocean,  most  of  which  have  lagoon 
mouths  that  close  up  during  our  winter  and  are  crossed — often  at  very 
considerable  length — by  screw-pile  iron  bridges.  This  particular  form 
of  bridge  was  introduced  at  the  time  of  the  first  construction  by  Mr 
M.  W.  Carr,  then  engineer-in-chief  of  the  Natal  Government  Rail- 
ways, and  it  has  been  found  to  answer  very  satisfactorily.  As  a  point 
of  interest  I  may  mention  that  on  the  South  Coast  line  of  70  miles 
there  are,  I  think,  something  like  five  miles  of  screw-pile  iron  bridges.*' 


lOO-FOOT  BRIDGE  SPAN   FOR  THE  NATAL  GOVERNMENT  RAILWAYS. 
Erected  by  the  Patent  Shaft  &  Axletree  Co.,  Ltd.,  Wednesbury,   1890. 

I  next  broached  the  subject  of  rolling-stock.  To  understand  what 
follows  "without  prejudice"  the  American  reader  should  be  told  thai 
Natal  is  perhaps  more  British  in  its  sympathy  and  sentiment  thar 
any  other  colony  on  the  entire  African  continent.  Three-fourths  oi 
the  white  folk  in  Natal  glory  in  the  fact  that  they  are  of  British  origin 
and  they  are  resolved,  as  far  as  in  them  lies,  to  foster  trade  with  Great 
Britain  and  Great  Britain's  colonies,  to  the  exclusion,  of  course,  oi 
foreign  competitors.    But  it  is  only  fair  to  state  that  notwithstanding 
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LfHO  MOT  IVES  UF  THE  NATAI.  GOVERNMENT  RAILWAYS. 

The  lower  om-  i-*  the  "I>ub<*'  engine,  eight-wheel  couple<l.  wcii^hing    4S  ti'ti'*  in  runnimj  i)r<ler; 

the  upper  i^  the  latest  type  of  "Reitl"  palttrn.  ten-wheel  e«iup]i-«l.   weighing  73  tnn-^. 

this  patriotism  the  average  Xatalian  is  able,  like  Shakespeare's  P)ea- 
trice,  to  "see  a  church  hv  (la\  li*^ht"  and  he  never  lets  his  pocket  suffer 
— seriously  so.  that  is — at  the  expense  of  his  patriotism.  In  a  word. 
he  reaHses  as  Mr.  Joseph  Uayncs,  C.M.(i.  (a  member  of  the  Xatal 
Lejjislative  Assembly),*  lately  remarked  to  me,  that  "business  as  l)usi- 
ncss  knows  no  philanthropy — business  as  business  knows  no  patriot- 
ism." That  admirably  ex])resses  the  attitude  of  the  averai^e  Xatalian. 
'*A11  our  material  has  been  obtained  from  ])ritis]i  manufacturers," 
said  Sir  David  Hunter.  **Tt  is  rather  an  interestinjs:  fact  that  the  rail- 
way system  of  Xatal  is  etjuipped  in  every  particular  with  motive- 
p<nver  and  rol line:- stock  of  British  manufacture.  We  have  never  tried 
American  locomotives:  we  have  adhered  to  our  own  types,  which  have 
always  been  followed  out  in  a  projrressive  spirit.    The  oriji^inal  enjL::ines 

•  And  an  earnest  advocate  for  the  general  extension  of  light  railway**  in  Natal.     T.  TI.  K. 
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on  our  railway  system  were  25  tons  weight  and  were  capable  of  coi 
veying  over  the  steepest  grade  only  30  tons  of  paying  load.  The  late 
development  is  the  'Reid'  engine,  which  weighs  69  tons,  has  ten  cou] 
led  wheels,  carries  334  tons  of  fuel,  and  conveys  over  the  steepe 
grade  120  tons  of  paying  load.  In  this  connection,"  Sir  David  Hunt< 
added,  "I  have  just  been  reading  in  the  English  press  what  one  of  tl 
Metropolitan  companies  is  doing  to  obtain  a  locomotive  which  wi 
start  and  stop  more  quickly  their  suburban  trains,  and  it  is  rather  n< 


HIGH-SIDED   30-TON    TRUCK,    NOW    BEING    SUPPLIED. 
I)y   R.   Y.   Pickering  &  Co.,  Ltd.,  Wishaw. 

ticeable  that  the  features  of  the  locomotives  adopted  with  that  view  ai 
those  which  the  Natal  authorities  are  using  and  which  were  on! 
adopted  by  them  after  a  great  deal  of  inquiry  and  experiment  to  secui 
the  greatest  amount  of  adhesion  and  tractive  powers.  It  is,  I  may  ad< 
the  heaviest  engine  on  a  3  foot  6  inch  gauge  in  the  world." 

"Harking  back  a  moment.  Sir  David,  to  the  subject  of  America 
locomotives.    You  have  no  prejudice  against  them  in  Natal?" 

"Oh,  not  in  the  least.  With  us  in  Natal  it  is  not  a  matter  of  pre 
udice  or  even  of  sentiment,  but  simply  that  we  as  practical  railwa 
men  have  thought  it  better  to  advance  along  the  lines  of  our  existin 
types  of  engines,  and  we  have  achieved  splendid  results  in  this  way.' 

**It  is  open  to  American  firms  to  tender  for  your  rolling-stock  2 
well  as  any  other  firms  ?" 

"Certainly.  We  put  out  indents  in  the  hands  of  Sir  Walter  Peao 
the  agent-general  in  London  here,  and  he  invites  tenders  in  the  usuj 
w^ay.    Now  and  again,  it  is  true,  in  times  of  pressure  we  have  ordere 
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engines  direct  of  firms  which  had  previously  supplied  us  with  these 
— ^but  these  have  been  exceptional  instances.  There  is  nothing  to  pre- 
vent American  firms  from  tendering  in  the  ordinary  way." 

I  find  I  have  exceeded  the  limit  to  which  this  article  should  run 
and  I  must  necessarily  curtail  what  still  remains  to  be  written.  In  my 
opening  remarks  I  have  quoted  statistics  showing  the  earnings  of  the 
Natal  railway  in  its  early  stage  of  existence.  For  the  purposes  of 
comparison  it  is  interesting  to  recall  that  the  total  revenue  for  the  year 
1901  amounted  to  ^1,650,355  5s.  4d.,  as  against  £1,242,280  15s.  gd., 
for  the  preceding  year,  showing  an  increase  of  32.85  per  cent,  in  com- 
parison. In  his  last-issued  annual  report  Sir  David  Hunter  tells  us 
that  the  working  expenditure  of  the  year  ( 1901 )  amounted  to  £1,159,- 
026  7s.  9d.,  "being  an  increase  of  30.07  per  cent,  as  compared  with  the 
preceding  year,  and  includes  £159,327  i8s.  i  id.  expended  upon  addi- 
tions and  improvements  which  have  been  made  to  buildings,  ways,  and 
works,  in  order  to  cope  more  efficiently  with  traffic  developments." 
The  net  revenue,  after  deduction  of  the  workins:  expenditure  as  ex- 
plained, amounts  to  £491,328  17s.  7d.,  which,  upon  the  capital  applic- 
able to  open  lines  for  the  year  of  £8,528,989  gives  a  return  equal  to 


SALOON    CARRIAGES    TX    USE  OX    NATAL    GOVERNMENT   RAILWAYS. 
Bristol  Wagon  and  Carriage   Works  Co..   Limited. 

£5  15s.  2j/ld.  per  cent.,  as  against  £4  9s.  i  iX>d.  per  cent,  earned  upon 
the  capital  of  the  foniier  year.  In  this  report  Sir  David  Hunter  re- 
fers in  graceful  terms  to  the  retirement  of  Mr.  M.  W.  Carr,  M.  I.  C. 
E.,  after  26  years'  service,  the  last  five  of  which  were  spent  in  London 
in  the  capacity  of  consulting  engineer.  Sir  David  expresses  his  "deep 
sense  of  the  important  services  rendered  to  the  colony  by  Mr.  Carr  in 
the  construction  and  development  of  our  railway  system.*'  Mr.  Carr's 
place  in  London,  by-the-bye,  has  been  taken  by  his  friend,  Mr.  H.  G. 
Humby.  M.  I.  C.  E.,  who  has  seen  many  years'  service  in  the  Garden 
Colony,  and  who  is  eminently  qualified  to  fill  so  responsible  a  position. 
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Natal's  services  to  the  Imperial  cause  during  the  canipaipi  now 
happily  ended  will  go  down  to  posterity  as  one  of  the  brightest  fea- 
tures of  a  truly  lamentable  war.  Never  before  had  Sir  David  Hunter 
such  a  chance  of  proving  the  grit  of  the  splendid  fellows  he  controls. 
The  late  Major-General  Peim-Symons,  Lieut. -( ieneral  Sir  George 
White,  General  Sir  Redvers  Duller,  Earl  Roberts  and  \'iscount  Kitch- 
ener have  successively  borne  high  testimony  to  the  excellence  of  the 
arrangements  for  the  handling  of  the  enormous  traffic  on  the  \atal 
lines  during  a  period  unique  in  the  history  of  any  country  in  the  world. 


DESTROYED  HRIIXJE  OVER  THE  TldELA  RIVER  AT  (.oLEN.M). 

Illustrating   sinnc   of   the    ditViciiltics    of    r.iilway    manaptriicnt    on    tlu-    Natal   lim>>    during    ihc 

J'otr   war. 

Very  heavy  indeed  was  the  (icniand  made  n])()n  the  Xalal  reconstruc- 
tion department,  but  they  answered  to  the  call  with  a  promptitude 
which  is  beyond  praise,  and  which  many  an  old  Anglo- African  oi  my 
acquaintance  has  declared  was  })ossible  only  in  Xatal,  and  which  cer- 
tainly was  worthy  of  the  colony  which  first  had  the  honour  r)t  intro- 
ducing the  iron  horse  into  Africa.  Xo  wonder  Lord  Kitcheiier  in  a  re- 
cent dispatch  acknowled;j:es  "with  gratitude"  the  ol)ligati(»ns  under 
which  the  army  in  South  Africa  have  been  placed  by  the  '*unia:rudixing 
assistance"  given  to  his  lordship  by,  among  others,  "Sir  David  llun- 
ter,  K.C.M.G..  and  the  statt  of  the  Xatal  (Government  Railways." 
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THE  UTILISATION  OF  THE  PEAT  FUELS  OF 

EUROPE. 

By  Adolf  Dal. 

While  primarily  of  importance  in  countries  where  the  cost  of  labour  is  low  and  the  n« 
sity  for  economy  is  acute,  the  use  of  peat  is  not  without  its  industrial  significance.  It  If 
reported  that  even  in  the  eastern  United  States,  resort  has  recently  been  had  to  peat  fuel 
under  pressure  of  famine  prices  for  coal.  The  suggestion  of  its  more  extended  use  by  tlM 
establishment  of  a  power  plant  close  to  the  source  of  supply,  with  power-distribution  thence 
by  means  of  fuel  gas  or  electricity,  is  particularly  interesting  and  in  direct  line  with  the  beM 
modern  practice  in  the  economical  utilisation  of  natural  resources. — The  Editors. 

^EAT  has  long  been  used  as  fuel;  in  Germany  es- 
pecially its  use  dates  back  so  far  that  the  ancient 
Roman  naturalist,  Pliny,  tells  us  that  that  Teu- 
tonic tribe  on  the  borders  of  the  North  Sea  dried 
and  burned  '*mud"  (peat).  Its  more  extensive 
use  dates  from  the  middle  of  the  last  century 
when  fuel  for  steam  engines  was  required  on  £ 
larger  scale ;  and  in  very  late  years,  high  price! 
of  coal  have  attracted  renewed  and  most  active 
attention  to  the  use  of  peat  fuel. 

The  bogs  in  which  peat  is  contained  cover  extensive  areas  in  thi 
northern  temperate  latitudes,  both  in  Europe  and  in  America.  Ii 
Germany  they  cover  nearly  30,000  square  kilometres,  and  in  Ireland 
according  to  Lyell,  they  cover  the  tenth  part  of  the  country.  Th< 
depth  is  very  variable,  but  is  on  an  average  5  to  7  metres  and  more 
thus  in  Ireland  bogs  are  found  with  a  depth  as  great  even  as  i; 
metres.  It  may  be  estimated  that  one  square  kilometre  of  5  metre 
depth  will  give  about  700,000  metric  tons  of  dried  peat ;  hence  it  wil 
be  seen  that  the  amount  of  fuel  in  these  bogs  is  enormous. 

Peat  is  all  organic  matter,  formed  from  mosses  and  other  mine 
plants,  which  have  been  submerged  in  water  and  thus  preserved  ii 
the  bogs.  As  it  exists  in  the  bogs,  the  largest  constituent  is  water,  dr 
matter  forming  only  about  10  per  cent,  of  the  total  weight.  Whe: 
peat  from  the  bogs  is  used  for  fuel,  therefore,  much  water  must  b 
removed  and  this  forms  a  great  difficulty  in  the  manufacturing.  Ii 
fact,  the  drying  of  the  peat  is  everywhere  regarded  as  the  most  trouble 
some  point,  for  it  is  impossible  to  remove  the  water  economically  i: 
any  artificial  way,  either  by  pressure  or  by  heating  in  kilns  or  Idln-lik 
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PEAT-MILLING    MACHINE    AT    WORK   ON    THE    MOORS    OF   OLDENBURG. 

appliances :  the  peal  must  be  dried  in  the  open  air,  and  the  preparation 
thus  becomes  nuich  dependent  on  the  cHmate.  In  level  open  countries, 
however,  where  the  wind  is  constantly  blowing,  the  the  drying  in  or- 
dinary years  will  be  very  well  performed.  In  almost  all  districts  the 
peat  is  spread  out  to  dry  in  the  open  on  the  levelled  and  evened  surface 
of  the  bog :  only  in  certain  very  rainy  countries,  as  in  southern  Bavaria, 
Styria,  and  in  western  Norway,  shelters  arc  sometimes  used.  Peat 
dried  in  the  air  will  hold  about  20  per  cent,  of  water. 

The  most  ancient  method  of  digging  peat,  still  much  used,  is  the 
simple  one  of  cutting  it  by  hand  with  a  spade  in  regular,  rectangular 
pieces,  which  are  then  spread  on  the  levelled  surface  of  the  bog  and 
dried.  At  present  this  method  is  much  used  in  the  Netherlands  and 
in  Germany.  Although  it  requires  much  labour,  yet  it  will  often  give 
a  very  cheap  fuel,  especially  where  wages  are  low,  a  skilled  labourer 
l>eing  able  to  work  one  metric  ton  of  dried  peat  in  a  day.  Probably 
the  larger  part  of  the  peat  produced  in  the  countries  just  named  is 
such  **cut  peat.'*  But  as  wages  grow  higher  this  method  will  tend  to 
fall  into  disuse. 

Cut  peat,  however,  is  of  somewhat  loose  consistence  and  has  an 
excessively  large  bulk,  a  hectolitre  of  it  weighing  on  an  average  20 
kilogrammes  (12  pounds  to  the  cubic  foot).  As  it  takes  two  pounds 
of  peat  to  equal  one  pound  of  ordinary  coals,  it  will  be  seen  that  eight 
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cubic  feet  of  cut  peat  must  be  used  to  equal  one  cubic  foot  of  coals. 
Hence  it  follows  that  transportation  will  be  costly,  and  store  houses 
and  fire  rooms  must  be  very  large  where  this  peat  is  used. 

In  order  to  reduce  the  volume,  peat-milling  machines  have  been 
commonly  introduced  into  all  European  countries  within  the  last  fifty 
years.  In  these  machines  the  fibrous  structure  of  the  peat  is  broken  up, 
the  mass  kneaded,  mixed,  and  somewhat  pressed  together ;  it  contracts 
considerably  in  drying,  the  volume  of  the  dried  peat  often  being 
only  one-eighth  of  the  original.  Thus  the  peat  gains  a  very  compact 
consistence,  and  bears  a  close  resemblance  to  lignite,  both  in  appear- 
ance and  density.  The  specific  gravity  often  surpasses  that  of  water ; 
most  commonly  its  weight  is  about  40  kilogrammes  per  hectolitre  (30 
to  40  pounds  to  the  cubic  foot).  In  this  form  the  peat  may  be  trans- 
ported, its  weight  giving  a  full  waggon  load.  Nor  is  the  machine- 
made  peat  so  hygroscopic  as  the  cut  peat;  it  may  be  easily  stored 
without  absorbing  water.  When  dried  in  the  air  it  contains  15  to  25 
per  cent,  of  water. 

Most  of  these  machines  knead  the  peat  as  it  is  taken  from  the  bog. 
The  machines  thus  used  consist  of  a  hollow  cast-iron  cylinder  or  cone, 
in  which  rotate  one  or  two  rollers  set  with  knives  or  screw  ridges, 
which  break  up  the  peat,  mix  it,  and  lastly  press  it  through  a  mouth 
piece,  which  it  leaves  in  the  form  of  a  continuous  rectangular  block. 
This  block  is  wet  and  soft  as  the  peat  in  its  natural  state,  and  is  cut  in 
pieces  at  proper  lengths  and  then  carried  off  to  dry.  Peat  made  in  this 
manner  is  often  called  on  the  Continent,  "compressed  peat"  (in  Ger- 
man, prcsstorf),  but  it  is  evident  that  the  pressure  has  been  very 
slight ;  no  water  has  been  pressed  from  it,  and  its  chemical  composi- 
tion has  not  changed ;  the  only  change  is  the  increased  density. 

The  first  of  these  machines  were  constructed  in  1861  by  C.  Schlick- 
eysn  in  Rerlin,  and  though  since  then  modified  in  various  respects, 
thoy  are  still  on  the  whole  much  like  the  original  model.  The  most 
modem  and  most  improved  are  those  from  the  Munktells  factory  at 
Eskilstuna  in  Sweden,  constructed  by  the  Swedish  engineer  Aleph 
Anrys.  Several  hundred  of  these  machines  are  in  use  in  Sweden 
and  especially  in  Russia.  On  the  large  bogs  of  the  latter  country,  often 
up  to  20,000  acres  in  extent,  50  to  70  machines  of  this  kind  may  be 
seen  at  work.  Each  machine  is  worked  by  a  locomobile  of  12  horse- 
power anil  employs  30  labourers,  the  daily  output  being  40  to  60  metric 
tons  of  peat  in  the  dry  state.  The  working  costs  are  about  3  shillings 
4  pence  (80  cents)  per  metric  ton  of  dried  peat,  the  w^es  of  tfie  la- 
bourers being  about  one  dollar  (in  Sweden). 


Digitized  by  VjOOQ IC 


THE    rTILISATIOX    ()/•    PliAT  FUELS. 


207 


In  (JcTiiiany  most  of  the  peal-prcssiny^  machines  are  made  by  R. 
Dolberjj  in  Rostock  and  by  A.  Heinen  in  ( )l(lenburg.  All  these  ma- 
chines are  much  alike  in  their  construction.  The  peat  is  dug  from 
the  1)0;^  with  the  spade  and  filled  into  an  elevator,  which  carries  it  into 
the  milling  machine.  Much  hand  work  and  many  labourers  are  thus 
re(|uired  for  these  machines,  but  they  are  able  to  handle  i|i»  to  2  tons 
t»f  peal  per  man  per  day. 

Improvements  may  be  made  in  these  luiropean  peat  factories,  es- 
pecially by  rei)lacing  the  individual  locomobiles  at  each  machine  by  a 
central  power  plant,  and  transmitting  power  to  an  electric  motor  for 
each  peat  presser.  The  digging  and  carrying  away  of  the  peat,  which 
is  everywhere  performed  by  labourers,  ought  also  to  be  done  by  electric 
power.     Costs  would  then  be  much  reduced  where  wages  are  high. 


.\NRVS'    PELM-MILLIXG    MACHINE    OPKNED    TO    SHOW    COXSTRrCTlON. 

Digging  and  cutting  machines,  both  for  hand  and  steam  working, 
are  used  in  eastern  (Germany  and  in  the  Netherlands,  but  only  where 
the  bogs  are  so  wet  and  swampy  that  the  water  may  not  be  drained 
away  and  cutting  by  hand  in  ordinary  manner  is  consequently  impos- 
sible. Most  of  these  cutting  machines  are  made  by  Dolberg  in  Rostock. 
They  are  used  floating  on  prams  or  standing  on  rails  on  the  bogs. 
The  peat  dug  out  is  then  immediately  carried  to  the  milling  machines, 
but  may  also  be  used  as  ordinary  cut  peat.  In  the  Netherlands  one 
single  manufacturer  by  this  method  makes  in  a  summer  nearly  100,000 
metric  tons  of  dried  peat,  all  of  which  is  sold  in  Amsterdam,  the  sell- 
ing price  being  about  18  shillings  ($4.30)  per  ton.  The  Dutch  burn 
peat  in  place  of  coal  in  their  stoves,  hence  the  high  prices. 
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In  some  places  the  peat  is  milled  together  with  water,  and  the  hall 
liquid  mixture  is  then  moulded  in  forms  like  bricks.  This  method  i 
used  in  the  Netherlands  and  to  some  extent  in  Sweden,  but  has  be© 
worked  out  more  particularly  in  Denmark.  In  that  country  one  of  th 
best  planned  peat  factories  in  Europe  is  to  be  seen  at  the  little  railwa 
station  Sparkjer  in  Jutland.  The  operations  performed  there  ar 
rather  different  from  those  in  other  places  and  will  prove  advantag 


ANRY's  peat-milling  machine  at  work  at  STAFSJO,   SWEDEN. 

eous  everywhere  they  may  be  used.  The  milling  machinery  is  not,  a 
in  other  peat  factories,  placed  on  the  bog  itself,  but  on  the  flat  an< 
sandy  land  immediately  at  the  shore ;  the  peat,  is  carried  up  to  the  mil 
by  a  locomotive.  The  mill  is  driven  by  a  stationary  1 2-horse-powe 
steam  engine  and  is  of  very  simple  construction,  consisting  only  of  ; 
rectangular  box  13  metres  in  length,  in  which  rotates  a  roller  set  witl 
knives  that  will  break  up  the  peat  and  mix  it  with  water.  The  roUe 
makes  about  60  revolutions  per  minute.  In  this  manner  the  peat  i 
got  into  a  somi-li(iuid  state :  it  is  then  carried  on  rails  by  horses  to  th 
drying  plain,  where  it  is  moulded  into  forms.  The  drying  plain  is  sit 
uated  on  the  flat  and  sandy  land  surrounding  the  bog;  the  same  dry 
ing  plain  is  thus  used  three  or  four  times  during  the  summer  season 
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Sixty-five  metric  tons  per  day  of  dried  peat  are  thus  made  by  20 
labourers,  giving  an  output  of  more  than  3  tons  for  each  man.  The 
costs  of  production  amount  to  less  than  two-and-sixpence  (60  cents) 
per  metric  ton,  the  wages  being  about  5  shillings  6  pence  ($1.33)  a 
day.  In  the  figures  of  costs  of  the  peat  given  here  and  elsewhere, 
amortisations  are  not  included ;  but  as  these  are  rather  small,  they  will 
not  tend  to  increase  costs  substantially.  The  whole  installation  at 
Sparkjer,  with  exception  of  the  bog,  cost  about  $9,000 ;  as  the  peat  is 
sold  on  the  place  at  a  price  of  7  shillings  ($1.75)  per  ton,  it  is  seen 
that  there  will  be  a  good  margin  of  profit. 

In  the  peat  factory  at  Sparkjer,  some  floating  peat  mills  are  also 
used.  The  milling  machinery,  together  with  a  2-horse-power  gasoline 
motor,  is  mounted  on  a  pram  floating  in  the  turf  pit.  At  these  small 
plants  four  labourers  will  make  13  tons  of  dried  peat  per  day.  Costs 
are  even  smaller  than  the  above,  not  exceeding  31  cents  per  metric 
ton.  Throughout  Europe  machine-made  peat  is  nowhere  produced 
at  so  small  cost.  The  inventor  of  the  appliances  at  Sparkjer  is  the 
Danish  captain  of  horse  Rahbek. 

For  a  long  time  much  attention  has  been  given  to  the  coking  of 
peat  in  order  to  get  a  substitute  for  wood  charcoal  and  for  coke,  the 
charcoal  of  peat  ranging  between  these  two.  Formerly  peat-coke 
was  used  in  several  places  in  Germany  and  in  Austria  for  metallurgi- 
cal purposes,  and  many  diiTerent  methods  and  various  kilns  have  been 
proposed  and  used  for  the  coking,  all  of  which  have  proved  more  or 
less  unsuitable  for  the  purpose,  uneconomical,  and  upon  the  whole  un- 
successful, the  peat  coke  being  too  costly  to  compete  with  coke  from 
coal.  In  Europe,  therefore,  there  was  for  many  years  only  one  fac- 
tory- for  peat-coking,  but  in  the  last  two  years  one  or  two  more  have 
been  established.  A  plant  with  five  kilns,  according  to  the  method  of 
Dr.  Ziegler,  of  Berlin,  was  erected  in  1894  in  Oldenburg,  in  the  midst 
of  the  most  extensive  peat  areas  of  Germany.  In  each  kiln  10  to  12 
metric  tons  of  peat  are  coked  in  24  hours,  3  tons  of  peat  giving  on  an 
average  one  ton  of  coke.  The  heat  in  the  kilns  reaches  600  degrees  C. 
(about  1, 100  F.)  and  the  coking  is  complete.  All  volatile  matter  is 
driven  out  and  the  coke  burns  without  flame.  The  gases  are  used  for 
the  heating  of  the  kilns,  and  are  sufficient  for  that  purpose  and  for  heat- 
ing in  addition  the  boiler  of  a  steam  plant.  The  coke  is  sold  at  a  price 
of  60  marks  (60  shillings  or  $14  to  $15)  per  metric  ton,  but  as  it  is  al- 
most completely  free  from  sulphur  it  is  highly  useful  for  metallurgi- 
cal purposes  and  thus  competes  with  wood  charcoal.  It  is  also  much 
used  by  braziers  and  the  like.    Besides  coke  and  the  heating  gases,  the 
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peat  on  coking  will  give  tar  and  tar  water,  this  being  actually  the  cas< 
in  Oldenburg,  w^here  gas,  oil,  sulphate  of  ammonium,  etc.,  are  sold  a 
secondary  products. 

Dr.  Ziegler  has  planned  in  Russia  a  coking  plant  for  peat  on  th< 
same  principles  as  that  in  Oldenburg,  but  with  the  object  of  getting 
coke  for  locomotive  use.  The  locomotives  in  Russia  usually  are  fire< 
with  wood  and  mineral  oils,  as  coal  is  scarce  in  that  country,  and  th< 
importation  is  very  small.  In  order  to  be  independent  of  foreign  sup 
ply  of  fuel,  the  Russian  government  is  trying  to  use  peat  coke  for  firin[ 
the  locomotives,  and  has  built  a  plant  on  the  Ziegler  system  at  Redkin< 
on  the  railway  between  St.  Petersburg  and  Moscow.  In  view  of  th< 
purpose  for  which  the  coke  is  intended,  the  coking  is  not  complete,  bu 
the  fuel  retains  much  of  the  bituminous  matter  and  therefore  bum; 
with  a  long  and  bright  flame,  and  is  thus  well  fitted  for  the  purpose 
The  yield  of  coke  from  the  peat  is  thus  increased,  so  that  the  weigh 
obtained  is  half  that  of  the  peat.  >  The  success  of  this  plant  has  prove( 
good,  and  it  is  the  intention  to  build  several  others  in  various  place 
in  Russia. 

In  Western  Norway,  near  Bergen,  a  peat-coking  plant  has  beei 
built  of  late  on  somewhat  different  principles,  the  heating  being  ef 
fected  by  an  electric  current,  taken  from  a  waterfall  in  the  neighbour 
hood.  Each  kiln  is  loaded  with  400  to  500  kilograms  of  dried  machine 
made  peat,  and  the  coking  takes  some  3  to  4  hours.  The  electric  cur 
rent  is  of  500  amperes  with  a  tension  of  40  to  50  volts ;  the  temperat 
ure  in  the  kilns  is  about  300  degrees  C.  (570  degrees  F.).  The  coke  h 
rather  compact  and  burns  with  a  long  and  bright  flame ;  it  is  very  wel 
suited  for  domestic  purposes  and  sells  in  Bergen  at  a  price  of  15  shil 
lings  ($3.60)  per  metric  ton. 

In  very  recent  years  factories  have  been  built  in  Europe  for  th< 
briquetting*  of  dried  peat ;  the  briquettes  are  much  like  those  of  browi 
coal  (lignite)  in  appearance  and  calorific  power;  they  are  very  solic 
and  have  a  fine  and  polished  surface  from  the  strong  pressure.  Th< 
peat  is  partly  dried  artificially  in  the  factory,  then  crumbled,  and  lasth 
pressed  in  open  press  forms  under  a  very  heavy  pressure — ^about  i,Soc 
atmospheres.  The  press  forms  are  open,  as  the  friction  is  sufficient  tc 
produce  the  needed  resistance.  The  specific  gravity  of  the  peat  bri- 
quettes exceeds  unity,  and  they  have  a  calorific  power  about  three 
fourths  that  of  ordinary  coal.  At  present  there  are  four  such  plants 
existing  in  Europe,  viz.,  two  in  Germany,  one  in  the  Netherlands,  and 
one  in  Russia,  but  it  is  to  be  supposed  that  more  will  be  built,  as  the 

*  For  briquetting  machines,  fide  also  the  March,  1902,  issue  of  this  Magazine. 
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briquettes  of  peat,  as  well  as  those  of  lignite,  are  very  clean  to  handle 
and  thus  very  well  fitted  for  household  use  as  fuel. 

Germany  and  the  Netherlands  are  the  native  countries  of  peat-fuel 
making.  In  both  these  lands  peat  has  been  used  from  very  ancient 
times,  as  already  stated,  and  it  is  in  Germany  that  most  of  the  modern 
methods  for  its  manufacture  have  been  worked  out.  In  fact,  espe- 
cially in  Germany,  much  labour  and  much  money  have  been  spent  in 
various  unsuccessful  methods  of  manufacture.  In  these  countries 
also,  peat  is  today  very  commonly  used,  more  especially  in  the  Neth- 
erlands. Within  recent  times  Sweden,  Denmark,  and  Russia  have 
widely  enlarged  their  peat  production.  In  Austria,  also,  peat  is  much 
used  in  factories,  especially  in  glass  houses  and  brick  manufactories. 
In  Norway  peat  is  used  in  the  stoves  in  the  western  part  of  the  country, 
where  wood  is  scarce ;  but  though  bogs  are  found  almost  everywhere, 
there  are  no  large  peat  factories,  cTwing  to  the  scanty  population  of 
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this  country,  and  to  the  fact  that  water  power  is  obtainable  in  mo 
places  for  industrial  uses. 

Apart  from  hand-cutting  of  peat,  milling  through  machines  as  d 
scribed  is  almost  the  only  method  used  throughout  Europe.  But  ; 
the  peat  to  fill  into  the  machines  is  dug  by  hand,  many  labourers  are  r 
quired,  and  this  circumstance  will  make  peat  costly  where  wages  a 
high,  and  as  these  tend  to  increase  everywhere,  machinery  must  1 
constructed  to  dig  the  peat ;  but  with  the  exception  of  very  low-lyir 
bogs  where  water  stands  on  the  very  surface,  such  appliances  a 
nowhere  used  as  yet. 


h 

%. 

—  -^ 

v 

PEAT    MILLING    WITH    HEINEN    MACHINES   ON    THE   OLDENBURG    MOORS. 

In  northwestern  Germany  and  in  the  Netherlands,  peat  is  us^ 
chiefly  as  domestic  fuel  and,  as  stated  above,  is  sold  in  Amsterdam 
prices  absolutely  higher  than  those  of  coal,  peat  measured  by  its  the 
mal  effects  being  more  than  twice  as  costly  as  coal.  There  is  i 
special  construction  of  the  stoves,  but  in  Denmark  a  special  patent 
device,  the  so-called  "spit-stove"  of  Mr.  Reck,  is  used  for  peat  cor 
bustion. 

In  southern  and  eastern  Germany,  but  above  all  in  Russia  and 
Sweden,  peat  is  used  principally  for  industrial  purposes,  a  great  mai 
boilers,  small  and  large,  being  peat-fired.  In  breweries,  distilleries,  ai 
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under  salt-pans,  peat  is  used  in  Germany  on  a  very  large  scale  and 
is  very  advantageous  for  these  purposes,  the  heat  being  not  so  intense 
as  when  coal  is  used.  Moreover,  as  peat  contains  no  sulphur,  the  cal- 
drons and  boilers  are  not  subject  to  so  much  injury  as  when  coal-fired. 
It  is  estimated  that  they  will  last  three  times  as  long  as  when  coal  is 
used  for  fuel.  Boilers  of  any  size  may  be  heated  by  peat ;  for  the  larger 
units  step-grates  are  the  most  suitable;  the  peat  may  then  be  fired 
even  when  rather  wet,  this  being  of  importance  in  summers  when  dry- 
ing is  difficult  and  not  thoroughly  performed. 

Ordinary  peat  has  a  thermal  effect  about  half  that  of  coal,  the  ac- 
curate proportion  being  as  i  :i.8.  Hence  it  follows  that  the  transpor- 
tation of  a  thermal  unit  in  peat  will  cost  about  twice  as  much  as  in  coal. 
Establishments  based  upon  the  use  of  peat  fuel  should  therefore  gen- 
erally be  placed  very  near  the  bogs,  this  being  actually  the  case  in  east- 
cm  Gennany  and  in  Russia.  But  as  this  is  a  very  heavy  drawback, 
bogs  often  lying  apart  and  far  from  the  great  lines  of  transportation, 
central  power  plants  should  be  erected  in  the  middle  of  the  large  bog 
areas,  and  power  transmitted  electrically  to  places  more  suitable  for 
the  factories.  Such  power  plants  have  not  as  yet  been  established,  but 
it  is  easy  to  show  that  fuel  for  one  horse  power  in  such  a  plant,  erected 
in  the  immediate  vicinity  of  the  bog  will  cost  only  1/9  of  a  cent  per 
hour. 

In  an  article  contributed  by  \V.  O.  Webber  to  this  Magazine  for 
the  issue  of  September,  1898.  it  is  staled,  that  in  the  best  large  steam- 
power  plants  only  one  pound  of  coal  is  used  for  one  horse-power  hour. 
As  one  pound  of  ordinary  coal  is  equal  to  1.8  pounds  of  peat,  this  cost- 
ing 5  shillings  or  $1.25  per  ton,  the  cost  of  peat  fuel  will  not  exceed 
1/9  of  a  cent  per  horse-power  hour. 

Gas  from  peat  is  used  for  heating  purposes  in  several  places  in 
Europe,  but  most  extensively  in  Sweden.  In  that  country  it  is  used 
for  the  melting  of  Martin  steel,  while  in  other  places  it  is  used  in  glass 
houses  and  the  like.  The  generators  used  are  of  very  simple  construc- 
tion. In  a  Swedish  magazine,  Jcrnkontorcts  Annalcr,  Rich  Aaker- 
mann  has  given  an  exhaustive  memoir  on  the  use  of  gas  for  Martin- 
steel  melting. 

The  peat  used  in  Sweden  for  generating  gas  has  the  following 
composition  : 

Carbon    60.0  per  cent. 

Hydrogen    6.4     * 

Oxygen    31/     '* 

Nitrogen    1.9    ** 
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Or,  if  hygn  »scoi>tc  waler  and  ashes  be  reckoned : 

Carbc'tj    . . ..., , . , ,.,.,... 38^  per  cent. 

Hydr^jgen    , , , _  4,1  '*  " 

Oxygt-n    20.2  "  '' 

Nitrogeti , .  * 1.2  '*  " 

Sulphur    ...,,..* 0.0  "  ** 

Ash    .,........,._.  8,6  ■*  *• 

Water   (hygroscopic) ... J7.7  *"  ** 

The  gases  have  the  following  composition; 

CO2   6.9  per  cent,  of  volume. 

CO , . . , 36,0    ''      "      '* 

GH4 o-s    "      "      " 

CH4 4-4    '^      '•      " 

H B.5    -      ^'      ■' 

N S3  J * 

The  quantity  of  gas  obtained  from  100  kilograms  of  peat  is  abc 
252  cubic  metres.  The  sorts  of  peat  here  used  have  an  excessi 
amount  of  ash  and  much  hygroscopic  water.  In  fact^  ordinary  pi 
will  not  have  more  than  5  per  cent,  of  ash  and  when  well  dried  in  t 
air,  it  will  not  contain  more  than  20  per  cent,  of  water;  under  su 
conditions  the  gas  will  be  of  much  better  composition. 

It  is  not  known  that  peat  is  used  anywhere  in  Europe  to  prodt 
power  gas  on  any  particularly  large  scale,  but  the  results  obtained 
late  with  the  Alond  gas  generators,  where  power  gas  is  generated  frc 
slack  coal  with  60  per  cent,  of  carbon,  would  tend  to  show  that  p< 
will  give  as  good  results. 

In  reality,  there  is  no  great  difference  between  such  slack  coal  wi 
60  per  cent,  of  carbon  and  good  peat,  the  only  difference  being  t 
greater  contents  of  water  in  the  peat.    But  as  two  and  a-half  tons 
water,  as  steam,  are  used  in  the  Mond  gas  generators  to  one  ton 
slack  coal,  to  regulate  the  process,  the  larger  amount  of  water  in  t 
peat  must  not  be  considered  as  a  drawback,  but  rather  as  tending 
make  the  generating  of  steam  superfluous  and  thus  to  reduce  costs. 
In  the  figures  given  above,  showing  the  composition  of  Swedi 
peat  gases,  nitrogen  is  present  in  rather  large  amount.     This  resu 
from  unmixed  air  being  used  for  the  combustion  in  the  generator 
when  it  is  properly  mixed  with  steam  and  carbonic  oxide  the  resu 
obtained  will  prove  better. 

It  is  now  well  known  that  gas  may  be  led  economically  to  gre 
distances,  for  power  supply  and  for  incandescent  lamps.  Thus  Moi 
gas  is  piped  in  England  from  central  gas  works  to  the  surroundii 
factories,  and  in  Pennsylvania  natural  gas  is  piped  for  'distances  e 
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ceeding  90  miles.  There  is  no  reason  why  gas  from  peat  should  not 
be  used  in  the  same  manner. 

It  is  my  opinion  that  where  the  peat  cannot  be  used  in  factories 
on  the  spot,  it  should  not  be  transported,  as  costs  will  be  nearly  double 
those  for  carriage  of  coal ;  but  power  should  be  transmitted,  either  in 
the  form  of  electricity  or  as  peat  gas — the  former  for  long  distances, 
the  latter  for  shorter  ones. 

The  use  of  peat  on  a  larger  scale  than  hitherto  will  not  only  prove 
to  give  cheap  fuel,  but  the  digging  out  of  the  bogs  will  in  many  cases 
make  the  countries  more  wholesome  and  the  bottom  of  the  l)ogs  will 
give  a  fertile  soil,  as  is  seen  in  the  Netherlands. 
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PROGRESS  IN  INTERNAL-COMBUSTION  ENGINES 

By  W.  H.  Booth. 

Attention  has  frequently  been  drawn  in  these  pages  to  the  enormous  possibilities  of  powc 
economy  yet  to  be  realised  by  the  utilisation  of  blast-furnace  gases  in  the  intemal-combustioi 
engine.  This  is  the  direction  in  which  the  gas  engine  is  making  its  most  striking  progretl 
the  largest  units  exhibited  at  Dtisseldorf  last  summer,  and  illustrated  in  these  pages  in  Octo 
ber,  are  but  half  the  size  of  the  machines  already  under  construction  in  the  United  States 
But  this  progress  follows  stcp-by-step  the  advance  in  mechanical  excellence  and  thcrmo 
dynamic  efficiency  which  is  Mr.  Booth's  chief  topic. — The  Editors. 

iUE  progress  of  the  gas  engine,  whid" 
tnay  be  termed  the  general  represen- 
tative of  the  whole  genus  of  inter- 
nal-combustion engines,  has  nol 
been  particularly  rapid.  Thougl 
the  correct  cycle  of  operations  was 
indicated  by  Beau  de  Rochas  it 
1862,  it  required  many  years  to  pul 
his  clearly  defined  propositions  intc 
practice.  Others  had  appreciated 
the  necessity  of  compression  before  his  time,  but  probably  no  one 
so  clearly  grasped  the  whole  theory  of  the  gas  engine  as  he;  foi 
he  went  so  far  as  to  point  out  that  there  was  a  limit  to  the  de- 
gree of  compression  in  the  spontaneous  combustion  that  would  occur 
at  high  compressions — a  limit  the  significance  of  which,  in  reference 
to  the  future  of  gas  engines  and  gas  producers,  has  not  yet  been  gen- 
erally appreciated.  Though  Beau  de  Rochas  expounded  a  correct 
theory  in  1862,  the  best,  or  at  least  the  most  popular,  gas  engine  up  to 
about  the  year  1877  was  the  gun  or  free-piston  engine  of  Otto  and 
Langen,  though  in  1876  Otto  had  begun  to  build  engines  based  on  the 
Beau  de  Rochas  cycle,  which  has  since  been  incorrectly  and  unfairly 
called  the  Otto  cycle.  Scientific  men,  as  a  rule,  have  contented  them- 
selves as  regards  mechanical  arts  with  fitting  theories  to  machines  la- 
boriously elaborated  by  practical  men  groping  in  the  dark.  The  prac- 
tical man  has  had  but  little  aid  from  the  theorist  until  too  late.  Beau 
de  Rochas  was  a  decided  exception  to  the  rule,  for  he  fully  grasped  the 
thei>ry  of  the  gas  engine  and  laid  down  rules  to  which  the  practical 
man  has  only  today  signified  his  adherence.    It  required  fifteen  years 
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before  the  Rochas  cycle  was  taken  up  by  Otto,  and  it  has  required 
forty  years  before  the  next  step  has  become  at  all  popular,  though 
Beau  de  Rochas  came  perilously  near  to  inventing  the  Diesel  engine 
also. 

The  first  practical  engines,  the  Lenoir  and  the  Otto  and  Langen, 
the  Bischoff,  and  a  host  of  others,  simply  drew  in  a  charge  of  mixed 
air  and  gas  and  exploded  it  in  the  cylinder.  As  soon  as  the  Otto  en- 
gine with  the  Beau  de  Rochas  cycle  had  come  fairly  on  the  market, 
all  the  previous  engines  disappeared.  The  Rochas  cycle  held  the  field 
and  was  variously  modified.  Atkinson,  for  example,  brought  out  an 
engine  in  which  the  explosive  charge  was  drawn  in  and  compressed 
by  a  piston  travel  less  than  the  travel  on  the  explosion  stroke.  He  thus 
obtained  a  better  expansion  of  the  exploded  charge,  while  the  longer 
exhaust  stroke  effectively  scavenged  the  cylinder  of  burnt  gases. 

The  Griffin  engine  had  two  idle  revolutions,  in  place  of  one,  to  each 
explosive  stroke,  the  extra  revolution  serving  to  give  a  scavenging 
stroke  to  drive  out  the  last  of  the  burned  gases  which  diminish  the 
value  of  the  next  explosion.  Other  inventors  have  aimed  to  secure  an 
explosion  every  revolution,  though  still  adhering  to  the  Rochas  cycle. 
Thus  Clerk  employed  a  separate  charge-compressing  pump,  and  Benz 
and  others  have  followed  on  similar  lines.  In  the  Smith  engine,  for 
example,  there  is  a  free  inner  piston,  kept  apart  from  the  main  piston 
by  a  long  coiled  spring.  This  free  piston  is  in  close  contact  with  the 
main  piston  during  the  explosive  stroke.  When  the  exhaust  opens 
at  the  back  of  the  cylinder,  the  main  piston  uncovers  the  air  and  gas 
or  petrol  port  near  the  front  of  the  cylinder.  Relieved  from  pressure, 
the  free  piston  is  driven  rapidly  back  by  the  spring,  expelling  the 
burned  charge  and  drawing  in  the  new  charge  which  fills  the  space 
between  the  two  pistons.  The  main  piston  now  returns  and  forces  the 
charge  through  a  backward-opening  valve  in  the  free  piston  into  the 
compression  space,  and  the  two  pistons  meet  flatly  face  to  face  with- 
out any  remaining  charge  between  them.  The  valve  in  the  free  piston 
closes  with  a  light  spring  and  the  compressed  charge  is  exploded  be- 
hind the  free  piston,  which  is  now  in  solid  contact  with  the  main  pis- 
ton. The  two  pistons  move  forward  as  one  and  the  cycle  is  repeated, 
an  explosion  being  secured  every  revolution.  The  Smith  engine  has 
only  been  made  so  far  in  small  sizes. 

Many  engines  have  been  made  with  the  exhaust  port  forward,  the 
new  charge  being  forced  in  at  the  back  of  the  cylinder  to  be  com- 
pressed on  the  return  stroke  in  order  to  secure  an  explosive  stroke 
each  revolution.    Where  blast-furnace  gas  has  been  employed,  air  has 
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conveniently  been  used  from  the  blowing  engines  to  give  a  scavenging 
to  the  cylinder,  but  all  varieties  are  but  variants  of  the  Rochas  cycle. 

It  has  become  daily  more  apparent  that  high  rates  of  compression 
must  accompany  economy.    Here,  however,  a  difficulty  has  presented 
itself,  more  especially  in  petrol  eng^es,  the  vapour  of  which  is  so  rich 
in  hydrogen  or  its  carbon  compounds.    Hydrogenous  gases  are  mud] 
more  easily  ignited  than  carbonic  oxide,  and  until  recently  it  has  beec 
widely  held  necessary  or  desirable  that  even  producer  gas  should  con- 
tain a  percentage  of  hydrogen,  in  order  that  ignition  should  be  th< 
more  easily  and  certainly  effected.    Hence  the  use  of  steam  in  gas  pro 
ducers.    The  steam  becomes  decomposed  in  passing  through  the  in 
candescent  carbon  and  the  hydrogen  appears  in  the  gas  and  no  doub 
does  facilitate  ignition.    All  gases,  however,  when  compressed  becom< 
heated,  and  the  point  is  soon  reached  where  a  combustible  gas  com 
pressed  in  the  presence  of  air  becomes  hot  enough  to  cwnbine  with  th 
oxygen  of  the  air.    Hence  arose  premature  ignitions.     Indeed,  th 
trouble  with  illuminating  gas  has  been  so  serious  that  many  installa 
tions  of  electric  power  with  gas  as  motive  power  have  been  con 
demned  as  failures.    The  presence  of  hydrogen  has  proved  a  bar  t 
high  compression,  and  the  result  has  been  that  there  are  two  camps  c 
producer-gas  men — ^those  who,  like  Mr.  Thwaite,  demand  a  gas  a 
most  wholly  of  carbonic  oxide  as  regards  the  combustible  constituent 
and  those  who  advocate  a  proportion  of  hydrogen.    With  the  presei 
form  of  gas  engine  the  former  appear  to  be  on  the  winning  side,  b 
cause  they  can  use  much  higher  compression  without  danger  of  ear 
explosion  and  its  accompanying  risks.    While  gas  engines  were  snu 
these  risks  were  of  comparatively  small  moment,  but  with  large  o 
gines  they  become  much  more  serious,  producing  heavy  shocks  ai 
dangerous  reversals.* 

Had  it  not  been  for  producer  gas,  the  progress  of  the  gas  engi 
in  large  sizes  would  have  been  small.  Having  grown  large  and  fair 
perfect,  it  is  evident  that  petroleum  affords  an  excellent  fuel  for  t 
internal-combustion  engine,  but  it  is  so  readily  ignited,  being  so  high 
hydrogenous,  that  only  moderate  rates  of  compression  can  be  ei 
ployed  with  safety.  Finality  has  been  attained  in  the  principle 
compression  of  the  explosive  mixture. 


*  In  the  engine  designed  by  Donat  Banki,  and  built  by  Ganz  &  Co.,  of  Budapest,  m  sp 
ol  water  is  atomised  and  drawn  in  with  the  gas,  this  raising  the  igniting  point  of  the  chs 
to  an  extent  permitting  a  high  degree  of    compression  without  danger  of  pre-ignitkm. 
expansion  of  the  vapour  of  water  returns  as  power  the  heat  which  it  abaorbt,  and  a  1 
degree  of  economy  is  obtained.    These  engines  operate  well  only  with  benzine,  gaaoHae, 
similar  light  fuels. 
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At  this  point  a  fresh  inventor  appears  in  Herr  Diesel,  who  has  ad- 
vanced the  gas  engine  to  the  point  that  appears  to  have  been  foreseen 
by  Beau  de  Rochas.  Recognising  that  there  is  an  early  limit  to  possible 
compression,  but  that  there  is  economy  in  possible  higher  compression, 
this  inventor  has  refused  to  compress  the  explosive  mixture.  He 
compresses  air  alone.  By  doing  this  apart  from  any  combustible,  he  is 
already  employing  compression  to  35  atmospheres  or  say  500  potmds 
per  square  inch.  The  high  rate  of  compression  renders  the  air  exceed- 
ingly hot,  so  hot  indeed  that  it  will  ignite  any  combustible  brought 
into  contact  with  it.  Into  this  hot  air,  petroleum  is  injected  by  a  small 
pump  and  it  is  at  once  ignited  and  by  its  combustion  it  enables  the 
compressed  gas  to  expand  along  a  curve  of  pressure  greater  at  any 
point  than  the  pressure  during  compression.  Hitherto  liquid  fuel  has 
been  employed  in  this  engine,  but  there  is  no  reason  why  gas  should 
not  be  used.  This  system  opens  up  at  once  a  new  field  in  gas  produc- 
ers. It  renders  possible  the  employment  of  any  hydrogenous  gas,  for 
there  can  be  no  premature  ignition,  no  fuel  being  admitted  to  the  cylin- 
der until  the  proper  time,  and  then  not  exploding  but  simply  burning 
quietly  as  an  ordinary  flame  jet.  There  is  now  no  limit  to  the  inten- 
sity of  compression  that  can  be  given,  excepting  the  mechanical  diffi- 
culties, which  appear  to  be  perfectly  surmounted  up  to  the  above- 
named  pressure  of  35  atmospheres.  There  is  also  the  question  of  tem- 
perature to  be  considered.  In  this  respect  the  ordinary  gas  engine  ex- 
plodes the  whole  of  its  charge  at  or  near  the  dead  pofnt,  and  the  ex- 
ploded charge  is  at  a  very  high  initial  temperature  and  much  heat  is 
lost  to  the  walls  of  the  cylinder  and  to  the  jacket  water.  In  the  newer 
method  the  initial  temperature  is  less.  The  fuel  is  admitted  through 
a  certain  period  of  time,  and  as  fast  as  it  generates  heat  so  fast  does 
this  heat  disappear  in  the  form  of  work  done  on  the  now  moving  pis- 
ton, and  also  still  to  the  jacket.  But  the  temperature  being  always 
kept  more  moderate,  the  "head,"  or  difference  of  temperature  be- 
tween the  gases  and  the  jacket,  is  less  than  in  the  explosion  engine  and 
the  heat  losses  to  the  jacket  are  less  also.  Scientifically,  the  water 
jacket  of  the  gas  engine  is  an  absurdity,  only  to  be  tolerated  because 
we  have  not  learned  to  control  the  temperature  in  the  cylinder  or  to 
make  a  cylinder  capable  of  working  at  the  high  temperature  gener- 
ated within  it.  We  therefore  surround  the  cylinder  with  a  protective 
shell  of  water,  knowing  all  the  time  that  the  principle  of  this  is  bad. 
The  Diesel  engine  still  requires  its  water  jacket,  but  less  heat  is  now 
lost  to  it.  It  is  thus  a  step  forward  towards  that  thermodynamic  per- 
fection, the  fundamentals  of  which  were  so  clearly  defined  by  Beau 
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de  Rochas  forty  years  ago,  but  have  been  so  tardily  and  laborioua 
acted  upon  by  practical  men. 

Mr.  Emerson  Dowson,  who  was  among  the  first  to  apply  the  cha 
or  producer  gases  to  the  driving  of  gas  engines,  has  stated  that 
power  gas  should  not  contain  less  than  1,200  calories  per  cubic  met 
(135  B.  T.  U.  per  cubic  foot)  and  that  it  should  contain  15  per  cent.  • 
liydrogen  to  ensure  its  certain  and  easy  ignition  at  the  rapid  f requen* 
necessary  in  gas  engines.  The  following  is  a  characteristic  analys 
of  a  gas  made  in  a  Dowson  producer. 

Hydrogen    20  per  cent.  1 

Carbonic    oxide 20        *'  I  Proportion    of    air    necessary   f 

Carbon    dioxide 7        "  |      combustion,  107.5. 

Nitrogen    50        "  J 

Calorific  value,  138.4  B.  T.  U. 

Ratio  of  calorific  value  of  CO.  to  total,  53  per  cent. 

Herr  Ludwig  Mond  produces  a  gas  which  analyses  as  follows : 


Proportion    of   air    necessary    \ 
combustion,  120. 


Hydrogen    29  per  cent. 

Carbonic   oxide 11 

Marsh    gas 2 

Carbon    dioxide 16        " 

Nitrogen    42        " 

Calorific  value,  135.3  B.  T.  U. 

Ratio  of  calorific  value  of  CO.  to  total,  26  per  cent. 

In  1894  Mr.  B.  H.  Thwaite  synthesised  a  gas  with  the  proportio 
of  blast-furnace  gas,  and  found  that  it  worked  well  in  gas  engir 
and  quite  exploded  the  general  opinion,  theretofore  held,  that  so  pc 
gas  was  too  poor  to  bum  satisfactorily  in  a  gas  engine.  The  heati: 
effect  of  compression  and  the  closer  approximation  of  the  gas  mo 
cules  had  not  before  been  recognised  as  possessing  the  imports 
effects  they  are  now  discovered  to  possess  in  undesirable  excess. 

Mr.  Thwaite  expressed  the  opinion  that  hydrogen  was  not  a  des 
able  constituent  of  power  gas,  because  in  its  combustion  so  much  h< 
is  rendered  latent  in  the  steam  formed  by  its  combustion  and  canr 
be  recovered  except  by  recondensation  to  water.  He  stated,  second 
that  a  gas  should  be  fixed  and  not  liable  to  condense  to  a  liquid  foi 
under  the  influence  either  of  low  temperature  or  of  compression ;  a 
that  no  constituent  of  a  power  gas  is  desirable  when  a  small  additi 
or  subtraction  of  that  constituent  makes  a  considerable  difference  in  1 
calorific  capacity  per  cubic  foot.  Hydrogen  is  particularly  undesiral 
in  the  poor  gases,  because  these  require  considerable  compression 
secure  economical  results  and  premature  explosions  are  thus  indue 
If  compression  is  kept  low  as  a  safeguard  against  possible  variation 
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hydrogen  and  premature  ignition,  there  is  introduced  the  disadvantage 
of  delayed  ignition  whenever  the  more  readily  ignited  constituent  shall 
happen  to  be  present  in  less  than  normal  quantity.  Hence  any  varia- 
tion of  hydrogen  involves  danger  of  pre-ignition,  or  risk  of  loss  should 
low  compression  be  employed  to  avoid  the  danger.  When  hydrogen 
and  hydrocarbons  are  kept  within  the  limits  laid  down,  the  expansion 
curves  of  the  indicator  diagrams  are  remarkably  steady  and  even  and 
successive  diagrams  coincide  in  every  line.  The  limit  of  hydrogen 
laid  down  is  3  per  cent.  I  am  indebted  to  Mr.  Thwaite  for  the  follow- 
ing analysis  of  his  ideal  gas. 

Carbonic    oxide 30  per  cent,    i 

Hydrogen     i         **  '  Proportion    of    air    necessary    for 

Carbon    dioxide 10        *'  j      combustion,  JJYj. 

Nitrogen    59        **  j 

Calorific  capacity,  99.4  B.  T.  U. 

Ratio  of  calorific  capacity  of  CO.  to  total,  96  per  cent. 

This  gas  certainly  does  not  fill  the  requirements  laid  down  by  Mr. 
Dowson,  for  it  has  barely  100  B.  T.  U.  of  calorific  capacity  per  cubic 
foot.  Yet  in  tests  of  gas  engines  carried  out  by  me  with  gas  of  this 
value,  perfect  results  have  been  secured  both  in  prompt  i.qiiition  and 
in  uniform  steady  expansion  curves,  showing  that  success  is  a  matter 
largely  of  properly  regulated  compression,  which  is  a  difficult  matter 
to  secure  where  small  producers  are  used  to  give  hydrogenised  gas,  for 
the  hydrogen  is  so  apt  to  vary  in  amount  that  the  compression  cannot 
he  satisfactorily  adjusted.  Others  have  also  expressed  their  dissatis- 
faction with  gas  so  low  in  heat  value  as  100  B.  T.  U.,  and  11  is  to  be 
feared  that  to  these  objections  much  of  the  opposition  to  the  employ- 
ment of  that  huge  waste  of  blast-furnace  gas  has  been  due 
in  Great  Britain.  On  the  continent  especially  this  hitherto- 
nearly  wasted  product  has  been  largely  utilised,  and  as  the  first  im- 
mediate result  gas  engines  of  very  large  powers  are  plentiful  and  the 
gas-engine  industry  has  received  an  impetus  that  it  has  wanted  in- 
Great  Britain.  When  the  value  of  blast-furnace  gas  has  been  finally 
rec(^:nised,  the  British  builders  of  large  gas  engines  w^ill  be  unable  to* 
supply  the  demand  and  for  some  time  large  gas  engines  will  be  im- 
ported. The  Dusseldorf  Exhibition  shows  the  position  of  the  conti- 
nental gas-engine  industr>'  very  clearly. 

The  efficiency  of  combustion  is  a  function  of  the  degree  of  com- 
pression prior  to  ignition  of  the  charge.  In  early  experiments  with  gas 
as  poor  as  80  to  100  B.  T.  U.  per  cubic  foot  it  was  found  necessary 
at  once  to  raise  the  compression  from  an  absolute  of  4  atmospheres 
to  7  or  8  atmospheres,  a  rate  that  would  be  more  or  less  risky  with 


Digitized  byLjOOQlC 


222  THE  ENGINEERING  MAGAZINE, 

hydrogen  in  too  great  a  proportion.  Experience  has  shown  that 
degree  of  compression  should  be  inversely  as  the  calorific  powei 
the  gas  used. 

While  on  the  Continent  tens  of  thousands  of  horse  power  are  be 
installed  from  blast-furnace  gas  containing  little  or  no  hydrogen^  vi 
do  we  find  in  England,  where  gases  of  over  15  per  cent,  of  hydro 
have  been  attempted  at  various  electric  stations  ?  The  gas  power 
been  replaced  by  steam  power.  Leyton,  Kings  Lynn,  Morecan 
Belfast, — what  has  been  the  fate  of  the  hydrogenous  gas-power  ins 
lations  at  these  places  ?  Where  have  they  failed  to  g^ve  satisf acti* 
It  is  found  that  non-hydrogenised  gases  are  steadily  extending  tl 
field  of  operation,  and  that  the  hydrogenised  gases  are  associated  v 
failure  except  perhaps  in  the  smaller  powers,  may  it  not  be  fa 
ascribed  to  the  effects  and  causes  pointed  out  in  the  foregoing? 

It  is  none  the  less  remarkable  that  just  when  the  doom  of  the 
drogenised  gases  appears  to  be  imminent,  the  gas  engine  in  whic 
too  facile  ignition  is  impossible  should  make  its  successful  debut.    I 
drogen  as  a  constituent  of  power  gas  will  lose  all  its  disadvantages, 
less  it  be  that  of  loss  due  to  heat  latency.    Every  gas  used  in  the  Di< 
engine  will  be  used  to  the  full  extent  of  its  possibilities  at  presenl 
our  knowledge,  and  in  the  Diesel  engine  there  is  present  a  motor  v 
a  certainty  of  action  and  a  steadiness  of  impulse  and  movement  t 
will  go  far  towards  putting  gas  engines  on  a  par  with  the  steam 
gine  in  certainty  of  action  and  quietness,  while  far  ahead  of  the  ste 
engine  in  thermodynamic  efficiency. 

In  experimenting  with  the  petrol  engines  I  have  constantly  b« 
hampered  by  the  difficulty  of  compressing  to  a  desirable  degree  i 
have  found  it  necessary  to  keep  this  feature  moderate,  as  well  as 
guard  against  projections  from  the  plain  surface  of  the  internal  pa 
of  the  cylinder,  such  parts  becoming  hot  and  causing  ignition,  of 
before  full  compression  has  been  attained.  Petrol  has  no  difficult 
for  the  Diesel  engine.  The  progress  of  the  gas  engine  and  the  mej 
of  producing  gas  is  indeed  somewhat  on  a  par  with  that  of  the  g 
and  the  armour  against  which  it  is  pitted.  Each  has  in  turn  takei 
step  in  advance  of  the  other. 
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THE  ECONOMICAL  SIGNIFICANCE  OF  A  HIGH 
WAGE  RATE. 

By  Percy  Longmuir. 

The  ultimate  expcnsivcness  of  low-priced  labour  has  been  argued  often  and  from  many 
points  of  view.  Mr.  \V.  £.  Partridge,  writing  in  this  Magazine  ten  years  ago  (August,  1893), 
brought  together  a  number  of  striking  examples,  chiefly  from  American  practice,  exemplify- 
inf  the  fact.  Mr.  Longmuir,  studying  wholly  British  conditions,  makes  a  very  clear  analysis 
of  the  reasons.  It  is  the  more  impressive  because  so  deliberately  unimpassioned.  The  cold 
logic  of  a  mechanical  demonstration  may  be  more  effective  in  industrial  reform  than  any 
sympathetic  appeal  of  the  humanitarian.  In  our  Editorial  Comment  this  month  we  hare 
more  to  say  of  the  fallacy  which  leads  to  "sweating" — the  fallacy  that  it  is  the  time,  instead 
of  the  product  or  outi)ut,  of  the  worker  that  is  bought  by  the  employer. — The  Editors. 

LEST  the  heading  of  this  article  be  misunderstood,  I  would  clearly 
state  at  its  commencement  that  my  text  is  not  "the  higher  the 
wages  the  greater  the  economy,"  for  it  is  very  obvious  that 
an  increase  of  wage  without  a  proportionate  increase  in  either  the 
quantity  or  the  quality  of  the  product  will  not  tend  to  economy. 

In  all  industrial  operations  subject  to  competitive  stress,  effort  is 
concentrated  to  one  issue — that  is,  towards  an  increase  of  quality  to- 
gether with  a  decrease  in  the  unit  cost  of  the  article  produced.  To 
achieve  this  end,  mechanical  means  are  the  first  essential ;  but  it  is  very 
well  recognised  that  the  successful  developement  of  mechanical  appli- 
ances depends  on  the  amount  of  effort  put  forth  by  the  human  faculty 
controlling  the  mechanical  share  of  the  work.  In  the  evolution  of  in- 
dustry, advances  made  in  mechanical  appliances  and  processes  must 
be  coincident  with  similar  advances  on  the  part  of  the  human  working 
force.  Should  conditions  be  otherwise,  and  the  personnel  of  the  work- 
ing forces  not  advance  correspondingly  with  newer  methods  and 
newer  tools,  then  naturally  the  benefits  of  the  latter  will  be  minimised 
to  the  extent  indicated  by  the  lack  of  developement  in  the  former. 

It  is  very  permissible  to  regard  what  have  just  been  termed  the 
'*human  working  forces"  as  energy-producing  machines,  and  in  so 
doing  the  work  produced  may  represent  a  definite  mechanical  product. 
The  nature  of  this  product  of  the  human  machine  will  depend  on  two 
things — ^first  his  willingness,  and  second,  his  physical  fitness.  In  this 
work-a-day  world,  dominated  as  it  is  by  what,  for  want  of  a  better 
term,  must  be  defined  as  "human  nature,"  there  are  numbers  physi- 

223 

Digitized  by  VjOOQ IC 


224  THE  ENGINEERING  ^MAGAZINE, 

cally  fit,  but  who,  owing  to  mental  obtuseness,  narrowing  environment^ 
or  laziness  unadulterated,  are  mentally  very  unwilling  to  produce  an 
amount  of  work  equivalent  to  their  physical  condition.  But  there 
are  also  numbers  mentally  willing,  yet  physically  very  unfit  to  produce 
a  normal  amount  of  work  or  energy.  Both  these  classes  have  a  very 
considerable  effect  on  the  cost  and  character  of  the  work  they  produce, 
and  the  elimination  of  either  evil  would  mark  a  very  distinct  advance 
in  industrial  evolution.  The  former — that  of  mental  unwillingness — ^is 
purely  an  educational  question;  the  latter — that  of  physical  fitness — 
is  perhaps  one  of  larger  moment,  and  certainly  a  very  pressing  ques- 
tion in  Britain  today.  We  are  confronted  with  a  constantly  growing 
army  of  physical  non-efficients,  and  if  the  profession  of  engineering 
is  to  be  the  dominating  one  of  the  future,  as  has  been  already  indi- 
cated in  the  pages  of  this  Magazine,  then  this  question  of  physical  de- 
terioration is  primarily  one  of  engineering  importance,  and  one  of 
special  moment  to  those  engineers  in  charge  of  large  bodies  of  men. 
In  previous  articles*  some  of  the  root  causes  underlying  this  deteriora- 
tion have  been  noted,  and  in  the  present  one  an  effort  has  been  made  to- 
trace  the  relationship  between  the  rate  of  wages  paid  and  its  effect  on 
the  character  or  quality  of  the  work  produced — in  other  words,  to  ex- 
amine broadly  the  matter  of  a  high  wage  rate  and  whether  or  no  such 
a  rate  is  conducive  to  economical  production.  The  term  "high  wage 
rate''  is  one  which  does  not  admit  a  ready  definition;  in  the  case  of 
skilled  labour  it  is  usually  regarded  as  anything  higher  than  the  rate 
prevailing  in  the  district,  but  with  unskilled  labour  it  is  extremely 
difficult  to  determine  rates  that  may  be  fairly  regarded  as  low  or  high. 
This  difficulty  is  increased  by  the  varying  character  of  the  work  classed 
as  unskilled,  and  in  order  not  to  err  on  the  sympathetic  side,  nor  yet 
on  the  other  hand  to  take  an  unjust  view,  it  seemed  well  to  class  as  a 
high  wage  rate  for  unskilled  workers  a  sum  just  sufficient  to  maintain 
the  worker  and  his  family  in  a  state  of  bare  physical  efficiency.  Such 
a  sum  will  of  necessity  vary  according  to  the  size  of  the  workers  fam- 
ily, and  in  some  degree  with  the  locality ;  but  no  better  average  can  be 
found  than  that  adopted  by  Mr.  B.  S.  Rowntree  of  York  in  his  exhaus- 
tive work  on  "Poverty."  In  fixing  a  poverty  line,  that  is,  a  sum  at 
which  the  worker  might  be  regarded  as  just  beyond  the  range  of 
actual  poverty,  Mr.  Rowntree  went  very  thoroughly  into  the  matter 
of  economical  food  and  the  amount  necessary  to  maintain  bare  physical 
efficiency.  Without  giving  details  of  this  very  untempting  scale  of 
diet.  I  may  quote  the  figures  necessary  to  my  purpose.     Assuming 
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the  family  to  consist  of  five  persons,  that  is,  the  parents  and  three  chil- 
dren (which  by  the  way  is  a  low  average  of  the  families  of  unskilled 
workers  in  Great  Britain),  then  the  weekly  items  are  tabulated  as 
follows : 

s.  d. 

Food  for  two  adults,  3s.  each  per  week 6  o 

Food  for  three  children,  2<5.  3d 6  9 

Rent  per  week  4  o 

Clothes  for  two  adults,  6d i  o 

Clothes  for  three  children,  5d i  3 

All  else,  five  persons.  2d 10 

Fuel  and  kindred  charges I  10 

£1  I  8 

By  no  possible  stretch  of  imagination  can  the  foregoing  table  be 
called  an  extravagant  one,  and  in  view  of  its  essential  fairness  it  forms 
a  very  appropriate  standard  for  our  purpose.  It  must,  however,  be 
remembered  that  this  figure  covers  only  the  bare  maintenance  of  bod- 
ily efficiency.  It  allows  nothing  for  sickness,  nothing  for  luxuries, 
not  even  a  postage  stamp  or  an  evening  paper.  Therefore  families  in 
receipt  of  an  income  less  than  21s.  8d.  per  week  are  in  a  condition  of 
absolute  poverty,  and  the  wage  earner  cannot  possibly  be  in  a  state  of 
physical  efficiency.  The  only  wage  earners  coming  below  this  poverty 
line  are  the  ones  known  as  unskilled  labourers,  and  in  considering  the 
tflfect  of  a  wage  rate  it  will  be  necessary  to  separate  this  class  from  the 
one  generally  known  as  skilled  workers.  Obviously  in  considering 
the  economy  of  the  question  the  two  cases  must -be  viewed  from  very 
different  standpoints,  and  it  will  be  better  to  devote  the  first  section  to 
that  of  unskilled  workers. 

Unskilled  Workers. — General  labourers,  who  form  the  greater  por- 
tion of  this  class,  are  in  one  sense  non-producers,  and  are  often  re- 
garded as  costly  no  matter  what  relationship  their  rate  of  pay  and  the 
character  of  the  work  they  perfomi  bear  to  each  other.  In  this  paper 
only  adult  labourers  are  considered,  and  for  convenience  these  may 
be  divided  into  classes  representing  districts  of  Britain  in  which  the 
rates  vary  as  follows : 

1.  i6s.  to  i8s.  per  week. 

2.  i8s.  to  20S.    *' 

3.  20s.  to  22s.     *• 

4.  22s.  to  24s.     ** 

The  week  in  all  cases  consists  of  fifty-four  hours.  Classes  3  and  4 
may  be  regarded  as  high  rates  for  the  character  of  the  work  done, 
whilst  classes  i  and  2  are  distinctlv  low  rates. 
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Areas  in  which  the  rates  i  and  2  are  operative  cover  a  consi 
erable  portion  of  Great  Britain,  and  a  preliminary  glance  at  the  reci; 
ients  of  these  rates  gives  an  impression  that  they  are  worth  no  mot 
As  a  rule  they  are  saturated  with  specimens  any  recruiting  sergeai 
or  railroad  ganger  would  regard  as  hopeless.  Truly,  the  average  a] 
pears  to  be  one  poorly  equipped  for  the  work  termed  unskilled,  in  whic 
strength  of  body  is  all  important. 

Areas  in  which  the  rates  3  and  4  are  operative  contain  the  pick  ( 
the  physique  of  the  labouring  classes.  Among  the  ranks  of  thej 
workers  the  hardiest  and  most  wiry  are  to  be  found,  and  consequent! 
the  averages  of  these  classes  appear  on  very  casual  glance  to  be  wort 
24s.  in  far  greater  measure  than  is  the  average  of  class  i  and  2  wort 
i6s.  per  week. 

This  method  of  classing  into  districts  governed  by  a  uniform  rat 
may  possibly  be  questioned,  but  close  observation  over  very  wide  area 
points  conclusively  to  the  fact  that  the  Slite  of  the  unskilled  worker 
gravitate  to  those  districts  in  which  wages  are  higher.  In  spite  o 
overprowding  and  the  restricting  influences  of  town  life,  there  is  ; 
constant  influx  of  country  labour  into  all  our  large  towns;  they  re 
spond  to  the  magnet  of  a  high  wage  rate  quite  irrespective  of  a  possibl; 
enhanced  cost  of  living  or  other  drawback.  Naturally,  then,  the  vari 
ous  grades  of  labour  find  themselves  distributed  in  areas  very  repre 
sentative  of  their  physical  fitness.  Thus  we  have  a  seeming  paradox 
in  that  the  country  districts,  whilst  supplying  the  strongest  and  health 
iest  workers  to  the  towns,  are  in  themselves  tenanted  by  workers  of  i 
lower  physique.  Oftce  the  youth  of  the  country  town  or  village  feeh 
able  to  command  the,  to  him,  high  wages  of  a  thickly  populated  centre, 
he  quits  his  weekly  income  of  10  or  12s.  and  migrates  to  a  possibility 
of  i8s.  or  24s.  Should  his  condition  fit  him  for  the  work,  he  will  in  all 
probability  stay  for  life;  but  if  otherwise,  the  inexorable  process  of  sift- 
ing will  drift  him  downward  until  he  finds  a  level  fitted  for  his  capacity. 
A  very  striking  example  of  this  migration  of  country  physique  is  to  be 
found  in  the  immediate  district  in  which  these  words  are  penned.  The 
extremely  heavy  and  arduous  labour  classed  as  unskilled  or  partly 
skilled  in  the  large  steel  works  of  the  district,  and  that  of  the  railroads, 
too,  is  for  the  most  part  performed  by  natives  of  the  neighbouring  ag- 
ricultural county  of  Lincoln.  This  is  the  case  with  all  large  towns; 
they  draw  their  supply  of  strength  from  the  country  districts,  the 
natives  of  which,  reared  in  the  free  air  of  pasture  land  or  moorland, 
can  readily  compete  with  the  average  of  stunted  town  growth  when  a 
question  of  bodily  efficiency  only  is  considered. 
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Examination  of  the  prevalent  rates  for  unskilled  labour  indicates 
that  by  far  the  greater  part  of  the  labourers  in  Great  Britain  are  well 
below  Rowntree's  poverty  line — that  is  to  say,  unless  the  wives  work 
the  total  family  income  is  below  21s.  8d.  per  week,  and  in  many  cases 
very  much  below.  If  the  income  is  below  the  poverty  line,  no  possible 
fancy  of  economical  housekeeping  will  maintain  that  family  in  a  condi- 
tion of  physical  efficiency.  With  an  unskilled  labourer  the  first  essen- 
tial to  constant  employment  is  that  of  bodily  efficiency,  and  from  a 
financial  point  of  view  it  is  folly  to  employ  a  man  in  such  a  capacity 
who  is  otherwise  than  physically  fit.  For  it  is  obvious  that  a  man  so 
handicapped  cannot  possibly  do  full  justice  to  the  work  in  hand,  no 
matter  how  desirous  he  may  be  of  doing  so.  His  income  will  not  al- 
low him  to  supply  his  body  with  the  necessary  energy  or  fuel  to  yield 
the  requisite  amount  of  work.  Just  as  no  amount  of  forcing  will  make 
a  machine  yield  more  than  .the  energy  it  represents,  so  no  amount  of 
hustling  will  get  out  of  a  man  more  energy  than  that  represented  by 
the  scale  of  his  diet.  Successful  hustling  may  obtain  more  show  of 
energy*,  but  it  can  not  make  the  human  machine  yield  more  actual 
energy  than  that  represented  by  its  fuel  or  food.  It  may  be  argued 
that  the  quality  of  an  unskilled  labourer's  food  is  hardly  a  question  of 
moment  to  the  busy  engineer  or  works  manager,  but  from  our  present 
point  of  view,  that  of  an  energ}-  producer,  it  is  all-important ;  and  it  is 
to  this  food,  just  as  to  the  fuel  that  feeds  his  boilers,  that  the  engineer 
must  look  for  the  energy  which  is  to  carry  through  his  work  efficiently 
and  cheaply. 

A  practical  illustration  occurs  at  this  moment.  In  gathering  mat- 
ter for  the  purpose  of  this  paper,  I  studied  for  some  time  a  very  rep- 
resentative class  of  labourers  in  an  area  in  which  the  standard  rate 
was  i6s.  per  week.  Many  of  these  men  carried  dinners  to  work,  and 
the  appearance  of  these  parcels  when  opened  at  dinner  time  gave  no 
little  insight  into  the  reason  for  lack  of  "go,"  and  the  almost  complete 
absence  of  staying  power,  by  which  these  men  were  characterised.  As 
is  usual  with  this  class,  the  quantity  and  quality  of  the  food  fell  as  the 
week  progressed,  and  towards  the  end  the  dinners  usually  consisted 
of  bread  and  cheese  or  of  bread  smeared  with  lard  or  margarine,  and 
occasionally  dry  bread  only  washed  down  with  tea.  One  set  of  four 
men  were  in  the  habit  of  clubbing  together  and  purchasing  a  luxury 
when  their  parcels  happened  to  contain,  as  was  not  infrequent,  bread 
only.  They  would  subscribe  a  halfpenny  each  for  the  purpose  of  this 
luxury,  which  often  as  not  consisted  of  a  twopenny  bottle  of  doubtful 
"pickles."    Should  this  seem  exaggerated  to  any  reader,  I  would  ask 
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him  to  divide  carefully  a  weekly  income — ^when  fuU^eeks  are  worked 
— of  sixteen  shillings,  and  make  it  cover  all  charges  for  a  family — 
rent,  food,  fuel,  clothing  and  contingencies  such  as  sickness,  absence 
or  scarcity  of  employment,  etc.  Such  an  arithmetical  exercise  will 
doubtless  demonstrate  the  fact  that  not  all  Britons  fare  on  the  time- 
honoured  roast  beef  and  plum  duff. 

That  men  on  the  diet  just  indicated  are  unfit  for  heavy  and  active 
work  is  readily  apparent,  and  as  a  natural  result  in  all  districts  having 
a  low  wage  rate  the  works  are  found  to  be  considerably  overstaffed 
with  unskilled  labourers.  It  is  no  uncommon  occurrence  to  find  two 
men  handling  with  difficulty  a  load  that  in  a  higher  rated  area,  with 
consequently  better  calibre  of  men,  would  be  readily  tackled  by  one. 
That  is  to  say,  twenty-four  shillings  will  do  in  a  better  manner  work 
that  in  the  low-rated  and  **cheap-labour"  districts  is  costing  thirty- 
two  shillings.  It  is  right  here  that  the  (alse  economy  of  a  wage  rate 
upon  which  it  is  impossible  to  maintain  any  sernblance  of  physical 
efficiency  shows  most  distinctly. 

The  recipients  of  such  a  rate  are  necessarily  stunted  bodily;  en- 
durance and  continued  application  are  impossible ;  and  with  these  evils 
are  always  associated  mental  torpidity  or  stagnation.  Thus  it  is  al- 
ways found  that  to  the  incapacity  to  enter  heartily  and  continuously 
into  manual  work  is  added  mental  blindness  which  very  effectually 
prevents  the  adoption  of  system  and  "short  cuts"  in  the  accomplish- 
ment of  that  work.  Briefly,  then,  in  the  low-wage  areas  the  class  of 
unskilled  labour  may  be  summarised  as  lacking  in  physical  efficiency, 
possessing  little  or  no  endurance  and  no  staying  power,  having  no  ap- 
plication. In  short,  they  are  apathetic,  bodily  and  mentally,  and  it  is 
evident  that  no  matter  how  low  the  rate  of  pay  or  how  intense  the 
method  of  "drive,*'  such  a  class  of  labour  can  never  be  satisfactory. 

It  has  been  already  stated  that  the  higher-rated  districts  contain 
the  pick  of  the  physique  of  the  labouring  classes,  and  this  is  more 
noticeable  as  the  rate  approaches  four  and  twenty  shillings  per  week. 
The  men  are  better  physically,  and  with  this  increase  of  physical 
efficiency  is  to  be  found  a  corresponding  increase  in  mental  capacity 
which  results  in  the  intuitive  adoption  of  shorter  and  more  direct 
methods  in  the  accomplishment  of  work. 

The  Economy  of  the  Question. — In  this  paper  the  only  trace  of 
sympathy  admitted  is  that  now  familiarly  known  as  "sympathetic 
works  management,"  in  which  form  of  management  s>Tnpathy  is  rec- 
ognised as  a  paying  factor.  Therefore  in  looking  at  the  matter  of 
low-rated  unskilled  labour,  the  foremost  question  is,  will  the  adoption? 
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of  higher  rates  be  attended  with  a  corresponding  increase  in  the  cost 
of  production,  or  will  the  cost  remain  stationary?  That  is  to  say, 
will  each  shilling  rise  give  an  extra  shilling's  worth  of  work,  or,  assum- 
ing the  wages  to  be  increased  from  sixteen  to  twenty-four  shillings, 
will  the  man  so  raised  be  enabled  to  give  half  as  much  work  again,  or 
will  his  product  remain  the  same?  In  the  cases  familiar  to  the  writer 
these  questions,  when  put  to  a  practical  test,  have  been  answered  very 
strongly  in  the  affirmative.  Experience  undoubtedly  proves  that  an 
increase  of  wages  results,  with  judicious  management,  in  a  corre- 
sponding increase  of  output.  If  this  increase  in  output  is  propor- 
tional only  to  the  amount  of  increase  in  wage,  that  is,  if  only  one 
shilling's  worth  of  extra  work  follows  a  shilling  extra  on  the  pay, 
then  such  an  increase  is  economically  justifiable.  For  increased  output 
per  unit  results  in  a  lessening  of  staff,  which  is  followed  by  a  lessen- 
ing of  management  worries,  clerical  expenses,  and  a  considerable 
diminution  in  risks  such  as  come  under  the  Compensation  Act.  But 
experience  shows  that  the  increase  in  wage  results  in  a  greater 
increase  in  the  amount  of  extra  work  produced.  Speaking  .c:en- 
erally,  an  unskilled  labourer  rated  at  twenty-four  shillings  will 
produce  twice  the  amount  of  work  to  be  obtained  from  one  rated 
at  sixteen  shillings.  Xot  only  does  he  do  twice  the  amount  of  work, 
but  he  also  does  it  in  a  better  and  more  workmanlike  fashion.  Thus 
an  increase  of  eight  shillings  effects  a  direct  saving  of  eight  shillings, 
in  addition  to  the  indirect* economy  effected  by  a  better  oroduct,  more 
careful  use  of  tools,  and  lessened  management  expenses.  The  eco- 
nomical significance  of  the  wages  rate  is  further  shown  in  the  following 
rough  outline  of  the  leading  features  familiar  to  low-  and  high-rated 
areas. 

1.  Slow,  unthinking,  require  direction  at  ahnost  every  step. 

2.  Clumsy;  tools  do  not  receive  justice,  either  in  method  of 
Low-rated  handling  or  making  them  yield  the  most. 

areas  'i    ^'     ^^^^    perception,    no   foresight,    which    tells   heavily   when 

working  in  conjunction  with  skilled  labour. 
%.     High  waste  due  to  the  non-recognition  of  the  value  of  time, 
material,  or  tools. 
('    I.     Smarter,  more  methodical,  require  less  personal  direction. 
Hiffh-rated        i    **     ^*^''^^"1  *^"^  more  intelligent  use  of  tools. 
areas  J    ^'     ^^^^^^^  perception,   intuitiveness.  requirements  anticipated 

j  and  skilled  workers'  time  economised. 

I    4.     Less  waste,  due  to  better  use  of  time,  material,  and  tools. 
(^  5.     Less  strain  on  the  management. 
The  higher  rates  permit  an  increase  of  physical  efficiency  which  in  turn 
results  in  an  advance  of  mental  capacity.    The  developement  of  per- 
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cq)tion  has  an  important  effect  on  the  work  to  be  done,  even  though  it 
be  termed  tmskilled,  as  may  be  seen  to  good  advantage  when  em- 
ployed in  association  with  skilled  labour.  In  this  case  the  efficiency 
of  the  labourer  consists  in  anticipating  the  craftsman's  requirements 
and  in  having  everything  ready  to  his  hand,  so  that  the  work  may  pro- 
gress smoothly  and  without  ioterruption.  In  cases  where  percep- 
tions are  low,  much  of  the  craftsman's  time  is  wasted  in  drilling  and 
waiting  for  the  labourer.  The  practical  application  of  this  increase  in 
mental  capacity  is  found  in  the  better  quality  of  the  work  done ;  instruc- 
tions are  more  efficiently  followed,  tools  intelligently  used  and  cared 
for,  and  wits  are  set  to  work  in  conjunction  with  the  body — ^that  is  to 
say,  the  apathy  and  dulness  which  often  approaches  senility,  found 
with  the  semi-starvation  of  the  low-rated  areas,  are  replaced  in  the 
high-rated  ones  by  systematic,  methodical,  and  intelligent  work. 

Of  the  departments  connected  with-  an  engineering  establishment 
that  of  the  foundry  usually  employs  the  largest  proportion  of  un- 
skilled labour.  The  labour  is  employed  chiefly  in  association  with  the 
skilled  labour  in  handling  the  heavy  material,  moulding  boxes,  and 
plates,  and  in  preparing  sand,  etc.  Owing  to  the  absolute  dependence 
of  the  skilled  labour  on  the  unskilled  worker,  and  also  the  variety  of 
work  classed  as  unskilled,  the  foundry  offers  a  good  field  in  which  to 
test  practically  the  economy  of  a  high  rate.  A  comparison  of  two 
foundries  in  which  the  rates  average  respectively  twenty-four  and 
sixteen  shillings  per  week,  and  in  which  conditions  of  management, 
character  of  product,  etc.,  are  very  similar,  conclusively  testifies  to  the 
economy  of  the  higher  rate.  The  range  of  selection  offered  by  this 
rate  is  such  as  to  ensure  the  employment  of  picked  men.  The  chief 
item  of  comparison — that  of  unskilled-labour  cost  per  ton  of  good 
castings  produced — is  distinctly  in  favour  of  the  higher  rate.  Not 
only  is  this  the  case,  but  subsidiary  items,  such  as  the  repair  and  re- 
newal of  moulding  boxes,  which  of  necessity  have  to  be  handled  by 
labourers,  amount  with  the  increased  care  and  thought  derived  from 
the  higher  quality  of  the  labour  to  considerably  less  per  annum  than 
is  the  case  with  the  so  called  cheap  labour.  The  thought  put  into  the 
work  is  very  effectual,  as  evidenced  by  economy  of  material  such  as 
facing  sands,  facings,  core  irons,  lifters,  sprigs,  and  the  like.  The 
smaller  number  and  greater  reliability  of  the  men  gives  rise  to  a 
further  factor  of  economy,  in  the  relief  afforded  to  the  skilled  worker 
and  to  the  management. 
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A    REVIEW    OF    WIRELESS-TELEGRAPH     ENGI- 
NEERING   PRACTICE. 

By  A.  Frederick  Collins, 

Wireless  telegraphy  has  advanced  with  wonderful  swiftness  from  the  position  of  a  scien- 
tific  cnriosity  to  that  of  a  branch  of  applied  electricity.  It  is  apparently  destined  not  to 
soppUnt  pre-existing  agencies,  except  to  a  very  limited  extent;  but  rather  to  perform  new 
functions  for  which  preceding  means  of  electric  communication  were  not  adapted. 

Mr.  Collins  makes  the  first  complete  sur\'ey  of  the  field,  showing  what  are  the  fundamental 
elements  common  to  all  systems,  and  what  the  special  features  of  method  or  apparatus  peculiar 
to  each. — The  Editors. 

RECENT  developments  in  wireless  telegraphy,  theoretical  and 
practical,  have  placed  this  latest  and  greatest  triumph  of  mod- 
ern science  in  the  domain  of  electrical-engineering  practice, 
for  it  is  now  possible  to  design  apparatus  for  the  transmission  and 
reception  of  electric  waves  to  a  distance  of  lOO  miles  with  as  much 
certainty  of  result  and  accuracy  of  action  as  it  is  a  1,000-kiiowatt 
alternator. 

,  At  the  present  time  there  are  several  companies  engaged  in  the 
manufacture,  sale,  and  installation  of  instruments  in  the  United  States, 
in  England,  and  on  the  Continent,  and  among  the  better  known  systems 
are  those  of  Signor  Guglielmo  Marconi  of  England,  Prof.  Ferdinand 
Braun  and  Dr.  Adolph  Slaby  of  Germany,  Mons.  Emile  Guarini  Fore- 
sio  of  Belgium,  Mons.  E.  Ducretet  of  France,  Senor  Julio  Cervera 
Baviera  of  Spain,  and  Prof.  Reginald  Fessenden  and  Dr.  Lee  de  Forest 
of  the  United  States. 

Whilst  all  these  systems  of  wireless  telegraphy  are  based  on  the 
same  fundamental  principles,  there  is  a  vast  difference  in  their  electri- 
cal and  mechanical  construction,  as  will  be  observed  by  comparison ; 
this  difference  is  due  in  some  cases  to  the  applicability  of  divers  de- 
vices which  perform  virtually  the  same  functions,  but  in  the  greater 
number  of  instances,  this  variation  is  the  result  of  widely  divergent 
opinions  resulting  from  theoretical  considerations ;  and  again,  individ- 
ual inventive  ability  figures  largely  in  the  apparatus  personified  by  the 
names  above. 

The  greatest  interest  in  wireless  tel^raphy  at  the  present  time, 
lies  in  the  question  of  similarity  of  the  component  parts  of  the  appara- 
tus as  a  whole,  for  mighty  legal  battles  will  be  waged  in  the  near  future 
with  all  the  dynamic  virulence  which  characterized  the  wars  of  the 
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telephone  companies,  since  priority  of  discovery  and  invention  of  tl 
various  workers  and  the  commercial  monopoly  the  paftent  righfl 
grant  to  the  different  companies  will  be  sustained  by  each,  if  possible. 

Taking  into  consideration  these  three  factors,  i.  e.,  the  scientific 
the  commercial  and  the  legal  phases  of  the  art,  the  following  text  wi 
be  divided  into  three  portions,  the  first  of  which  will  treat  briefly  th 
historical,  the  second  dealing  with  the  theoretical,  and  the  last  with  th 
practical  aspect  of  wireless  telegraphy. 

Historical: — The  history  of  signalling  through  space  withou 
wires  may  be  said  to  date  back  to  the  time  of  Lindsay — ^when  he  trans 
mitted  and  received  messages  across  the  river  Dee  in  Scotland  by  wha 
is  now  known  as  the  conductivity  method ;  from  that  year  until  i89( 
a  number  of  schemes  were  formulated  and  some  of  them  were  put  int< 
experimental  execution,  including  the  induction  method  of  Preece  am 
the  electrostatic  methods  of  Edison  and  Dolbear;  but  until  Marcon 
introduced  the  electromagnetic  wave  system,  wireless  telegraph) 
belonged  to  the  practicable  as  distinguished  from  the  practical  perioc 
of  its  evolution ;  hence  all  systems  other  than  thgse  employing  Hert- 
zian waves  will  be  excluded  from  this  treatise. 

A  transmitter  for  the  production  and  propagation  of  electric  waves 
includes  a  source  of  current,  means  for  interrupting  a  direct  current 
(or  an  alternating  current  may  be  used),  means  for  changing  the 
interrupted  or  alternating  current  into  low-frequency,  high-potential 
currents,  and  means  for  transforming  these  into  high-frequency,  high- 
potential  oscillations — such  as  are  produced  by  the  disruptive  discharge 
of  a  Leyden  jar  through  a  circuit  having  a  small  resistance — ^and  means 
for  converting  the  oscillations  into  electric  waves  and  emitting  them ; 
the  receiver  must  provide  means  for  intercepting  the  electric  waves, 
and  re-transforming  them  into  electric  oscillations,  means  for  detecting 
minute  differences  of  potential  created  by  the  enfeebled  oscillations 
thus  set  up,  and  means  for  manifesting,  either  visually  or  audibly, 
these  oscillatory  hieroglyphics  and  translating  them  into  readable 
Morse;  besides  other  appliances  having  various  special  functions. 

Without  delving  into  the  records  of  direct,  alternating,  and  induced 
currents,  the  history  of  which  is  well-known,  a  mere  retrospective 
glance  at  oscillatory  currents — which  play  so  important  a  role  in  wire- 
less telegraphy — will  suffice  to  illustrate  the  real  beginning  of  the 
knowledge  upon  which  the  art  is  founded.  Felix  Savary,  in  1827, 
postulated  with  marvelous  accuracy  the  now  accepted  theory  of  the 
oscillatory  nature  of  a  disruptive  discharge,  showing  that  the  charges 
of  the  inner  and  outer  coatings  of  a  condenser  were  not  restored  to 
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zero  potential  by  the  mere  single  passap:e  of  current  electricity  in  one 
direction,  but  that  the  equahzation  was  due  to  several  reflex  actions — 
like  the  vibrations  of  a  steel  spring — before  the  electrical  equilibrium 
was  obtained.  Joseph  Henry  in  1842  obtained  experimental  proof  of 
this  phenomenon  by  observin^j;  the  chanj^^es  of  polarity  in  fine  steel 
needles  when  magnetized  by  a  frictional  (plate-glass)  electric  machine 
at  a  distance.  In  1847,  ^  *^"  llelmholtz  published  in  his  "Conservation 
of  Energy"  his  deductions  relating  to  oscillatory  currents,  proving 
mathematically  that  the  discharge  of  a  Leyden  jar  is  a  "backward  and 
forward  motion  until  the  entire  7i,y  t'/t'a  is  destroved  bv  the  sum  of 
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the  resistances."  In  1852  these  deductions  were  verified  by  Sii 
William  Thomson,  now  Lord  Kelvin,  who  worked  out  the  theory  on 
the  experimental  evidence  of  Faraday,  who  had  obtained  oxygen  and 
hydrogen  mixed  at  either  pole.  Lord  Kelvin  suggested  a  method 
by  which  the  spark  of  a  discharge  could  be  segregated,  by  means  of 
a  Wheatstone  revolving  mirror,  and  in  1859  Fedderson  adopted  this 
means  and  succeeded  in  detecting  a  series  of  minute  sparks  and  placii^ 
the  work  of  those  before  him  on  a  sound  physical  plane. 

Through  another  of  Faraday's  classical  experiments,  James  Clerk- 
Maxwell  was  led,  in  1865,  to  evolve  his  electromagnetic  theory  of  light 
which,  simply  stated,  resolves  all  forms  of  transverse  vibrations  of  the 
ether,  or  polarizations,  into  waves  composed  of  magnetic  whirls  and 
electric  displacements  alternately;  he  determined  mathematically  that 
these  polarizations  were  due  to  rapidly  moving  charges  of  electricity 
shearing  the  ether — as  when  an  oscillatory  current  of  a  discharged 
Leyden  jar  traverses  its  circuit;  likewise  it  was  ascertained  that  the 
periodicity  of  oscillation  depended  on  the  size  of  the  body  in  which  the 
current  surged ;  on  a  body  of  atomic  size  it  would  oscillate  trillions  of 
times  per  second,  emitting  visible  waves,  but  on  a  sphere  of  say,  a 
meter  in  diameter,  electric  waves  nearly  150  centimeters  in  length 
will  be  emitted  and  though  these  latter  waves  are  invisible  to  the  eye, 
they  are  as  truly  electromagnetic  in  character  as  light  waves.  This  was 
the  mathematical  theory  of  Maxwell,  but  like  the  deductions  of  Vcm 
Helmholtz  it  required  verification  by  actual  experiment.  This  was 
forthcoming  in  1888,  when  Heinrich  Hertz  succeeded  in  produdng 
electromagnetic  waves  (to  which  he  subsequently  gave  the  shorter 
name  of  electric  waves)  standing  in  free  space  and  gliding  over  wires; 
he  showed  that  they  could  be  reflected,  refracted,  polarized,  diffused, 
and  generally  followed  optical  laws  just  as  though  they  were  light, 
waves.  This  achievement  was  the  first  real  advance  toward  the  art  of 
wireless  telegraphy. 

As  a  detector  of  electric  waves  at  a  distance  from  whence  they 
were  emitted.  Hertz  employed  a  circlet  of  wire  having  an  air  gap  in  it 
of  microscopic  size;  this  he  termed  a  "resonator."  The  distance  to 
which  waves  could  be  detected  with  it  was  very  limited,  but  it  served 
Hertz's  purpose  admirably.  The  next  step  toward  electric-wave 
transmission  without  wires  was  made  in  1890,  when  Edouard  Branly, 
in  a  course  of  experiments  showing  the  "variations  of  conductivity 
under  electrical  influence,"  found  that  metal  filings  placed  in  a  tube 
having  terminal  conductor  plugs  was  marvelously  sensitive  to  feeble 
oscillations  set  up  by  impinging  electric  waves,  and  to  this  electric 
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eye   he   gave   the   name   of   '* radio-conductor^' ;   Lodge   renamed   it 
"coherer" 

The  first  apparatus  having  all  the  essentials  of  a  modem  wireless- 
telegraph  receiver  was  designed  by  Prof.  Popoff  in  1895,  but  was 
employed  by  him  as  a  meterological  detector  of  distant  storms,  regis- 
tering their  presence  by  means  of  electric  waves,  emitted  by  the  light- 
ning, impinging  on  a  vertical  wire  connected  with  the  ground  through 
a  coherer.    The  first  practical  transmitter  for  wireless  telegraphy  was 


H.    M.    S.   ABOUKIR,   EQUIPPED   WITH    MARCONI    APPARATUS. 

constructed  by  Marconi  in  1896,  when  he  added  a  vertical  wire  to  one 
arm  of  an  oscillator  and  grounded  the  opposite  arm,  making  it  the 
physical  counterpart  of  his  resonator,  which  was  designed  on  the  same 
general  lines  as  the  receiver  of  PopofF.  This  brings  the  history  of  the 
art  to  the  time  of  its  commercial  solution.  From  this  period  to  the  pres- 
ent date,  new  workers,  with  one  exception,  have  been  responsible  for 
the  systems  herein  described.  These  systems  have  been  designed  not 
only  to  cover  extreme  distances,  but  also  to  render  possible  the  selec- 
tive interchange  of  messages,  or  syntonic  wireless  telegraphy. 

Theoretical: — The  theory  of  the  propagation  of  electric  waves 
over  long  distances  has  been  the  subject  of  considerable  recent  dis- 
cussion in  the  United  States,  but  fortunately  this  phase  of  Max- 
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weirs  deductions  does  not  enter  into  the  practice  of  wireless-telegraph 
engineering  to  any  great  extent ;  a  brief  outline  of  the  two  principal 
conclusions  which  have  been  reached,  and  the  solution  of  the  acting 
referee,  will  serve,  however,  to  show  the  trend  of  opinion  upon  this 
subject. 

Any  theory  advanced  must  conform  with  Maxwell's  conceptions 
and  the  experiments  of  Hertz,  but  as  the  fundamental  equations  by 
which  Maxwell  evolved  his  theory  are  as  broad  as  they  are  beautiful, 
its  interpretations  by  various  technicians  are  widely  divergent,  and  the 
final  solution  is  rendered  all  the  more  difficult  when  Hertz's  work  is 
consulted ;  for  he  not  only  observed  electric  waves  in  free  space,  but 
waves  which  traverse  the  surface  of  wires  as  well. 

The  first  of  these  theories  is  based  on  Hertz's  experiments  em- 
bodied in  his  paper  **On  the  Propagation  of  Electric  Waves  by  Means 
of  Wires,"  in  which  he  shows  how  transverse  electrical  displacements, 
or  sliding  waves  traveling  over  a  conducting  wire,  may  be  produced ; 
or,  to  quote  Hertz's  own  words,  *'the  electric  force  which  determines 
the  current  is  not  propagated  in  the  wire  itself,  but  under  all  circum- 
stances penetrates  from  without  into  the  wire,  and  spreads  into  the 
metal  with  comparative  slowness  and  according  to  laws  similar  to 
those  which  govern  changes  of  temperature  in  a  conducting  body." 
This  is  due  to  the  inductance,  and  when  the  frequency  of  the  current 
is  of  the  order  of  millions  per  second,  by  virtue  of  the  opposition  induc- 
tance offers  to  such  high  frequencies,  the  current  must  flow  on  the  sur- 
face of  the  wire." 

On  the  assumption  that  the  earth  is  a  perfect  conductor,  Prof. 
Reginald  Fessenden  and  others  elucidate  the  theory  of  wireless  trans- 
mission based  on  the  postulate  of  semi-free  and  half  waves.  These  are 
caused  by  the  electric  waves  which  stream  from  the  antennae  to  the 
earth  and,  striking  it,  are  detached  and  the  half  waves  skim  over  its 
surface  as  in  the  case  of  Hertz's  experiment  just  cited.  To  complete 
this  theory  it  is  further  assumed  that  the  opposite  arm  of  the  oscillator 
— which  is  grounded — does  not  emit  waves,  and  that  the  opposite  half 
of  the  wave  is  mythical,  like  the  reflection  of  an  object  in  a  mirror. 

The  second  theory  is  that  advanced  by  the  author  and  others,  and 
accounts  for  the  rectilinear  propagation  of  electric  waves  in  accordance 
with  Hertz's  physical  demonstration  of  Maxwell's  elecromagnetic 
theory  of  light.  In  his  paper  "On  Electric  Radiation,"  Hertz  showed 
how  free  electric  waves  or  transverse  vibrations  of  the  ether — identical 
with  light  waves,  but  longer — ^may  be  made  to  follow  all  the  known 
laws  of  light. 
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This  theory  is  based  on  the  assumption  that  electric  oscillations, 
surging  with  high  frequency  through  the  oscillator  system  formed  by 
the  antennae  and  the  earthed  terminal,  emit  free  electric  waves  which 
are  propagated  through  space  just  as  are  light  waves  by  the  vibratory 
charge  of  electricity  on  gaseous  atoms.  Where  the  curvature  of  the 
earth  intervenes,  it  is  assumed  the  waves  are  reflected  like  the  rays  of 
the  sun  producing  twilight  and  dawn. 

As  a  balm  to  the  contending  parties  in  these  opposition  theories.  Dr. 
Arthur  E.  Kennelly  asserts  that  both  are  right,  by  showing  how  the 
emitted  wave  not  only  traverses  space  in  the  form  of  transverse  vibra- 
tions, but  that  portion  of  it  which  comes  in  contact  with  the  earth  slides 
over  it. 

M«rtr  Op«n  Circuit  Oiollator  Br»nly  Op«n  Circuit  Resonator 
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FIG.    I.      DIAGRAM    ILLUSTRATIVE   OF    APPARATUS    FOR   PRODUCING    AND   RECEIVING 

ELECTRIC   WAVES. 

The  theory  involving  the  method  of  producing  and  receiving  elec- 
tric waves  is  much  more  easily  defined.  The  apparatus  consists  essen- 
tially of  three  electric  circuits,  shown  in  Fig.  i,  A  B  C  D;  i  A  repre- 
sents the  inductor  or  primary  winding  of  a  Ruhmkorff  coil,  and  2  the 
secondary  winding,  in  which  low-frequency  high-potential  currents  are 
set  up :  3  3'  is  the  oscillator  wherein  the  high-potential  charge  is  trans- 
formed into  electric  oscillations  of  enormous  frequency  by  means  of  the 
disruptive  discharge  taking  place  in  the  spark  gap,  4.     These  three 
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circuits  may  be  regarded  as  entirely  distinct  aiid  separate  from  the 
other,  for,  though  the  oscillator  is  connected  directly  to  the  terminals 
of  the  secondary,  the  latter  is  employed  merely  to  charge  the  oscillator 
3  3'  to  a  potential  high  enough  to  break  down  the  air  gap,  4 ;  the  great 
inductance  of  the  secondary  causes  it  to  choke  the  oscillations,  render- 
ing the  secondary  impervious  to  it. 

Again,  the  oscillator  system  may  be  of  either  the  open-circuit  type. 
Figure  i  A,  or  closed-circuit  type.  Figure  i  C.  Lodge  has  shown 
that  whereas  the  open-circuit  oscillator  is  a  most  excellent  emitter  of 
waves,  though  these  are  damped  out  very  rapidly,  the  function  of  the 
closed-circuit  resonator  is  diametrically  opposite,  in  that  the  oscillations 
are  exceedingly  persistent  but  are  emitted  very  feebly.  Therefore  the 
open-circuit  oscillator  is  pre-eminently  the  best  adapted  for  long- 
distant  transmission,  whereas  the  closed  circuit  is  at  once  commend- 
able for  resonance  effects  in  syntonic  systems.  Likewise  the  resonator 
of  the  receiver  may  be  of  either  the  open-  or  closed-circuit  type,  as 
shown  in  Figure  i^  B  and  D. 

The  frequency  of  the  oscillations  in  either  case  depends  on  the  coeffi- 
cients of  the  circuit ;  these  are  its  inductance,  capacity,  and  resistance. 
Inductance  finds  its  analogue  in  mechanical  inertia,  for  a  current 
requires  time  for  its  acceleration  in  a  conductor  and  time  for  its  retard- 
ation. The  capacity  of  an  oscillator  system  is  determined  by  the  quan- 
tity of  electricity  required  to  raise  its  potential  to  the  critical  value 
where  the  charge  will  disrupt  the  air  gap  at  4,  and  depends  not  only 
on  the  dimensions  of  the  oscillator  but  the  potential  which  is  impressed 
upon  it.  The  ohmic  resistance  of  an  oscillator  is  in  reality  exceedingly 
small,  that  is  to  say  that  it  is  less  than  the  square  root  of  the  inductance 
divided  by  the  capacity,  and  may  be  likened  to  the  mechanical  action  of 
friction ;  therefore  the  current  describes  a  curve  that  is  periodic  and 
alternate  with  maxima  gradually  decreasing  in  geometric  progression ; 
but  if  the  resistance  is  imaginary — that  is,  if  it  is  greater  than  the 
square  root  of  the  inductance  divided  by  the  capacity — there  can  be  no 
oscillations  and  the  current  will  be  continuous  and  unidirectional. 

In  simple  wireless  telegraph  systems  these  coefficients  are  of  little 
importance ;  all  that  is  needed  is  a  good  emitter,  as  the  length  of  the 
wave  may  vary  within  wide  limits  without  ill  eflFects.  But  in  synton- 
ized systems  they  are  at  once  mighty  factors,  for  by  adjusting  their 
values  the  oscillator  and  resonator  may  be  attuned  or  syntonized  to 
each  other  as  in  acoustic  resonance,  the  emitted  waves  of  the  former 
setting  up  counter-oscillations  in  the  latter  of  identically  the  same  fre- 
quency, while  if  waves  are  emitted  by  an  oscillator  having  a  periodicity 
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FIG.  2.      DIAGRAM  OF  ORIGINAL  MARCONI 
TRANSMITTER  AND  RECEIVER. 


diflFerent  from  that  of  the 
resonator  there  will  be  no 
response,  since  the  effect  of 
increasing  the  inductance 
and  capacity  of  the  circuits 
is  to  slow  down  the  fre- 
quency of  the  currents,  and 
in  turn  longer  waves  are 
emitted.  Again,  the  fre- 
quency of  the  oscillations 
may  be  stepped-up  or 
stepped-down  by  transform- 
ers, following  exactly  the 
same  laws  as  alternating 
currents  in  general. 

Practical : — Based  on  the 
preceding  theoretical  de- 
diClions  wireless  telegraph  apparatus  may  be  divided  into  two  gen- 
eral classes:  (a)  those  constructed  on  non-syntonic  lines,  designed 
simply  to  cover  long  distances;  and  (b),  those  contrived  to  fulfill  the 
laws  of  electrical  resonance,  or  syntonic  systems  for  individual  selective 
telegraphy. 

The  first  practical  electric-wave  system  was,  as  a  matter  of  evolu- 
tion, of  the  non-syntonic  class.  In  Figure  2,  a  diagram  of  the  original 
Marconi  transmitter  and  receiver  is  shown.  By  comparing  it  with  the 
Hertz  apparatus,  Figure  i  A,  it  will  be  seen  that  the  only  difference 
lies  in  the  extension  of  one  of  the  oscillator  arms  forming  the  antenna 
and  grounding  the  opposite  arm.  The  Marconi  receiver  is  similar  to 
the  one  invented  by  Popoff ,  and  is  the  counterpart  of  the  transmitter  in 
that  the  resonator  consists  of  a  vertical  wire  as  well  as  an  earthed  ter- 
minal and  connected  in  series  with  a  coherer ;  the  oscillator  and  resona- 
tor are  therefore,  of  the  open-circuit  type. 

Referring  to  Figure  2,  A ;  i  represents  an  induction  coil,  2  a  source 
of  current,  3  a  key  for  arbitrarily  making  and  breaking  the  curreni,  4 
an  automatic  interrupter,  5  the  spark  gap  of  the  oscillator,  6  the  anten- 
nae, and  7  the  earthed  connection:  The  component  parts  of  the  re- 
ceiver are  depicted  at  B ;  i  shows  the  coherer,  2  a  polarized  relay  oper- 
ated by  the  single  cell  3  in  series  with  i,  2 ;  an  auxiliary  circuit  includes 
the  Morse  register  4,  the  writing  contacts  of  the  relay  2,  the  battery  5, 
and  the  decohering  tapper  6 ;  two  small  inductance  coils  7,  8,  are  inter- 
posed between  the  coherer  and  the  relay  to  intercept  the  miniature 
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trains  of  electric  waves  set  up  by  the  minute  sparks  taking  place  be- 
tween the  platinum  points  of  the  working  contacts  upon  breaking  the 
auxiliary  circuit;  the  resonator  is  formed  by  the  antenna  9,  and  the 
earthed  terminal  10.  By  this  apparatus  Marconi  sent  signals  in  Lon- 
don in  1896  a  distance  of  300  feet,  and  by  constantly  improving  the 
sensitiveness  of  the  receiving  devices,  by  increasing  the  height  and 
number  of  the  antennae,  and  employing  transmitters  of  greater  power, 
he  succeeded  in  transmitting  readable  messages  a  distance  of  nearly 
2,000  miles  in  1902. 

The  equipment  Marconi  employed  in  the  days  of  his  earliest  suc- 
cesses, when  he  telegraphed  across  the  English  Channel,  is  illustrated 
in  Figure  3.  The  transmitter  is  shown  to  the  extreme  right  and  the 
receiver  to  the  left ;  the  coherer  and  all  other  parts  of  the  apparatus 
sensitive  to  electric  waves  are  placed  in  metal  boxes,  to  exclude  extra- 


FIG.    3.      INSTRUMENT   ROOM,    NORTH    FORELAND    STATION,    MARCONI    SYSTEM. 
The  station  from  which  the  earliest  successful  signalling  acrcss  the  English  Channel  was  done. 

neous  waves  and  prevent  injury  to  the  delicate  adjustments  when  the 
powerful  oscillations  of  the  transmitter  are  taking  place.  The  boxes 
are  connected  with  the  ground  and  all  waves  not  received  by  the  anten- 
nae are  conducted  to  the  earth  and  there  dissipated. 

But  Marconi  has  been  assiduous,  not  only  in  developing  long- 
distance wireless  transmission,  but  also  in  evolving  a  system  which  has 
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FIG.    4.        MAKO)NI     liHn'-Mc;N.\LI.IN(;     STATION     AT     ROSSLARE,    OX     THE     SOUTHEAST 

COAST  OF  IRELAND. 
Sli.)wing   mast  and  antennae  leading   to   instrument   room. 

for  its  object  individual  selective  signalling;  in  this  new  appartus  the 
inventor  has  compounded  the  open-  and  closed-circuit  oscillators  and 
resonators,  and  thereby  obtained  the  maximum  penetrative  efficiency  of 
the  emitted  waves,  and  retained  at  the  same  time  the  maxinunn  per- 
sistency. This  syntonic  system  is  shown  diagramatically  in  Figure 
5;  I,  r  represent  two  copper  cylinders  employed  instead  of  the  usual 
antennae  in  the  transmitter  and  receiver.    These  are  connected  to  earth 
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FIG.    5.       DIAGRAM    OF    MARCONI    SELECTIVE 
WIRELESS-TELEGRAPH    SYSTEM. 


^^  3>  3'-  Surrounding 
these  cylinders  are  twc 
metal  cylinders  of  larger 
diameter,  mounted  in  such 
a  manner  that  an  air  space 
intervenes  between  them. 
In  the  transmitter  (A)  the 
outer  cylinder  is  connected 
to  one  side  of  the  spark 
gap  4,  the  opposite  side 
terminating  in  the  inner 
cylinder;  5  is  a  variable 
inductance ;  in  the  receiver 
(B)  the  two  cylinders  are  connected  through  the  primary  by  a  small 
transformer  coil  4'  and  inductance  coil  5';  the  coherer  6  receives  its 
impulses  through  the  secondary  of  the  transformer  7,  the  object  of  this 
arrangement  being  to  allow  the  static  differences  of  potential  of  the 
earth  and  outer  cylinder  to  be  equalized  and  not  interfere  with  the  co- 
herer. The  action  of  the  instruments 
resembles  that  of  two  Leyden  jars 
with  closed  circuits ;  when  the  dis- 
ruptive discharge  takes  place  in  the 
air  gap  4,  the  oscillations  surge  to 
and  fro  many  times  in  the  com- 
pound circuits  before  they  die 
away;  the  waves  emitted,  though 
retaining  somewhat  the  strength 
of  those  propagated  by  the  open- 
circuit  oscillator,  form  trains  of 
waves,  and  these,  impinging  on 
'the  resonator  circuit,  set  up  os- 
cillations which,  though  feeble  at 
first,  grow  stronger  through  reso- 
nance until  the  potential  difference 
impressed  upon  the  terminal  plugs 
of  the  coherer  is  raised  to  a  value 
where  it  breaks  down  the  minute 
insulating  film  of  air  separating 
the    filings,    and    cohesion    takes  ^^g.  6.    guarini  repeater. 

place.  The  local  circuit  containing     ''d^tSS^'Joii;  7!*coSdens1?!  'PmIx  V"" 
the  relay  is  attached  to  the  termi-  '^"^^  ^Vuksio^^^'lot  "^•^•' 
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nals  of  the  transformer  coil  8,  9.  Theoretically  the  values  of  induc- 
tance may  be  varied  by  the  adjustable  coils,  5,  5',  and  the  capacity 
changed  by  increasing  or  diminishing  the  dimensions  and  therefore  the 
capacity  of  the  cylinders.  Another  advance  toward  syntonization  is 
due  to  Marconi,  who  has  devised  a  new  magnetic  electric- wave  de- 
tector— that  is  to  say,  the  coherer  is  supplanted  by  a  detector  based 
on  a  new  principle.  This  detector  is  made  by  winding  a  layer  of  fine 
insulated  wire  on  a  core  of  soft-iron  wire;  the  terminals  of  this  coil 
are  connected  with  the  antenna  and  earth  respectively;  over  this  is 
wound  a  second  layer  of  the  same  sized  wire,  and  these  tenninals  are 
connected  in  series  with  a  cell  and  telephone  receiver.  A  magnet, 
operated  by  clockwork,  revolves  before  the  poles  of  the  core  and  pro- 
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duces  in  it  hysteresis  by  constantly  increasing  and  decreasing  mag- 
netism, and  by  means  of  this  cyclic  change  every  oscillation  set  up  in 
the  primary  coil  by  the  impinging  electric  waves  is  marvelously 
accentuated.  This  detector  is  not  only  self-restoring,  but  its  value  in 
syntonic  wireless  telegraphy  lies  in  the  fact  that  its  resistance  is  prac- 
tically constant,  whilst  the  coherer  is  always  variable. 

A  series  of  clever  experiments  were  made  in  1901  by  M.  Emile 
Guarini  Forcsio  and  his  colleague.  Artillery  Lieutenant  Poncelot  of 
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FIG.  8.     GUARINI  AUTOMATIC  REPEATER. 

Brussels,  Belgium,  in  repeating  automatically  wireless-telegraph  mes- 
sages. At  Antwerp  and  at  Brussels,  25  miles  apart,  two  standard 
station  installations  were  made,  whilst  at  Mechlin,  a  village  situated 
midway  between  the  two  cities,  Guarini's  automatic  repeater  was  em- 
ployed to  relay  the  messages.  In  wireless  telegraphy  the  antenna  is  cut 
off  from  the  receiver  when  the:  transmitter  is  in  operation,  and  when 
messages  are  received  this  is  reversed.  It  is  evident  that  in  a  repeater 
this  must  be  done  automatically ;  the  combination  apparatus  is  shown 
diag^amatically  in  Figure  6.  Figure  8  shows  photographically  the 
method  employed  by  Guarini  for  receiving  the  enfeebled  waves  and  for 
all  the  subsequent  translations  from  the  coherer  until  the  powerful 
re-energized  waves  are  an  instant  later  emitted  from  the  same  antenna. 
A  single  antenna,  i,  is  connected  to  a  relay,  2,  of  special  construc- 
tion, termed  an  aerial  switch,  and  having  double  contact  points ;  when 
the  armature  of  this  relay  is  drawn  to  the  right,  the  receiver  is  placed 
in  electrical  connection  with  the  antenna,  and  when  thrown  to  the  left 
the  induction  coil,  3,  is  set  in  action ;  4  represents  a  condenser  in  par- 
allel with  the  spark  gap.  A  regenerable  Blondel  coherer,  5,  is  in  series 
with  an  exceedingly  sensitive  relay,  6,  and  these,  with  the  necessary 
inductance  coils,  are  included  in  a  metal  box  as  previously  described. 
The  primary  of  a  small  transformer,  7,  is  connected  to  the  antenna  and' 
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led  to  earth  through  the  metal  box ;  when  the  oscillations  surge  through 
the  primary  they  are  impressed  upon  the  secondary  of  the  coil,  and  this 
being  in  series  with  the  coherer  produces  a  potential  difference  in  the 
latter  which  in  turn  causes  the  filings  to  cohere.  The  value  of  repeat- 
ing wireless  messages  cannot  be  over-estimated,  and  it  is  only  a  ques- 
tion of  time  when  the  great  trans- Atlantic  service  will  be  equipped  with 
repeaters,  enabling  continuous  communication  to  be  kept  up  between 
England  and  the  United  States. 

The  Popoff-Ducretet  apparatus  is  based  upon  a  memoir  presented 
at  the  Paris  Congress  of  Electricity  by  Prof.  M.  A.  Popoff  and  the 
observations  of  M.  E.  Ducretet.  The  transmitter  is  constructed  on 
orthodox  lines  and  is  the  result  of  Ducretet's  mechanical  ability  as  an 
instrument  maker.  It  consists  of  a  regulation  induction  coil,  an  electro- 
magnetic interrupter  and  oscillator  of  the  Righi  type,  with  the  spark 
balls  immersed  in  vaseline  oil.  The  antenna  is  connected  direct  to  one 
side  of  the  spark  gap  and  the  earth  to  the  opposite  side. 

The  receiver  of  Popoff  differs  from  those  described  in  that  it  em- 
ploys a  self-righting  coherer;  this  type  of  coherer  generally  contains 
carbon  granules  instead  of  silver  and  nickel  filings,  and  its  normal 
resistivity  is  restored  without  tapping  or  other  device  to  effect  deco- 
hesion.  In  receiving  messages  the  antenna  is  connected  to  one  of  the 
conductor  plugs  of  the  coherer  and  the  earth  to  the  opposite  one.  The 
local  circuit  includes  a  single  cell  and  a  pair  of  head  telephones,  and 
the  messages  are  read  by  the  operator  through  the  vibrations  of  the  dia- 
phragms of  the  telephone  receivers,  which  respond  to  every  change  of 
the  coherer.  This  type  is  much  more  sensitive  than  a  metal-filings 
coherer,  and  as  the  energy  required  to  operate  a  telephone  receiver  is 
hundreds  of  times  less  than  for  the  most  sensitive  relay,  the  Popoff 
instrument  is  extremely  valuable  for  receiving  messages  at  greater 
distances  from  the  transmitter  than  is  possible  with  the  more  compli- 
cated apparatus  utilized  in  the  standard  station  sets.  The  Ducretet 
transmitter  is  similar  to  Figure  2,  A,  and  the  Popoff  receiver  to  Figure 
I,  B,  except  that  in  the  latter  the  antenna  and  earth  are  connected  to 
the  coherer. 

Senor  Cervera,  on  behalf  of  the  Spanish  government,  has  designed 
a  wireless-telegraph  system  that  is,  in  some  respects,  different  from 
those  which  preceded.  While  the  transmitter  of  Cervera  employs 
a  vertical  wire  and  grounded  terminal  of  the  open-circuit  type,  a  con- 
denser is  inserted  in  either  arm  of  the  oscillator  near  the  spark  gap  to 
increase  the  potential  of  the  discharge.  The  receiver  operates  through 
the  same  antenna  and  ground  wire  as  the  emitter,  but  the  changing 
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switch  is  so  arrang- 
ed that  the  con- 
densers are  cut 
out  when  receiving. 
The  distinguishing 
features  of  this  ap- 
paratus are  princi- 
pally in  the  construc- 
tion of  the  receiver. 
The  antenna  and 
earth  are  connected 
through  the  primary 

FIG.  10.     DIAGRAMATIC  VIEW  OF  SLABY-ARCO  MULTIPLE-         ^^      ^      Small      tranS- 

TUNED  WIRELESS-TELEGRAPH  TRANSMITTER  AND  RECEIVER,  former  thc  Second- 
ary of  which  is  divided  by  cutting  one  convolution  at  the  center  and 
connecting  the  terminals  thus  formed  to  a  condenser,  and  this  in 
turn  to  the  conductor  plugs  of  the  coherer. 

The  coherer  consists  of  two  small  parallel  ivory  discs,  adjusted  by 
means  of  micrometer  screws,  and  between  them  are  the  conductor 
plugs  made  of  soft  annealed  iron  forming  the  contacts  with  the 
powdered  metal.  There  are  four  separate  circuits  in  the  Cervera  re- 
ceiving apparatus,  each  having  its  own  source  of  current,  and  these 
fulfil  the  following  functions: — (a)  operating  the  Morse  register;  (b) 
making  and  breaking  the  coherer  and  relay  circuit,  rendering  deco^ 
hesion  more  certain;  (c)  actuating  the  tapper;  and  (d),  interrupting 
the  circuit  of  an  electromagnet  regulating  the  sensibility  of  the  coherer. 
The  receiving  circuits  are  more  complicated  than  in  any  other  system, 
but  the  apparatus  works  well  and  has  given  satisfaction  between  test- 
ing stations  at  Tarifa,  Mount  Comorro,  and  Ceuta  at  the  Castle  of 
Huelvo  across  the  Strait  of  Gibraltar,  a  distance  of  34  kilometers. 

The  Slaby-Arco  multiple-tuned  wireless-telegraph  system  is  based 
on  a  number  of  original  conclusions  bearing  on  the  laws  of  electrical 
resonance.  Dr.  Slaby  and  Count  Arco  begin  by  assuming  that  the 
height  of  the  antenna  should  be  one-fourth  the  length  of  the  emitted 
wave,  and  instead  of  connecting  the  antenna  to  the  side  of  the  spark 
gap  it  is  grounded  direct  as  shown  in  Figure  10,  A ;  a  second  conclu- 
sion is  that  the  earth  forms  a  nodal  point  for  the  current  waves,  and 
this  being  accepted  it  is  plain  that  a  second  wire  equal  in  length  to  the 
antenna  and  connected  to  it  in  the  earth  will  respond  to  the  current 
waves  and  a  wave  crest  or  its  greatest  amplitude  at  the  end  of  the  wire 
enual  to  that  at  the  end  of  the  antenna,  as  shown  by  the  dotted  lines. 
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The  second  or  auxiliary  wire  does  not  need  to  be  of  the  same  length, 
physically,  as  the  antenna,  but  must  represent  the  same  inductance, 
capacity,  and  resistance ;  the  spark  gap,  2,  of  the  induction  coil  is  con- 
nected to  one  terminal  of  the  auxiliary  wire  and  the  opposite  side 
grounded  at  3 ;  an  inductance  coil  4,  and  condenser,  5,  both  of  which 
are  adjustable,  serve  to  make  it  of  the  same  dimensions,  electrically,  as 
those  of  the  antenna.  The  large  inductance  coil,  6,  serves  to  regulate 
the  fundamental  harmonics  of  the  open-circuit  oscillator,  i.  The  reso- 
nator, B,  is  similar  to  the  oscillator,  A,  and  all  waves  not  of  predeter- 
mined length  are  dissipated  in  the  earth,  since  the  nodal  point  would 
not  be  at  the  juncture  of  the  auxiliary  wire;  in  the  receiver  this  wire 
tenninates  in  the  coherer,  the  opposite  conductor  plug  of  which  is 
earthed  :  the  coils  7  and  8  arc  inductances  for  the  purpose  of  tuning  the 


FIG.   II.      SLABY-ARCO  MULTIPLE-TUNED  WIRELESS-TELEGRAPH   APPARATUS.     STANDARD 

STATION    SET. 

system,  which  is  compounded,  embodying  both  the  open  and  closed- 
circuit  oscillators  and  resonators,  but  the  dividing  line  between  them  is 
not  very  well  defined. 

In  the  photograph.  Figure  11.  a  complete  standard  station  set  is 
shown ;  the  induction  coil  with  the  oscillator,  encased  in  a  glass  vessel 
filled  with  oil,  is  fastened  to  the  wall;  the  primary  current,  supplied 
from  I  lo-volt  circuit,  is  passed  through  a  mercury  turbine  interrupter 
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operated  by  a  small  motor,  shown  to  the  right;  a  key  and  variaU 
resistance  completes  the  transmitter.  In  practice  the  inductance  co 
(4,  Figure  lo)  consists  of  a  few  turns  of  heavy  wire  wound  on  th 
outside  of  the  condenser,  5,  made  up,  in  this  case,  of  a  number  of  Ley 
den  jars  (Figure  11)  enclosed  in  a  cylindrical  pasteboard  box.  > 
relay,  coherer,  tapper,  and  Morse  register  form  the  principal  element 
of  the  receiver,  whilst  a  bell,  arranged  in  parallel  with  the  Morse  regis 
ter,  serves  to  call  the  operator.  This  system  was  exhibited  before  th< 
German  Emperor  when  two  messages  were  received  simultaneous!] 
from  different  stations. 


FIG.   12.    DIAGRAM  OF  DE  FOREST  WIRELESS-TELEGRAPH  SYSTEM. 

A,  transmitter;   i,  alternating-current  generator;  2,  key;  3,  oil  transformer;  4,  antenna;  5, 

ground;  6,  spark  gap;  7,  8,  condensers.    B,  receiver;  1',  i",  responders;  2\  a",  choke 

coils;  3',  resistance  5,000  ohms;  4',  battery;   5',  condenser;   6\  telephone 

receiver;   7',  antenna;  8',  ground;  ST',  9",  shunt  switches. 

The  De  Forest  wireless  telegraph  is  an  American  system  designed 
by  Dr.  Lee  De  Forest  and  Prof.  Clarence  E.  Freeman,  and  contains 
several  novel  features.  The  transmitter  is  widely  different  in  its  con- 
struction from  those  employing  induction  coils  of  the  Ruhmkorff  type, 
in  that  a  no- volt  current  is  transformed  by  a  rotary  transformer  into  an 
alternating  current  at  500  volts  and  this  is  stepped-up  in  an  oil  trans- 
former to  25,000  volts ;  a  condenser  formed  by  a  number  of  Leyden 
jars  is  charged  to  their  maximum  capacity  by  this  low-frequency  high- 
potential  current,  and  the  high-frequency  high-potential  currents  are 
obtained  by  the  disruptive  discharge  of  the  jars  through  an  oscillator 
having  the  usual  air  gap.  Figure  12,  A,  shows  the  connections  of  the 
transmitter.  The  antenna  is  connected  to  one  side  of  the  oscillator  and 
the  earth  to  the  opposite  side.  A  key  for  breaking  the  primary  circuit 
under  oil  has  been  designed  especially  for  high-speed  work.  A  photo- 
graph of  the  sending  apparatus  is  shown  in  Figure  14. 

The  De  Forest  receiver  employs  a  detector  of  the  electric  waves 
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FIG.    13.         DE    FOREST    WIRELESS-TELEGRAPH    RECEIVER    WITH    TRIPLE    RESPOXDER    AND 

HEAD  TELEPHONES. 

which  responds  to  the  impressed  difference  of  potential  in  a  manner 
similar  to  an  anti-coherer,  and  diametrically  opposite  to  that  of  an 
ordinary  coherer;  that  is,  it  has  its  resistivity  increased,  but  unlike 
the  anti-coherer,  the  responder  of  De  Forest  has  an  internal  action  due 
to  electrolysis.  Unlike  the  receiver  of  Popoff-Ducretet,  the  circuit 
including^  the  head  telephones,  responder,  and  cell  of  the  De  Forest 
receiver  has  a  nominally  closed  local  circuit,  the  current  from  the  cell 
flowing  through  the  telephones  all  the  time  the  instrument  is  in  opera- 
tion.   When  the  impinging  wave  sets  up  its  complementary  oscillation. 
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the  latter  acts  upon  the  responder  and  instantly  its  resistance  is  ir 
creased,  the  local  circuit  is  broken,  and  the  diaphragm,  released  froi 
the  pull  of  the  magnets,  produces  a  sharp  click.  In  Figure  12,  B, 
will  be  observed  that  the  antenna  and  earth  are  connected  to  the  pr 
mary  of  a  small  transformer  and  the  responder,  cell,  and  telephone 
forming  the  local  circuit,  are  connected  in  series  with  the  secondary  c 


FIG.   14.      DE  FOREST    WIRELESS-TELEGRAPH    TRANSMITTER; 
Showing  rotary  transformer,  oil  transformer,  condensers,  spark  gap,  and  key. 

the  transformer.  This  system  has  been  very  successful  and  this  is,  n< 
doubt,  largely  due  to  its  simplicity  of  construction.  At  the  Jersey  Cit; 
station  on  February  22,  1902,  signals  were  received  from  the  Etruri; 
when  the  steamer  was  ninety  miles  at  sea. 

In  a  series  of  patents  issued  to  Prof.  Reginald  A.  Fessenden,  one  o 
especial  interest  includes  the  principal  features  of  his  improvements  ii 
wireless  telegraphy.  The  diagram.  Figure  15,  shows  a  combined  send 
ing  and  receiving  apparatus,  i  representing  the  antenna,  2  an  induction 
coil  generator,  3  a  spark  gap,  4  a  key  to  throw  the  antenna  in  and  ou 
of  tune,  the  generator  being  kept  continuously  in  action,  5  a  tuning 
device  or  grid  formed  of  one  or  more  movable  contacts,  shown  in  6  ii 
electrical  contact  with  each  pair  of  wires ;  these  are  immersed  in  oil. 
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FIG.   15. 


FESSENDEN    COMBINED    SENDING    AND 
RECEIVING    APPARATUS. 


The  tuning  grid  is  novel  in  its  construc- 
tion in  that  it  combines  a  variable  inductance 
and  capacity  without  resorting  to  coils,  con- 
densers, or  capacity  areas.  By  adjusting  the 
capacity  and  inductance,  a  frequency  of  oscil- 
lation may  be  obtained  which  exactly  cor- 
responds to  the  natural  period  of  the  oscil- 
lator system — which  includes  the  antenna — 
and  a  pure  sine  wave  is  the  result. 

The  resonator  of  the  receiver  includes  the 
antenna  i,  the  condenser  7,  tuning  grid  9, 
electro-magnetic-wave  detector  10,  and  the 
earth  11.  The  tuning  grid  is  similar  to  the 
one    employed     in     the    oscillator     system. 


FIG.   16.     FESSENDEN 
ELECTRIC-WAVE  DETECTOR. 
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RECEnnXC    AND    TRANSMITTIXG    APPARATUS, 
GRAPH  SYSTEM. 

That  a  high  speed  may  be  obtained  in  receiWng,  Fessenden  employs  a 
pair  of  head  telephones  12,  and  the  detector  10,  which  possesses  decided 
advantages  over  an  ordinar}*  self-restoring  coherer,  not  only  in  being 
more  rapid  in  action,  but  in  its  economical  function  whereby  all  of  the 

energ}-    of    the    received    wave    is 
utilized. 

The  electric-wave  detector,  10, 
is  shown  in  detail  in  Figure  16 ;  it  is 
composed  of  a  short  loop  of  silver 
wire,  13,  having  a  diameter  of  .002 
inch,  with  a. core  of  platinum  wire 
.00006  inch  in  diameter  and  fastened 
to  the  leading-in  wires,  14,  these, 
in  tuni,  being  sealed  in  the  glass 
bulb,  15.  The  tip  of  the  silver  loop 
is  dissolved  away  by  nitric  acid, 
leaving  the  platinum  exposed,  and  to 
decrease  the  loss  by  radiation  the 
loop  is  enclosed  in  the  silver  shell, 
16.    The  device  shown  at  17,  Fig- 

FIG.   l8.      SCHEMATIC  ARRANGEMENT  OF  •  •      i  ■•         r  «_  r 

BRAUN'S  WIRELESS-TKLECRAPH  SYSTEM.    ^^^    '5-  'S  E  holdcr  fOf  a  nUmbcr  of 

A.  receiver;  B.  tr.n«nitter.  the    wave    detCCtorS    jUSt    dcSCnbed. 
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rij^iire  17  is  a  photograph  of  the  Fesscnden  apparatus  ouiiplele,  the 
oil  break  <^f  the  key  and  nearly  all  the  receiving  apparatus  being  en- 
clnsed  beneath  the  table.  This  system  has  been  thoroughly  tested  by 
the  I'.  S.  Weather  Rureau,  of  which  Prof.  I'essenden  has  been  the 
wireless- telegraph  engineer  for  the  past  few  years. 

One  of  the  best-known,  though  recent,  systems,  is  that  designed  by 
Dr.  F.  Hraun.    The  apparatus  typities  the  accrued  knowledge  of  oscil- 


FIG.    19.     BRALN-SIEMENS  &   HALSKK  VAKIAHLK-lAl'.UITY  STAKK  GAP  FOR  OSCILLATOR 

SYSTKM. 

latii>ns.  electric  waves,  and  resonance,  combined  with  the  most  ad- 
vanced mechanical  ideas  and  the  tinest  workmanship. 

A  diagramatic  arrangement  of  the  oscillator  and  resonator  systems 
is  shown  in  Figure  18,  A  1*.  i  represents  the  secondary  winding  of  an 
induction  coil,  2  the  spark  gap,  3,  3'  con<lensers,  and  4  the  primary  of  a 
high-tension  transformer,  the  whole  forming  a  ckx^^ed  circuit  in  which 
very  persistent  oscillations  are  produced :  5  is  the  secondary  of  the 
transformer,  whose  temiinals  are  connected  with  two  conductors  6,  6', 
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both  of  which  are  one- 
fourth  the  length  of  the 
emitted  wave,  and  form- 
ing an  open-circuit  oscil- 
lator system  emitting 
powerful  oscillations. 

The  receiver,  B,  con- 
sists of  two  vertical 
wires,  7,  /,  one  of  which 
is  the  antenna,  both  one- 
quarter  the  length  of  the 
received  wave,  and  form- 
ing a  closed-circuit  reso- 
nator through  the  con- 
densers, 8,  8',  and 
the  primary  winding  of  the  transformer,  9 ;  two  auxiliary  wires,  10,  10', 
having  the  same  length  as  7,  7',  are  connected  to  the  terminals  of  the 
secondary  of  the  transformer,  1 1 ;  in  one  of  the  wires  a  coherer,  12,  is 
included  and  from  this  local  circuit  is  derived.  This  is  the  only  practi- 
cal system  in  which  the  earth  is  eliminated  as  a  factor  for  tuning, 
capacity  areas  in  the  form  of  concentric  cylinders  being  employed 
instead,  and  these  make  syntonic  wireless  telegraphy  a  practical  fact 
instead  of  a  theoretical  fancy. 

When  in  action  the  apparatus  performs  the  following  functions ;  the 


FIG.  20. 


BRAUN    HIGH-TENSION    TRANSFORMER    FOR 
HIGH-FREQUENCY    OSCILLATIONS. 


FIG.    21.      THE   FIGURE  ON   THE   LEFT    (a)    SHOWS   THE   BRAUN    KEY    FOR    BREAKING 

HEAVY  CURRENT.      THAT  ON   THE  RIGHT    (b)    GIVES  THE  UNDERNEATH 

VIEW  OF  THE  KEY,  SHOWING  THE  MAGNETIC  BLOW-OUT. 
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secondary  of  the  induction  coil  charges  the  closed  oscillator  circuit  after 
each  disruptive  discharge  takes  place,  and  the  persistent  oscillations 
thus  set  up  are  transformed  into  any  frequency  desired  in  the  open- 
circuit  oscillator,  from  which  the  waves  are  emitted  very  freely;  the 
waves  impinging  on  the  closed-circuit  resonator  produce  counter-oscil- 
lations of  fundamental  frequency,  and  these  are  transformed  into  the 
open-circuit,  where  their  amplitude  becomes  greatest,  and  produce  the 
difference  of  potential  necessary  to  act  on  the  coherer. 

The  accompanying  photographs  of  the  Braun  system  illustrate  the 
apparatus  for  producing  these  effects.     Referring  to  the  diagram  the 


FIG.   22.        CAPACITY    AREAS,    IJRAUX-SIEMENS    &     HALSKE    SYSTEM. 
One  arm  of  the  oscillator  and  resonator  is  connected  with  these,  instead  of  being  grounded  in 

the   usual   way. 

condensers  3  3'  are  arranged  on  a  stand  (Figure  19)  and  consist  of  a 
series  of  miniature  Leyden  jars;  by  this  arrangement  an  adjustable 
capacity  is  produced ;  the  spark  gap,  2,  is  formed  betwe.qn  two  metal 
balls  immersed  in  oil  contained  in  the  glass  cylinder  attached  to  the 
front  of  the  condensers. 

In  Figure  21,  a,  b,  are  two  views  of  the  Morse  key  designed  for 
breaking  heavy  currents,  the  spark  of  the  break  due  to  heavy  currents 
being  eliminated  by  the  magnetic  blowout  shown  in  b.  The  high- 
tension  transformer  appears  in  Figure  20;  this  gives  clearly  the  con- 
struction of  this  simple  but  highly  ingenious  piece  of  apparatus  for 
stepping-up  oscillatory  currents  as  depicted  diagramatically  at  4,  5, 
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FIG.  23.       BRAUX-SIEMKNS   &    HALSKE   WIRELESS-TF-LEGRArn    EOUIPMENT.      STANDARD 

STATION    APPARATUS. 

Figure  17.    The  jar  of  the  transformer  contaiiiv*^  oil  when  the  coil  is  in 
action. 

The  capacities  employed  to  take  the  place  of  the  earth  depicted  in 
Figure  22  are  made  of  cc^pper  or  zinc,  usually  of  two  parts,  sliding 
within  each  other,  thus  offering  a  variable  capacity.     The  complete 
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FIG.    24.      THE   BKAIN    FIKLD   KKlEIVER. 


FIG.  25.      BRALN-SIEMEXS  &   HALSKE  it»LARIZEI»  RELAY  ELELTRO-MECII  ANTi  AI.  TAr;»F.R 

AXU  COHERER. 
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FIG.  26.     THE  BRAUN  COHERER  AND  ITS  COMPONENT  PARTS. 

sending  and  receiving  system  for  a  standard  station  is  shown  set  u 
for  testing  prior  to  shipment  in  Figure  23,  and  the  connections  are  s 
clearly  defined  they  may  be  followed  almost  as  easily  as  in  a  diagran 
The  induction  coil  with  its  accompanying  electrolytic  interrupter — o 
the  floor — is  operated  by  1 10- volt  current  leading  in  to  the  switchboan 
The  secondary  is  connected  directly  to  the  spark  gap.  The  large  switc 
is  for  the  purpose  of  cutting  in  and  out  the  antenna  from  the  tranj 
mitter  and  receiver.  The  small  transformer  for  the  receiver,  the  rela^ 
mechanical  tapper,  coherer,  and  Morse  register  complete  the  equij 
ment.  Braun's  system  has  met  with  flattering  success  between  He 
goland  in  the  German  Ocean  and  Cuxhaven,  a  distance  of  36  miles. 

This  represents  the  state  of  the  art  and  the  practice  of  signallin 
through  space  without  wires  to  the  present  time.  In  conclusion,  it  : 
interesting  to  note  that  the  letter  **S"  was  sent  and  received  across  tl 
Atlantic  Ocean  wirelessly,  and  that  messages  have  been  transmitte 
and  recorded  between  two  stations,  which  could  not  be  received,  intei 
cepted  or  annihilated  by  a  third  station ;  at  present  the  difficulties  in  i\ 
commercial  use  of  such  long-distance  transmission  and  synton 
systems  are  many;  but  it  portrays  with  vividness  the  ultimate  scoj 
wireless  telegraphy  will  have  in  the  transmission  of  the  world's  intell 
gence  in  the  very  near  future. 
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THE  ENGINEER  IN  THE  MORO  CAMPAIGN. 

By  an  Enlisted  Man  in  the  Lake  Lanoa  Expedition. 

We  have  often  urged  that  the  engineer  is  the  one  most  vitally  interested  in  the  results  of 
the  opening  oi  new  countries.  The  following  short  sketch  from  a  participant  in  the  current 
More  campaign  illustrates  the  fact  that  the  engineer  is  also  a  most  active  participant  in  the 
acts  of  opening. — The  Editors. 

ACCOUNTS  of  experiences  of  the  engineering  corps  in  modern 
campaigning  have  been  written  and  re-written  relative  to  the 
South  African  war,  the  Spanish-American  war,  and  the  war 
with  the  FiHpino.  But  the  trials,  the  achievements,  and  the  general 
accountings  of  the  engineers  in  this  Moro  war  appear  to  me  to  be 
quite  different  from  any  other  experiences.  I  served  with  the  engi- 
neers in  Cuba  and  with  the  engineers  in  Luzon,  but  never  encountered 
tribulations  such  as  these  in  this  Moro  campaign.  The  engineering 
corps  of  the  army  is,  of  course,  one  of  the  important  branches  so  far 
as  the  progress  of  a  column  of  troops  in  this  kind  of  a  country  is  con- 
cerned. 

Since  the  beginning  of  operations  in  these  southern  islands,  the 
United  States  have  attempted  to  open  up  the  rich  island  of  Mindanao, 
knowing  well  the  value  of  the  timber  lands,  the  products  of  rubber 
trees,  and  the  mineral  resources  existing  in  the  undeveloped  interior. 
Detachments  of  soldiers  were  sent  out  toward  what  is  known  as  the 
lake  country,  where  for  generations  the  Moro  tribes  have  been  invin- 
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cible.  Spanish  troops  were  never  able  to  penetrate  into  the  lake  sec- 
tions and  remain.  They  were  always  driven  back  with  heavy  losses 
by  the  unruly  tribes  of  Moro  fanatics,  whose  solemn  oath  is  to  kill  all 
intruders,  believing  that  if  they  lose  their  lives  in  the  attempt,  their 
souls  will  find  peace  in  the  Moro  heaven.  Detachments  of  American  sol- 


THE  CORPS  MAN  USUALLY  HAS  HALF-A-DOZEN  NATIVES  TO  DO  THE  LABORIOUS  WCMIK. 

diers  were  often  fired  into  when  they  were  peacefully  surveying  the 
trails  and  locating  positions  for  stockades  or  bridge  work.  On  one 
occasion  a  cavalry  detachment  was  attacked,  one  soldier  killed  and 
seventeen  horses  captured  by  the  yelling,  fighting  natives.  Numerous 
sentries  g^iarding  government  properties  were  also  shot  or  cut  down 
in  the  darkness.  Therefore  about  April  15  of  this  year  it  was  decided 
to  delay  no  longer,  but  to  enter  the  lake  regions  with  a  strong  force  and 
open  the  country.    The  engineers  headed  the  column. 

I  can  give  you  some  idea  of  the  engineering  work  in  the  Mindanao 
expedition  by  describing  the  progress  of  the  column  to  the  lakes  from 
Malabang.  We  had  artillery  on  pack  mules,  and  several  pack  trains 
to  carry  rations  and  supplies  for  the  troops.  We  had  to  go  ahead  of 
these  trains  and  cut  away  the  passages.  The  old  trails  of  the  natives 
were  very  narrow,  and  had  been  washed  out  to  considerable  depth, 
so  that  if  riding  in  the  saddle  one  had  oftentimes  either  to  dismount, 
or  to  throw  his  feet  over  the  horse's  neck,  to  clear  the  passage.  Mud 
was  very  deep  every^vhere.  It  was  climb,  push,  and  hard  work  for  man 
and  beast.  The  pack  mules  often  caught  their  packs  and  had  to  be 
unloaded  and  re-packed.    The  engineering  department  went  to  work 
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with  a  will,  and  with  the  help  of  several  hundred  friendly  natives  em- 
ployed at  fifty  cents  per  day,  and  four  or  five  hundred  soldiers  de- 
tailed to  fell  wood  for  corduroying  the  trails,  the  trails  were  put  into 
such  condition  that  it  was  possible  to  reach  the  lakes.  It  was  about  the 
latter  part  of  April  that  we  arrived  at  the  lakes. 

But  the  engineer  in  the  campaign  of  this  sort  has  something  more 
to  do  than  to  build  trails  or  erect  bridges  of  lumber  cut  by  the  natives 
(and  without  nails  or  metal  work  of  any  kind  available).  He  can 
turn  his  hand  to  putting  the  tentage  and  general  camp  into  shape  for 
the  troops ;  he  can  secure  gangs  of  hired  natives  and  details  of  soldiers 
with  which  he  soon  ditches  the  camp  for  drainage,  locates  the  watef 
supply,  and  arranges  for  the  putting  in  of  a  line  of  bamboo  pipes  to 
carry  water  to  various  points  in  the  camps;  he  erects  the  hospital 
of  bamboo  and  nipa,  cuts  a  repository  in  the  ground  to  bury  the 
dynamite,  puts  up  the  commissary  and  quartermaster's  shacks  for 
temporary  storage  of  supplies,  and  by  the  time  the  camp  is  ready  to 
move  on  to  the  next  position,  he  has  the  trails  opened  up  some  miles 
in  advance.    In  fact,  it  is  steady  work  for  the  engineers  through  it  all. 


ARMED   NATIVES   OF  THE  AUXILIARY    FORCES. 

Our  engineer  officers  customarily  went  in  advance  of  the  head  of 
the  column  daily,  to  make  inspection  for  water,  good  camping  po- 
sitions, easy  trails,  and  the  like,  often  going  with  but  small  guard, 
thereby  taking  their  lives  into  their  hands  almost  daily.    The  ground 
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is  full  of  pitfalls  about  the  lakes,  and  many  a  horse  and  man  has  fallen 
into  these  places.  The  camping  ground  must  not  only  be  near  water, 
but  it  must  have  natural  protection.  Usually  we  look  for  an  elevated 
position,  controlling  the  country  about,  and  then  endeavor  to  find 
water  near  it. 

This  is  an  odd  country,  and  many  of  the  fixed  rules  of  engineering 
in  the  field  have  to  be  altered.  In  this  region  the  head  man  is  the 
sultan,  who  govern  a  district.  Under  him  are  dozens  of  dattos,  and 
each  datto  rules  from  fifty  to  several  hundred  people.  Each  datto  has 
his  fort  or  fortified  stockade,  made  in  strength  according  to  his  powei 
and  importance.  The  sultan's  fort  is  always  the  largest  and  best 
equipped.  In  our  advance  during  the  months  of  April  and  part  of 
May  of  this  year,  the  column  encountered  very  many  of  these  forts, 
made  of  bamboo,  stone,  earth,  and  other  crude  material,  but  exceed- 
ingly strong.  In  a  few  cases  these  forts  were  either  deserted  or  flew 
the  white  flag  and  were  not  molested.  All  the  others  flew  the  red  flag 
of  war  and  death,  and  opened  fire  on  us.  In  most  instances  these  forts 
were  easily  conquered,  and  after  the  Moros  were  driven  off,  the  en- 
gineering corps  would  blow  up  the  fort,  or  one  end  of  it,  with  dyna- 
mite, making  a  grand  exhibition  of  loose  earth,  stone,  and  wood  in  the 
air.  Pandapatan  was  our  worst  fort.  We  attacked  May  2,  and  before 
the  fight  ended  one  officer  and  eight  enlisted  men  on  our  side  were  shot 
and  killed  and  four  officers  and  about  fifty  enlisted  men  wounded.  We 
could  not  get  into  this  fort.  We  planned  to  blow  up  one  end  of  the  fort 
during  that  terrible  night,  when  we  lay  in  the  tall  wet  grass  in  rifle 
pits  about  thirty  yards  from  the  fort,  and  the  natives  firing  into  us 
all  the  time.  We  also  made  scaling  ladders  of  bamboo.  We  were 
short  of  dynamite,  but  during  the  next  day  more  came  up.  However, 
the  natives  surrendered  on  the  morning  of  May  3  and  the  fight  ended. 

The  engineering  corps  in  the  Moro  campaign  roughs  it  with  the 
others  and  there  is  no  "kicking."  We  carry  what  we  can  on  our  sad- 
dles and  let  it  go  at  that.  This  means  only  a  shelter  half  for  tentage, 
and  straight  rations  of  food.  We  get  wet  in  the  morning  and  wet  at 
nighty  and  for  thirty  days  anci  thirty  nights  I  have  been  wet  constantly, 
yet  not  a  cold,  or  illness  of  any  sort,  for  the  climate  is  mild  and  even 
and  one  can  drop  down  and  sleep  in  wet  clothes  in  safety. 

Although  engineers,  we  must  soldier.  We  must  be  armed  and 
when  attacks  come  use  our  weapons.  Engineers  are  not  supposed  to  be 
aggressive.  They  are  supposed  to  keep  on  with  their  work  until  mo- 
lested, and  then  it  is  time  to  make  fight. 


Digitized  by  Google* 


Editorial  Comment 


remost  matter  in  industrial  as 
opular  interest  is  *'  the  settle- 
he  coal  strike  " — a  settlement. 
ay,  which  is  of  the  strike  only, 
of  a  sinjj^le  one  of  the  difTer- 
ich  led  up  to  it.  It  has  taken 
:hs  of  loss  to  the  <.»perators  and 
nd  outrageous  inccmvenience 
mse  to  the  public,  merely  to 
,e  opposinjj:  sides  to  adopt  the 
tiich  was  the  only  sane  one  at 
It.  It  has  taken  the  loss  of 
I  money,  and  blood,  and  life — 
fice  of  industry — the  wasteful 
of  productive  thouj^ht  and 
the  unprecedented  interven- 
:he  head  of  the  Nation — and 
le  rousinj^  to  the  danger  point 
»atient  public  opinion — merely 

*  these  n^ighty  managers  of 
i  capital  and  organized  labor 
»ulky  adoption  of  measures 
:n  whose  self-magnificaticm  has 
ed  them  to  reason  would  have 
It  the  outset. 

*  *  * 
>ints  of  contest  it  is  neither 
nor  timely  to  discuss.  The 
ers  of  a  very  able  and  con- 
>  commission,  exerted  through 
riod  of  time,  will  be  none  too 

•  the  solution  of  the  primary 
s  between  the  men  and  their 
s.  And  the  very  fact  that 
cnown  to  and  again  and  again 
r  the  principals  in  the  fight 
B  more  inexcusable  the  reck- 
Tnination  of  each  side  to  im- 
3wn  solution  by  force,  at  the 
lot  only  of  the  other  side  but 
itintry   at  large.     When  dogs 


fight  in  the  distant  field  they  may  per- 
haps be  allowed  to  fight  to  a  finish,  and 
let  their  own  woimds  be  their  own  pun- 
ishment ;  but  when  they  fight  in  the 
highway,  hold  up  traffic,  and  make  life 
hideous  for  the  public,  they  need  a 
sharp  reminder  that  they  are  a  nuisance 
— in  this  case  the  ammonia  of  public  in- 
dignation in  their  nostrils  or  the  hot 
iron  of  their  owners'  punishment  to 
their  backs. 

Public  ownership  and  operation  of 
the  mines  is  a  dream,  which  would  be- 
come a  nightmare.  Legislation  may  do 
something,  but  mc)re  negatively  than 
positively — that  is.  more  by  withdraw- 
ing privileges  and  protecticms  which 
enable  abuses  of  pc^sition  than  by  at- 
tempting a  coerciem  which  can  be 
evaded  by  craft  or  hoodwinked  by 
wealth  or  political  influence.  Compul- 
sory arbitration  is  a  beautiful  hypothe- 
sis but  a  practical  failure,  as  New  Zeal- 
and bears  witness.  Organization  can- 
not be  prohibited  without  a  sacrifice  of 
individual  freedom  which  would  entail 
worse  evils  than  it  could  prevent.  The 
remedy  must  come  from  widespread 
individual  enlightenment  and  the  ex- 
ercise of  the  enlightened  individual 
power — by  enlightened  common-sense. 
Unless  this  be  exercised,  legislation 
would  be  a  dead  letter  and  arbitration 
powerless  for  good.  That  reason  has 
made  sure  gain,  the  past  struggle,  de- 
plorable as  it  has  been,  affords  some 
evidence.  Progress  is  slow,  and  it 
needs  the  comparison  of  observations 
made  at  long  intervals  to  make  sure 
that  it  is  really  advancing.  But  one^ 
has  only  to  compare  f^li%ed Anthracite '^^ 
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strike  with  the  railroad  strikes  in  Pitts- 
burgh in  1877,  the  Homestead  strike  of 
1893,  or  the  Chicago  strike  of  1894,  to 
find  progress,  in  which  it  must  be  said 
that  labor,  with  all  its  remaining  iniqui- 
ties, shows  greater  improvement  than 
capital. 

♦  3|C  « 

When  this  wise  common-sense  is 
exercised,  organization  will  be  not 
a  menace,  but  the  all-efficient  safe- 
guard; for  presidents,  managers,  and 
labor  leaders  will  be  controlled  by  the 
voice  and  the  votes  of  the  element 
they  dare  not  neglect  to  heed — their 
own  stockholders  and  constituents. 

Economy  will  prevail  in  the  end; 
the  rank  and  file,  both  of  workers  and 
stockholders,  will  ultimately  see  that 
war  is  the  one  condition  by  which  they 
are  sure  to  lose.  The  class  of  leaders 
who  bring  on  strikes  or  of  managers 
who  cause  lockouts  will  be  as  finally 
discredited  and  retired  as  the  class  of 
rulers  who  plunge  into  wars.  To  doubt 
it  is  to  deny  the  plain  history  not  only 
of  industry  but  of  all  civilization. 


In  nearly  every  labor  dispute  the 
principal  question  at  issue  has  been  the 
value  which  the  employee  should  re- 
ceive for  his  time.  There  is,  however, 
another  side  of  the  question,  one  which 
does  not  receive  the  same  consideration, 
especially  from  the  labor  organizations, 
namely,  the  value  which  the  employer 
should  receive  for  his  money.  In  every 
other  kind  of  a  business  transaction  both 
sides  receive  equal  consideration,  and 
as  a  rule  the  two  equivalents  are  con- 
sidered in  the  same  kind,  one  commod- 
ity or  article  of  merchandise  being  ex- 
changed for  another,  or  for  its  exchange 
value  in  circulating  medium. 

In  the  case  of  the   employment  of 

labor,  however,  it  is  not  uncommon  to 

find  two  articles  of  an  entirely  different 

i  being  exchanged,  so  that  it  is 

vonder  that  difficulties  about  the 


exchange  equivalent 
money  is  exchanged  for  til 
turn  which  the  man  who  _ 
money  gets  depends  entirely^ij 
use  which  is  made  of  thev 
matter  which  is  often  ent& 
sight  of  in  the  discussion.  In 
spect  the  workman  has  placed 
in  an  equivocal  position,  oiM 
for  his  own  good,  he  might  we! 
to  abandon.  So  soon  as  he  hi 
nite,  concrete  thing  to  sell,  anc 
indefinite  time  in  which  mori 
may  be  produced,  just  so  soon 
place  himself  in  the  position 
other  business  man,  and  be 
make  a  bargain  dependent 
upon  the  value  of  the  goods  h 
sell.  This  position  is  one  wh: 
he  and  his  employer  should  ma 
to  welcome,  since  it  removes 
damental  cause  of  differei 
opinion. 


The  complete  establishment 
nite  relations  in  labor  matters 
the  abandonment  of  the  one  ii 
element  in  the  whole  subject,  t' 
time  as  a  measure  of  value.  ' 
party  should  consider  the  time  i 
in  the  production  of  an  article 
than  the  other;  it  is  the  artic 
which  is  the  thing.  All  l 
about  piece  work  would  disa 
the  employer  paid  no  attentioi 
amount  which  the  man  was 
per  day,  and  thought  only  of  ^ 
paid  for  the  piece.  In  like  mai 
workman  should  be  at  liberty  t< 
necessary  time  in  the  productic 
given  article,  and  make  his  ch 
it  by  the  market  value.  The  o 
tion  of  the  work  in  which  t. 
element  should  enter  is  that  vi 
eludes  those  things  which  n 
measured  by  time,  such  as  i 
non-productive  expense,  ,and 
establishment  maintenance.  T 
matters  which    the    employer 
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compute  independently  of  the  produc- 
th-e  labor,  and  distribute  in  his  costs 
upon  the  basis  of  the  time  output  of 
the  establishment. 

When  the  employee  is  looked  upon 
in  the  same  light  as  any  other  mer- 
chant, and  the  employer  as  any  other 
customer,  then,  and  not  until  then,  can 
rational  business  methods  be  expected 
to  prevail  in  the  most  important  de- 
partment of  the  world's  work. 


T»F  general  interest  in  technical 
education,  as  inJicatcd  in  leading  arti- 
cles and  reviews  in  this  and  other 
issues  of  this  Magazine,  is  also  evident 
in  the  growth  and  extension  of  institu- 
tions devoted  to  instruction  by  corre- 
sp«  »ndcnce.  So  extensively  have  these 
institutions  grown  that  there  is  no 
ci«»u!>t  i)f  their  widespread  influence 
upon  the  general  methods  of  technical 
instruction  elsewhere,  as  well  as  upon 
the  whole  problem  of  education  for 
modern  conditions  of  life.  In  this  re- 
sp>ect  these  instituticms  demand  con- 
federation in  connection  with  such  pa- 
pers as  that  contributed  by  Sir  Philip 
Magnus  to  this  issue  of  the  Magazine, 
or  with  those  of  Professor  Dewar,  Pro- 
tcsstir  Perr>'.  and  Herr  von  Oechel- 
hauser,  reviewed  in  the  following  pages. 

Apart  from  the  correspondence  fea- 
ture which  characterizes  these  schools, 
it  must  be  remembered  that  their  work 
is  among  a  special  c  hen  tile:  but  it  is 
altogether  possible  that  some  of  their 
methods  at  least  may  influence  mate- 
rially the  instruction  of  students  who 
are  able  to  give  their  entire  time  to 
eduL-ational  matters.  The  transfer  of 
the  management  of  one  of  the  large 
schools  of  correspondence  to  the  Ar- 
mour Institute,  at  Chicago,  is  an  indi- 
cation of  the  union  of  interests  which 
has  become  apparent  in  this  connec- 
tinn,  and  this  fact  especially  may  have 
an  important  bearing  upon  the  whole 
qnestim  of  technical  training. 


A  characteristic  feature  of  the  cor- 
respondence schools  is  the  system  of 
text  books  prepared  for  the  use  of  the 
students,  and  forming  integral  portions 
of  the  courses.  These  books,  excel- 
lently printed,  illustrated  from  modem 
sources,  and  well  bound,  contrast  re- 
markably with  the  ordinary  text  books 
used  in  the  schools.  Instead  of  being 
formal,  dry,  and  repellant,  they  show 
the  student  that  he  is  **into  things" 
from  the  very  start.  He  sees  illustra- 
tions of  engines,  dynamos,  machines 
of  all  sorts,  which  really  resemble 
those  he  sees  about  him,  and  finds 
that  the  text  actually  tells  him  some- 
thing more  than  mere  generalities 
about  them.  Instead  of  the  collection 
of  cuts  which  look  as  if  they  had  been 
taken  from  the  objects  in  a  mechanical 
mu.scum,  he  realizes  that  these  are  the 
subjects  which  he  must  understand, 
and  that  the  rules,  formulas,  tables, 
and  text  really  tell  him  how  such  things 
are  designed  and  made,  and  fit  him  to 
do  it  himself. 


Another  most  important  feature 
about  the  correspondence  school  is 
found  in  the  fact  that  the  pupils  really 
want  to  learn.  Surprising  as  this  fact 
may  be,  it  is  undoubtedly  true  that  one 
of  the  differences  between  modem 
technical  education  and  the  old-time 
scholastic  method — one  which  of  itself 
is  enough  to  win  commendation  for  the 
new  system — is  that  the  student  no 
longer  has  to  be  driven,  pushed, 
crammed,  or  punished;  he  is  eager  to 
learn.  That  this  has  not  always  been 
the  case  is  perhaps  the  strongest  in- 
dictment which  could  be  drawn  up 
against  the  earlier  methods. 

There  are  features  about  the  corre- 
spondence schools,  however,  which 
must  be  considered  in  comparing  them 
with  other  educational  institutions,  lu 
the  first  place  they  ate  disWtveW^ 
money-making  institutions.  WieiT  "pmne 
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object  being  the  return  of  profit  to  the 
proprietors,  and  the  methods  employed 
for  teaching  are  the  outcome  of  good 
business  sense,  just  such  as  might  be 
employed  in  the  preparation  and  sale 
of  any  other  commodity.  This  is  evi- 
dent in  the  manner  in  which  pupils  are 
sought  by  canvassers,  the  cotmtry  be- 
ing divided  up  into  districts  and  sub- 
districts,  and  worked  as  assiduously  as 
is  the  case  with  any  life-insurance  com- 
pany or  any  subscription  book  scheme. 
There  is  no  real  objection  to  this,  if  it 
be  understood  from  the  start,  since  the 
rule  of  caveat  emptor  may  then  be  ap- 
plied in  the  keenest  business  sense; 
but  the  fact  takes  the  correspondence 
school  entirely  out  of  the  category  of 
the  great  educational  institutions,  which 
openly  give  the  student  a  great  deal 
more  than  he  pays  for,  and  look  to  en- 
dowments, State  aid,  and  other  outside 
resources  to  make  up  the  deficiency. 

Another  great  defect  in  the  corre- 
spondence school  is  the  fact  that  the 
personal  influence  of  the  teacher  is  ab- 
sent. In  many  instances  the  privilege 
of  contact  with  a  true,  enthusiastic 
educator  is  worth  far  more  than  all  the 
verbal  or  written  instruction  that 
money  can  buy.  The  well-known  fact 
that  correspondence  papers  on  techni- 


cal subjects  are  frequently  ex 
and  corrected  by  mere  clerks,  < 
by  girls,  working  with  a  key, , 
cient  to  emphasize  the  magnti 
this  difference. 

There  are  undoubtedly  two  i 
the  question,  and  so  there  is  re 
both  kinds  of  institutions.  The 
spondence  school  will  serve  ^ 
young  man  who  cannot  go  to  t 
school,  since  it  brings  a  good  fc 
him,  and  the  fact  that  somel 
making  some  money  out  of  it  i 
ondary  consideration  in  such 
At  the  same  time  the  influenc 
the  regular  technical  school  t 
most  beneficial,  in  so  far  as  the 
sity  for  constant  touch  with  the 
world  in  its  latest  and  most  p: 
developments  is  impressed.  The 
and  scope  of  the  correspondence 
may  be  likened  to  that  of  th 
matic  machine  which  enables 
who  can  pump  the  bellows  t 
upon  the  piano.  The  great  uni 
can  be  compared  to  the  virtu 
incomparably  greater  power  so 
individualization,  refinement  of 
sion,  and  finished  technique  a 
cemed,  but  correspondingly  lin 
what,  for  convenience,  we  migl 
••  volume  of  performance." 
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PROBLEMS  OF  TECHNICAL  EDUCATION. 

1HE   DEFEATS   OF   EXISTING    METHODS   AND  THEIR    FAILURE   TO    MEET    PRESENT   AND 

FUTURE  REQUIREMENTS. 

Xo table  Addresses  in  England  and  Gennany. 


rE  meetings  of  the  British  Association 
for  the  Advancement  of  Science  are 
always  of  interest  and  importance  to 
the  engineer  and  technical  man,  not  only  in 
the  proceedings  of  the  sections  especially 
devoted  to  engineering  science,  but  also  in 
a  broader  and  more  general  way.  The  in- 
timate connection  of  engineering  with  all 
departments  of  applied  science,  and  the 
great  extent  to  which  engineering  ques- 
tions are  becoming  matters  of  everyday  life 
to  all  people  also  render  the  proceedings  of 
the  Association  of  growing  popular  inter- 
est 

A  notable  evidence  of  the  broadening  of 
the  scope  of  engineering  science  is  seen  in 
the  extent  to  which  it  is  including  matters 
formerly  considered  to  be  outside  its  chosen 
sphere,  and  among  these  latter  day  ques- 
tions is  the  fundamental  one  of  education. 

Mediaeval  traditions  die  hard,  but  when 
they  do  die  they  become  very  dead  indeed. 
Hence  it  follows  that  the  efforts  to  wrest 
the  control  and  direction  of  education  from 
the  hands  of  the  successors  of  the  school- 
men of  the  middle  ages  and  transfer  it  to  the 
guidance  of  the  men  who  are  really  doing 
the  work  of  the  world,  demand  encourage- 
ment and  publicity,  especially  when  those 
c£Forts  are  made  with  such  power  and  skill 
as  has  been  exhibited  in  England  by  Perry, 
Dewar,  and  others,  and  on  the  Continent  by 
Von  Oechelhauser,  Bach,  and  their  asso- 
ciates. 

Profeaaor  Dewar,  m  his  presidential  ad- 
dress, called  attention  to  the  fact  that  the 
prodnctkm   of  the   so-called   ''exceptional" 


man  is  not  an  expensive  process,  so  far  as 
money  cost  goes.  The  total  co^t  of  the 
Royal  Institution  for  salaries  and  scientific 
research  during  the  hundred  years  of  its 
existence  has  been  about  i  100,000. 

During  that  time  it  has  made  possible  tlie 
investigations  of  Young,  Davy,  Faraday, 
and  Tyndall,  to  which  we  may  add  those  of 
Professor  Dewar  himself,  besides  others 
whose  labours  appear  less  only  by  com- 
parison. The  Royal  Institution  has  not  edu- 
cated these  men,  in  the  ordinary  and  ancient 
acceptation  of  the  term,  but  in  the  modera 
and  broader  meaning  of  the  term,  it  has  beea 
an  educational  institution  of  the  highest  dr- 
der,  one  which  has  enabled  these  men  to 
develope  the  capacities  which  were  in  theni 
for  the  advancement  of  knowledge  both  for 
themselves  and  for  the  entire  world. 

Professor  Perry,  in  his  brilliant  address 
before  the  engineering  section  of  the  British 
Association,  handles  the  question  without 
gloves.  The  absurd  idea  that  mental  dis- 
cipline is  best  gained  by  putting  artiftciil 
difficulties  in  the  way  of  the  student,  he 
brushes  aside  with  a  few  vigorous  words, 
showing  not  only  the  abundance  of  oppor- 
tunity for  mental  discipline  in  the  natur^ 
problems  which  each  student  must  meet  and 
solve  for  himself,  but  also. emphasising  the 
fact  that  it  is  scientific  habits  of  thought 
and  action  which  it  is  necessary  to  pro- 
duce, and  not  a  mere  knowledge  s^  fads 
which  may  or  may  not  be  of  future  va^hm, 
and  which  in  any  case  may  readily  be  fotmd 
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cation  for  the  boy  who  is  to  study  scien- 
tific subjects  thereafter,  may  best  be  given 
in  Professor  Perry's  own  words: 

*'What  we  waat  to  see  is  that  a  boy  of 
fifteen  shall  be  fond  of  reading,  shall  be 
able  to  compute,  and  shall  have  some  knowl- 
edge of  natural  science;  or,  to  put  it  in  an- 
other way,  that  he  shall  have  had  mental 
training  in  the  study  of  his  own  language, 
in  tha  experimental  study  of  mathe- 
matics, and  in  the  methods  of  the  students 
of  natural  science.  Such  a  boy  is  fit  to  be- 
gin any  ordinary  profession,  and  whether  he 
is  to  enter  the  church,  or  take  up  medicine 
or  surgery,  or  become  a  soldier,  every  boy 
ought  to  have  this  kind  of  a  training." 

The  most  interesting  thing  about  the 
whole  question  is  that  there  is  in  progress 
a  general  awakening  to  the  fact  that  men 
are  living  in  a  new  world,  a  world  which  is 
as  certain  to  make  new  methods  and  stand- 
ards for  itself  as  did  the  ancient  and  the 
mediaeval  worlds,  ^he  men  who  are  doing 
things,  the  men  wh6  are  controlling  things, 
who  are  mastering  the  lives  of  nations  and 
dictating  to  their  governments,  these  are 
the  men  by  whom  the  methods  of  education 
are  to  be  directed.  Education,  both  gen- 
eral and  technical,  can  no  longer  be  held  in 
the  grasp  of  the  dead  hand ;  indeed  the  stiff- 
ened fingers  are  already  well  loosened,  and 
life  and  vigor  is  being  infused  on  all  sides. 

The  situation  in  Germany  is  also  inter- 
esting as  regards  educational  matters.  In 
England  Germany  is  constantly  quoted  as 
a  land  in  which  technical  education  is  main- 
tained at  a  high  and  modem  level.  The 
presidential  address  of  Herr  von  Oechel- 
haiiser  befpre  the  Verein  deutscher  Inge- 
nienre,  however,  shows  that  there  is  room 
for    much    discussion.      Commenting    upon 


the  new  responsibilities  which  f 
on  the  technical  educational  inti 
of  Germany  with  the  authority  t 
degrees  in  engineering,  bestowed 
Emperor  last  year,  he  calls  a 
to  the  necessity  for  the  imim 
living  thought  and  action  into  eng 
education.  Specialisation  must  not 
mitted  to  stifle  a  broad  grasp  of  t 
duct  of  life  and  the  control  of  n 
things.  Professor  Bach  has* well 
that  there  are  two  distinct  kinds  of 
required  for  the  production  of  iff 
wealth,  the  dead  and  the  living.  1 
dent  may  be  well  instructed  in  tki 
using  the  dead  materials  of  which  e; 
ing  products  are  composed,  but  tii 
knows  how  to  use  the  living  mate; 
men  by  whom  the  work  is  to  be  4 
training  is  most  incomplete. 

All  this  but  emphasises  the  fact  tfe 
nical  education  can  no  longer  be  coi 
as  a  thing  apart  from  education 
broader  sense,  it  is  to  become  t1 
trolling  element  in  educational  wor 
lands.  The  engineer  is  no  longer 
mechanic,  a  kind  of  specialised  tra 
He  has  become  the  exploiter  of  th 
in  the  highest  sense,  at  the  same  tii 
structor,  economist,  financier,  stac 
and  the  education  which  is  to  fit  i 
such  functions  must  be  the  broad 
best  the  brain  and  experience  of  t 
devise.  Mere  precedents  will  not  do 
a  task.  To  know  "what  has  been  d< 
who  did  it"  is  all  right,  but  often 
as  a  means  of  knowing  what  to  avoi 
future ;  while  to  know  "what  to  do,  s 
to  do  It"  must  be  the  basis  of  all  e< 
in  the  future,  not  only  technical  fc 
eral,  in  the  broadest  sense  of  the  U 


ELECTRIC  LIGHTING  FOR  RAILWAY  TRAINS. 

STEAM-TURBINE   DRIVING  FOR  LIGHTING  DYNAMOS  ON  EXPRESS  TRAINS  OF  THE 
PRUSSIAN    STATE  RAILWAYS. 

Oberbaurath  Wichert — Verein  Deutscher  Maschinen  Ingenieure. 

or  less  number  of  storage  battery  a 
the  ability  to  dispense  with  these 
tainly  to  be  welcomed. 

At  the  same  time  the  dependent 
mechanism  attached  to  the  locomoti 
ders  the  train  helpless,  so  far  as  cu 
cOnceTt\ed   vjVv^tv  XVv^   «v^\%e    U   d 


THE  use  of  independent  engines   and 
dynapfiQa    upon    the    locomotives    of 
railway  trains  for  the  purpose  of  fur- 
nishing the  current   for  lighting  the  car- 
riaffes  has  been  held  to  possess  conspicuous 
itages  and  disadvantages.   'Any  other 
f  requires  the  installation  of  a  greater 
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Another,  and  most  important  objection  to 
the  independent  plant  is  found  in  the  gen- 
eral low  economy  of  small  steam  engines, 
such  engines  requiring  from  80  to  120 
pounds  of  water  per  horse-power-hour,  even 
when  in  good  order. 

The  first  objection  to  the  independent 
electrical  plant  does  not  apply  to  long-dis- 
tance express  trains,  making  runs  of  100  to 
250  miles  without  stop,  since  the  locomotive 
carrying  the  engine  and  dynamo  is  not  de- 
tached at  any  time  when  light  is  required  in 
the  train.  The  second  objection,  that  of 
excessive  steam  consumption,  is  now  sought 
to  be  overcome  by  the  employment  of  the 
steam  turbine  as  a  motor,  the  economy  of 
these  machines  being  nearly  as  good  for 
small  powers  as  for  larger  machines. 

The  various  systems  of  electric  train 
lighting  which  involve  the  use  of  a  separate 
generator  on  each  carriage,  driven  from  the 
axle,  and  used  in  connection  with  a  small 
storage  battery,  are  by  no  means  so  simple 
as  at  first  appears.  As  discussed  in  the 
paper  of  M.  Guerin.  in  the  last  issue  of  this 
Magazine,  special  provision  has  to  be  made 
for  the  variations  in  the  speed  of  the  train 
and  for  the  possible  reversal  in  the  direction 
of  rotation  of  the  dynamo,  and  none  of  the 
plans  yet  proposed  has  been  altogether  sat- 
isfactory. 

At  present  the  best  results  have  been  ob- 
tained by  the  use  of  the  engine  and  gen- 
erator mounted  on  the  locomotive  and  tak- 
ing its  steam  from  the  main  boiler ;  together 
with  a  moderate  equipment  of  storage  bat- 
tery in  each  car  for  the  maintenance  of  the 
current  during  the  brief  periods  when  the 
locomotive  may  be  disconnected. 

In  a  paper  recently  presented  before  the 
Verein  deutscher  Maschinen-Ingenicure  by 
Herr  Oberbaurath  Wichert,  and  published 
in  Glasers  Annalen,  some  account  is  given 
of  the  equipment  of  the  trains  of  the  Prus- 
sian State  Railways,  in  which  the  De  Laval 
steam  turbine  is  used  as  the  motive  power  in 
the  independent  generating  plant  mounted 
on  the  locomotive. 

The  general  arrangement  of  the  apparatus 
is  simple.  The  turbine,  of  20  horse  power, 
nnming  at  20,000  revolutions,  geared  down 
to  2.000,  is  attached  to  the  same  base  plate 
as  the  dynamo,  the  whole  being  mounted  on 
the  top  of  the  boiler  of  the  locomotive, 
with  handles  operating  the  valves  extending 


back  into  the  cab  of  the  engine,  placing  the      • 
entire  control  in  the  hands  of  the  locomo- 
tive engineer. 

A  continuous  current  generator  is  used, 
operating  at  a  pressure  of  68  volts,  and  giv- 
ing a  current  of  180  amperes.  In  connec- 
tion with  the  generating  machinery  there  is 
a  storage  battery  of  32  cells  in  each  car,  this 
being  capable  of  supplying  light  for  about 
3J4  hours  in  case  of  interruption  with  the 
generator. 

The  paper  discusses  at  length  the  system 
of  wiring  adopted  for  the  corridor  com- 
partment trains  used  on  the  express  trains, 
together  with  the  arrangement  of  the  reg- 
ulating resistances  by  means  of  which  the 
current  is  maintained  uniform  for  the  vary- 
ing demands. 

Experiments  have  been  made  upon  trains 
running  from  Stettin  to  Stralsund — Sass- 
nitz,  and  also  between  Berlin  and  Altona» 
with  satisfactory  results,  and  upon  these 
records  Herr  Wichert  deduces  some  gen- 
eral information  concerning  this  system  of 
train  lighting. 

There  is  no  doubt  that  electric  lighting  is 
by  far  the  best  for  use  on  railway  trains 
so  far  as  convenience  and  satisfactory  illu- 
mination is  concerned.  The  brilliancy  of 
the  light  is  unsurpassed,  the  lamps  can  be 
placed  in  the  most  convenient  locations  for 
reading  and  for  freedom  from  the  produc- 
tion of  dense  shadows,  while  the  general 
control  of  the  illumination  which  can  be 
given  to  the  lighting  of  the  whole  train  is 
an  important  feature.  The  air  of  the  com- 
partments is  not  vitiated,  the  influence  of 
draughts  of  air,  so  important  in  connection 
with  oil  and  gas  lighting,  becomes  neg- 
ligible. In  view  of  these  facts  it  is  evident 
that  only  questions  of  c©st  can  be  opposed 
to  the  general  installation  of  electric  train 
lighting. 

According  to  Herr  Wichert's  figures  the 
cost  of  electric  lighting  over  th«  use  of  oil 
gas,  such  as  is  employed  in  the  Pintsch  sys- 
tem for  example,  is  about  threefold.  This, 
however,  varies  somewhat  according  to  the 
duration  of  the  lighting  period,  the  cost  of 
lighting  by  gas  increasing  much  more  rap- 
idly with  the  increase  in  time  than  is  the 
case  with  electric  lighting. 

While  it  is  not  to  be  expected  that  the 
manifest  advantages  of  electhe  \\g\v\.\tt^  caxi 
be  obtained  at  the  lower  cost  oi  'mitnot  ?.>jv 
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of  illisminatifMi,  yet  it  may  be  prac- 
ticable to  reduce  tbe  cost  somewhat  Thus 
tW  steam  turbines  referred  to  by  Herr 
Wichert  were  by  no  means  so  economical 
as  they  might  have  been,  the  steam  con- 
sumption  reaching   19  to  20  kilogrammes 


per  borse-power-honr  (about  43 
pounds),  but  there  is  no  reaaoo  «1 
steam  consumption  should  not  be  aboi 
half  this  amount,  judging  by  the  red 
suits  which  have  been  obtained  will 
bines  of  the  same  construction  elsewh 


PRACTICAL  CREMATION  OF  GARBAGE. 

CRITICAL    EXAMINATION    OF    THE    PERFORMANCE  OF  THE   REFUSE-DESTRUCTIOH 
PLANT  AT  TRENTON. 

Report  of  Mr.  Rudolph  Hering. 


IT  is  now  generally  conceded  that  the 
proper  way  to  dispose  of  garbage  and 
house  refuse  is  by  cremation,  but  it  is 
aot  always  fully'  understood  that  a  refuse 
destruction  plant,  to  be  fully  satisfactory, 
should  be  designed  and  operated  with  the 
skill  of  the  trained  engineer.  It  is  some 
time  thought  that  garbage  can  be  burned 
just  like  any  other  material,  and  the  only 
icquirements  in  furnace  design  involved 
are  those  relating  to  capacity  and  handling 
•f  material.  The  fallacy  of  such  views  is 
clearly  shown  in  the  very  interesting  report 
secently  made  by  Mr.  Rudolph  Hering  upon 
the  destructor  plant  at  Trenton,  New  Jer- 
•cy,  where  the  unsatisfactory  performance 
of  the  installation  rendered  it  necessary  to 
five  the   matter   skilled   attention. 

That  garbage  can  be  effectively  and  in- 
offensively burned  cannot  be  denied,  since 
ICua  operation  i^  daily  carried  on  in  vari- 
ous cities.  Furthermore,  the  heat  pro- 
duced by  the  combustion  of  the  organic 
matter  has  in  numerous  instances  been  util- 
iKed  for  the  generation  of  steam  to  an  ex- 
tent which  practically  meets  the  expenses  of 
operation  of  the  plant.  When,  therefore,  a 
disposal  plant  is  both  offensive  and  ex- 
pensive, it  is  evident  that  the  best  results 
of  engineering  experience  have  not  been 
secured,  and  that  the  defects  must  be  in  the 
execution  of  the  idea,  and  not  in  the  idea 
itself. 

The  first,  and  most  important  function  of 
a  garbage  destructor '  is  that  it  shall  con- 
sume all  the  organic  matter  fed  into  it  so 
fully  and  completely  that  there  shall  be  no 
•ffensive  odors  emitted,  and  that  no  un- 
Burned  particles  shall  escape  from  the  fur- 
naces. These  points  being  completely  as- 
sured, the  utiliieation  of  the  heat  may  be 
'^Muidered.  together  with  the  economy  in 


fuel  required  for  the  operation  c 
plant.  Without  going  into  the  deti 
the  plant  at  Trenton,  it  will  suffice 
plain  its  general  arrangement.  Tb 
bage  is  first  delivered  into  drying 
bers,  where  the  moisture  is  partly  d 
off,  after  which  it  is  raked  into  a 
bustion  chamber,  in  which  coal  is  bun 
the  grate  to  assist  in  the  combustion 
organic  matter.  The  liquid  from  th 
ing  chamber  is  collected  in  an  evapc 
pan,  and  the  gases  evolved  in  the  cc 
tion  chamber  are  passed  through  a  fii 
over  auxiliary  coal  fires  for  the  purp 
eliminating  any  odors  which  might 
wise  remain.  The  ashes  produced  1 
burned  refuse  are  raked  out  by  hand, 
in  the  judgment  of  the  attendant  the 
bustion  is  completed. 

The  practical  working  of  this  app 
is  about  what  might  have  been  exf 
The  emitted  gases  are  not  free  from 
unburned  particles  escape  up  the  ch 
and  are  carried  over  the  neighborho 
gether  with  an  appreciable  amount  oi 
while  sufficient  unconsumed  garbage 
moved  with  the  ashes  to  cause  off 
odors  to  be  produced. 

To  an  engineer  the  causes  of  the: 
fccts  appear  due  to  obvious  causes 
complete  combustion  is  caused  by  atl 
to  cremate  the  refuse  too  rapidly  a 
too  low  a  temperature.  The  carryi 
dust  and  particles  of  garbage  out  < 
chimney  point  to  a  high  rate  of  sp< 
the  gases  through  the  flues,  whil 
burned  garbage  in  the  ash  is  a  natura 
sequence  of  the  attempt  to  maintain  \ 
rate  of  combustion  in  connection  wil 
skilled  attendance  at  the  furnaces. 

The  long  experience  which  has 
gained  in  England  with  refuse  destn 
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snpplemented  by  the  scientific  tests  made 
upon  plants  recently  erected  in  various 
parts  of  Germany,  shows  that  a  high  tem- 
perature is  necessary  in  order  to  effect  com- 
plete incineration,  and  that  sufficient  time 
mu>t  be  given  to  insure  the  entire  combus- 
tion of  all  the  organic  matter.  To  this  end 
the  drying  chamber  is  arranged  with  in- 
clined grates,  so  as  to  deliver  the  material 
gradually  to  the  combustion  cells,  while 
in  these  latter  a  very  high  heat  is  main- 
tained, chiefly  by  means  of  a  forced  blast. 
By  such  means  a  complete  combustion  of 
all  organic  matter  can  be  secured,  if  the  in- 
cineration is  conducted  slowly  enough, 
while  the  resulting  clinker  is  altogether  in- 
organic and  odorless,  and  in  some  in- 
stances possesses  a  market  value  for  cement 
making  or  for  road  material. 

The  question  of  the  interception  of  dust 
and  light  material  from  escape  by  the  chim- 
nty\  is  simply  a  matter  of  reduced  velocity, 
easily  obtained  by  increased  cross  section. 
This  means  that  a  properly  proportioned 
dust  chamber,  with  suitably  arranged  baffle 
walls,  should  form  a  feature  in  every  refuse 
destructor,  and  if  to  this  is  added  an  aux- 
iliary grate  for  final  decomposition  of  the 
gases,  the  essentials  of  satisfactory  operation 
are  obtained. 

The  use  of  coal  as  an  aid  to  the  com- 
bustion of  the  refuse  may  be  necessary 
m-hen  the  material  is  low  in  combustible,  or 
when  much  moisture  is  present.  If  the 
drying  chamber  is  properly  arranged,  how- 
ever, the  excess  moisture  may  be  largely 
removed  before  the  refuse  is  fed  into  the 
incinerating    cell,    and    when    the    material 


contains  unsifted  ashes,  it  is  quite  prac- 
ticable to  complete  the  incineration  with- 
out the  use  of  fresh  coal.  This,  however, 
is  a  minor  question,  since  it  is  not  so  much 
high  economy  as  complete  and  inoffensive 
cremation  which  is  demanded.  If  a  steam 
generating  plant  forms  a  portion  of  the  in- 
stallation the  heat  produced  by  the  com- 
bustion of  fresh  coal  is  partially  recovered, 
and  hence  it  is  altogether  possible  that  in 
cases  where  the  garbage  is  low  in  combus- 
tible material  the  design  should  include  a 
steam  raising  plant  and  additional  fuel  con- 
sumption as  an  element  of  economy. 

The  most  important  features  of  the  whole 
subject  appear  in  the  evident  necessity  for 
the  use  of  a  high  degree  of  engineering  skill 
in  the  original  design  of  a  destructor  plant, 
together  with  the  employment  of  skilled 
firemen  in  its  operation.  To  assume  that  a 
form  of  destructor  which  has  operated  well 
in  one  situation  will  necessarily  do  well  in 
another,  is  altogether  unwarranted.  Each 
location  should  be  examined  on  its  merits, 
all  the  conditions  being  considered  for  a 
period  sufficiently  long  to  enable  not  only 
average,  but  exceptional  features  to  be  de- 
termined. The  plant  should  be  designed  by 
engineers  familiar  with  the  principles  of 
combustion  and  the  requirements  of  the  sit- 
uation, and  it  should  be  operated  by  trained 
firemen  and  not  by  ignorant  laborers. 

There  is  no  difficulty  whatever  in  the 
complete  and  satisfactory  cremation  of  ref- 
use within  city  limits  in  a  manner  altogether 
inoffensive  and  frequently  profitable,  but 
the  work  must  be  done  by  engineers  and 
not  by  politicians   or  ordinary   mechanics. 


MILITARY  AUTOMOBILES. 


THE  r.RE.\T   DESIRABILITY  OF  A   SUITABLE    INTERNAL-COMBUSTION   MOTOR 
FOR   SELF-PROPELLED  MILITARY  VEHICLES. 

Report  of  the  War  Office  Committee. 


LAST  February  the  motor  trials  made 
before  the  War  Office  Committee  in 
the  course  of  its  investigations  upon 
the  suitability  of  automobile  vehicles  for 
military  service  were  reviewed  at  length  in 
these  columns  from  unofficial  reports  in  va- 
rious technical  journals.  Now  we  have  the 
official  report  of  these  same  trials,  and  find 
it  a  most  interesting  document  in  view  of 
the    recommendations    contained     therein, 


these,  of  course,  being  lacking  in  any  pre- 
vious discussion. 

It  will  be  remembered  that  the  require- 
ments limited  the  trials  to  vehicles  capable 
of  hauling  loads  of  5  tons  net,  of  which  3 
tons  was  to  be  carried  on  the  lorry  itself, 
and  2  tons  on  a  trailer,  the  fuel  and  water 
being  additional.  But  five  vehicles  actually 
took  part  in  the  trials,  four  of  these  being 
propelled  by  steam,  and  one  only  by  an  in- 


/ 


272 


THE    ENGINEERING    MAGAZINE. 


tcraal-combttstioB  motor,  this  latter  being 
entered  by  Mihies  &  Co.,  and  equipped  with 
a  Daimler  motor.  Although  all  the  various 
vehicles  were  installed  at  one  time  or  an- 
other during  the  trials,  this  was  only  to  be 
expected  in  view  of  the  difficult  ground  and 
the  severity  of  the  tests.  Since  it  was  the 
intention  of  the  committee  to  find  out  just 
which  conditions  were  likely  to  interfere 
with  the  working  of  motor  lorries  in  cross- 
country work  the  trials  were  arranged  with 
that  end  in  view. 

The  final  report,  sOme  extracts  from 
which  are  appended,  brings  out  some  inter- 
esting features.  In  the  first  place,  although 
the  steam  vehicles  did  the  best  work  in  the 
trials,  ft  is  seen  that  the  internal  combustion 
motor  appealed  to  the  military  experience  of 
the  judges  very  strongly,  the  independence 
of  water  supply,  and  the  high  fuel  economy, 
being  considered  most  valuable  points.  At 
the  same  time  the  use  of  highly  inflammable 
fuels,  such  as  gasoline,  or  petrol,  is  held  to 
be  out  of  the  question,  and  heavy  oil  alone 
can  be  considered.  This  conclusion  may 
lead  to  the  development  of  an  engine  along 
the  lines  ef  the  Diesel  motor,  since  we  un- 
derstand that  Herr  Diesel  has  already 
equipped  an  automobile  with  his  motor,  and 
its  capability  of  burning  anything  in  the 
line  of  heavy  liquid  fuel  should  render  it 
especially  suitable  for  the  exigencies  of.  mil- 
itary service. 

Another  most  important  point  in  the  re- 
port is  the  emphasis  which  it  lays  upon  the 
demonstration  of  the  fact  that  the  existing 
road  regulations  are  unnecessary  for  prop- 
erly constructed  vehicles.  This  may  have  a 
most  important  influence  upon  the  general 
design  of  motor  lorries  for  all  kinds  of  ser- 
vice, and  is  most  encouraging. 

The  following  extracts  from  the  official 
report  will  be  of  interest: 

"The  trials  have  shown  that  these  steam 
lorries  are  good  and  serviceable  machines 
suitable  for  present  supply,  and  likely  to 
be  of  good  advantage  to  the  transport  ser- 
vice in  countries  where  fuel  and  water  in 
sufficient  quantity  is  available.  The  com- 
mittee, however,  desire  to  call  attention  to 
the  great  possibilities  for  military  purposes 
of  the  internal  combustion  lorry  burning 
heavy  oil,  as  shown  by  the  small  fuel  con- 
sumption and  practical  independence  of  wa- 
ter of  the  one  which  was  tried,  belonging 


to  George  F.  Milnes  and 
ited.    The  committee  strongly 
that  steps  to  devdop  such  lorriet 
ceeded  with. 

"Compared  with  horse-draui^ 
trials  have  shown  that  self-propdM 
can  transport  five  tons  of  stores  f 
six  miles  an  hour  over  very  considefl 
tances  on  hilly,  average  English  romt 
winter  conditions.  The  load  tran^ 
each  single  lorry  (five  tons),  if  ca 
horse-wagons  of  service  pattern 
overload  three  G.  S.  wagons,  P 
twelve  draught  horses,  besides  riding 
whose  pace  would  not  ordinarily 
three  miles  an  hour.  Moreover,  the 
ing  of  197  miles  in  six  consecutive  d 
hilly  roads  would  not  have  beea 
plished  by  horses  even  at  that  spec 
out  the  assistance  of  spare  horses. 

"The  committee  are  of  opinion  th: 
been  demonstrated  that  mechanica 
port  of  this  nature  has  many  adv 
and  that  it  is  well  worth  a  much  n 
tended  trial. 

"Regarding  the  type  of  lorry,  the 
cnce  gained  at  these  trials  has  cat 
committee  to  somewhat  modify  the 
inal  views.  On  more  than  one  occa 
disadvantage  of  the  trailer  in  pn 
the  lorry  from  moving  freely  ba< 
when  required  was  clearly  noticeat 
the  whole  the  committee  consider 
lorry  drawing  a  single  wagon,  while 
the  disadvantages  accruing  from  th« 
a  trailer,  does  not  obtain,  owing  1 
being  only  one  of  these  vehicles, 
advantages  which  should  belong  to 
tem,  and  they  consider  that  for  hai 
rapid  work  of  distribution  among  trc 
near  the  front  of  an  army  a  lorry 
trailer  is  preferable.  At  the  same  ti 
consider  that  for  the  heavier  work  • 
ing  stores  in  large  quantities  to  thi 
a  powerful  tractor,  drawing  a  train 
ons  behind  it  will  be  found  most  sti 

"The  committee  therefore  recomm 
they  be  empowered  to  take  steps  t< 
for  trial  a  lorry  or  lorries  on  the  U 
lines : 

"To  carry  three  tons,  driven  by  a 
nal  combustion  engine  burning  h< 
only;  weight  as  light  as  consiste 
due  adhesion;  wheels  large  and  bro 
fitted  with  ggijie^^s^Jof^rapidly  appl) 
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merofos  'spuds'  for  use  on  boggy  ground. 
Speed  up  to  eight  miles  an  hour;  large 
platform  area. 

"Finally,  the  committee  beg  to  call  special 
attention  to  the  demonstration  afforded  by 
these  trials  of  the  entire  harmlessness  to 
roads  of  vehicles  considerably  exceeding  in 
weight  and  road-speed  the  limits  allowed 
by  the  present  regulations  on  the  subject, 
and  also  fitted  with  wheels  to  which  road 
strips  have  been  fixed,  so  long  as  these 
wheels  are  of  large  diameter  and  have  tyres 
of  considerable  width.  It  has  now  been 
proved    that    the    existing    regulations    are 


unnecessarily  restrictive,  whilst  they  stand 
.in  the  way  of  the  development  of  a  most 
important  method  of  transport  and  branch 
of  industr>\ 

"The  committee  strongly  recommend  that 
this  matter  be  brought  to  the  notice  of  the 
proper  authorities,  feeling  confident  that  the 
removal  of  these  restrictions  will  tend  to 
assimilate  the  commercial  and  military  types 
of  vehicles,  and  is  not  only  important  there- 
fore from  a  service  point  of  view,  but  also 
will  have  a  most  beneficial  effect  on  the 
manufacturing  industries  of  the  country 
and  its  commercial  development  generally." 


THE  SAULT  SAINTE  MARIE  POWER  PLANT. 

THE   COMPLETION    OF   THE  GREAT    HYDRAULIC   POWER  PLANT  AT  THE  OUTLET  OF  LAKI 

SUPERIOR. 


//.   ron  Schon,  in 

IT  has  frequently  been  assumed  that  cheap 
power  is  a  controlling  element  in  the 
location  of  manufacturing  establish- 
ments, but  it  is  by  no  means  so  important 
as  to  outweigh  other  considerations.  When, 
however,  we  take  into  account  the  electro- 
chemical industries  of  recent  development, 
the  cost  of  power  is  found  to  be  so  essential 
a  featnre  as  to  render  it  the  principal  ele- 
ment in  the  selection  of  a  site. 

This  fact  has  doubtless  done  much  to  aid 
in  the  development  of  the  important  hy- 
draulic power  plant  at  the  Sault  Sainte 
Marie,  the  well-known  rapids  at  the  out- 
let of  Lake  Superior,  since  the  situation  is 
otherwise  too  remote  from  manufacturing 
centres  to  render  it  desirable  for  general 
indnstries. 

The  Sault  Sainte  Marie  is  the  name  given 
to  the  rapids  of  the  St.  Mar>'*s  river,  a 
sandstone  ledge  in  the  river  producing  a 
fall  of  about  20  feet  in  a  length  of  about 
half-a-mile.  The  fall  is  thus  only  moderate, 
but  the  large  volume  of  water  discharged, 
varying  between  3,600,000  to  7,000,000  cubic 
feel  per  minute,  renders  the  location  well 
adapted  for  the  utilization  of  a  large  power. 
On  each  side  of  the  rapids  there  are  already 
canals  for  the  accommodation  of  the  lake 
navigation,  and  it  is  well  known  that 
through  these  canals  there  passes,  during 
the  season  of  navigation,  the  largest  tonnage 
traffic  of  any  body  of  water  in  the  world. 

Naturally  this  large  water-power  has  at- 
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tracted  attention  of  hydraulic  engineers  for 
a  long  time,  since  it  required  only  the  cut- 
ting of  a  comparatively  short  canal  to  ren- 
der about  50.000  horse  power  available. 
It  was  not  until  about  four  years  ago,  how- 
ever, that  the  progress  of  the  appropriate 
manufacturing  industries  rendered  the 
construction  of  a  power  plant  advisable,  and 
it  was  in  1898  that  the  work  was  actually 
commenced. 

From  an  account  of  the  completed  work 
by  Mr.  H.  von  Schon,  the  engineer  who  has 
carried  the  works  to  a  successful  termina- 
tion, published  in  a  recent  issue  of  Engi- 
neering News,  we  review  here  briefly  the 
salient  features  of  this  important  under- 
taking. The  total  length  of  the  canal  is 
about  10,000  feet,  cut  partly  through  sand, 
and  gravel  and  partly  through  sandstone. 
Portions  of  the  channel  are  therefore  con- 
fined by  walls  of  masonry  resting  on  tim- 
ber crib-work,  while  the  remainder  has 
vertical  sides  cut  through  the  rock.  In 
order  to  insure  a  smooth  and  permanent 
channel,  the  sections  of  the  canal  passing 
through  sand  and  clay  have  been  lined 
with  timber  planking,  not  only  on  the  sides 
but  also  on  the  bottom,  this  lining  connect- 
ing with  the  surfaces  of  the  stone  portion  of 
the  channel.  This  construction  secures  a 
perfectly  smooth  section  throughout  the 
whole  canal,  materially  decreasing  the  re- 
sistance to  the  flow  of  the  water,  a  matter 
of  considerable  importance  wiCfiQlOeng  a 
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canal  having  so  low  a  head  of  water  for 
utilization.  This  iinilorButy  of  cross  sec-^ 
tion  is  important,  not  only  for  the  reduc- 
tion of  surface  friction,  but  also  for  the 
diminution  of  eddies  and  swirls  in  the 
water,  it  now  being  well  recognized  that 
the  losses  due  to  the  internal  work  of  the 
water  cat^ised  by  undulations  and  irregu- 
larities in  the  bed  form  a  large  proportion 
of  the  resistance  to  the  water  flow  in  a 
canal. 

The  cross  section  of  the  canal  below  the 
water  line  is  4,800  square  feet  in  the  intake, 
4.600  feet  in  the  rock  channel,  and  4,300 
feet  in  the  timber-lined  sections.  With  the 
power  house  running  at  its  full  capacity  the 
velocity  of  flow  will  be  about  4J4  miles  per 
hour,  delivering  approximately  30,000  cubic 
feet  of  water  per  second,  and  enabling  the 
turbines  to  develope  about  60,000  horse 
power. 

In  order  that  the  flow  of  water  through 
the  canal  shall  not  alter  the  level  of  the 
water  in  Lake  Superior,  the  government  has 
required  the  company  to  construct  com- 
pensating works  in  the  St.  Mary's  river. 
These  works  include  a  dam,  extending  2,000 
feet  out  from  the  Canadian  shore,  this 
dam  containing  four  Stoney  sluice  gates  by 
which  the  outlet  for  water  may  be  regu- 
lated according  to  the  season. 

The  power  house,  which  is  placed  in  a 
forebay  closing  the  outlet  of  the  canal  into 
the  St.  Mary's  river  below  the  rapids,  con- 
tains eighty-one  chambers  of  concrete,*  each 
quipped  with  one  generating  unit.  Each 
hydraulic  unit  consists  of  four  33  inch  tur- 
bines arranged  in  two  pairs  on  one  hori- 


zontal shaft,  the  shaft  passing  thl 
steel  plate  bolldiead  into  the  fi 
room,  and  the  electric  generator  bd 
ried  upon  the  prolongation  of  the' 
shaft.  Each  hydraulic  unit  is  desij 
use  391  cubic  feet  of  water  per  Mi 
an  effective  head  of  16  feet,  dei 
568  horse  power  and  driving  a  dyi 
400  kilowatts  capacity. 

The  total  cost  of  this  importai 
approximates  about  four  millions  of 
and  it  has  required  about  four  yen 
execution. 

As  already  indicated,  the  applia 
the  50,000  to  60,000  horse  power  thus 
from  the  water  of  Lake  Superic 
be  found  in  the  development  of  nc^ 
tries,  drawn  to  the  site  by  the  advai 
cheap  power.  The  experience  of  tl 
hydraulic  plant  at  Niagara  Falls  ha 
that  much  more  is  to  be  expect< 
electro-chemical  industries  than  fr 
existing  lines  of  work.  In  fact  th 
ence  of  abundant  water  power  h 
much  to  render  possible  on  a  con 
scale  operations  already  well  kn 
the  laboratory,  but  previously  imprs 
from  a  business  standpoint.  Now  t 
cium  carbide,  carborundum,  graph 
minum,  caustic  alkalies,  nitric  ac 
etc.,  are  directly  produced  by  the 
current  there  is  no  need  to  induo 
facturing  industries  involving  a 
tionally  sma^  amount  of  power  to 
to  the  "Soo."  Doubtless  a  new  se 
will  spring  up,  as  there  has  at  ! 
another  example  of  the  fact  that 
create  business  as  well  as  traffic. 


TECHNICAL  APPLICATIONS  OF  ALCOHOL. 

ITS  USES  AS  A  SOURCE  OF  HEAT^  LIGHT,  AND   MOTIVE  POWER,  BASED  UPON  RECEl 
DEVELOPMENTS  IN  FRANCE. 

Society  for  the  Encouragement  of  National  Industry, 


IN  view  of  the  importance  of  providing  an 
outlet  for  the  Jarge  production  of  alco- 
liolin  the  arts  there  have  been  various 
attempts  made  of  late  in  France  to  develope 
industrial  applications  of  the  product,  sev- 
eral exhibitions  having  been  made  of 
apparatus  devised  ifor  this  purpose.  In  or- 
^er  to  place  the  subject  before  the  industrial 
and  commercial  world  in  a  scientific  and 
authoritative    light    the    matter    has    been 


taken  up  by  the  Societe  d'Encour 
pour  r Industrie  Nationale,  and  the 
of  MM.  Lindet  and  Ringelmann,  1 
of  the  Council,  to  the  society  app 
recent  issue  of  its  Bulletin. 

It  is  understood,  doubtless,  t 
principal  element  .in  the  price  of  ale 
pears  in  the  tax  which  is  placed  u] 
most  countries.  When,  however,  b 
of  an  adpjj^t.^5^  of  gasoline,  ben 
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$ome  dtnilar  ingredient  it  is  made  wholly 
unfit  for  human  consumption,  this  element 
of  cost  imy  be  removed,  and  from  its  high 
calorific  power  alcohol  may  take  an  import- 
ant position  as  an  industrial  combustible. 

So  far  as  use  as  an  illuminant  is  con- 
cerned, alcohol  requires  the  employment  of 
njmt  form  of  incandescent  mantle,  in  or- 
der that  the  heat  may  be  converted  effi- 
ciently into  light.  A  variety  of  such  lamps 
has  been  made,  the  principal  forms  includ- 
ing a  reservoir  for  the  alcohol,  a  wick  to 
produce  a  suitable  flame,  and  such  an  ar- 
rangement of  chimney  draught  as  to  give 
a  combustion  intense  enough  to  raise  the 
mantle  to  full  incandescence.  In  one  form 
a  metallic  th(mble  is  placed  above  the  wick 
10  retain  sufficient  heat  to  aid  in  vaporising 
the  fuel  before  burning,  but  such  devices 
do  not  appear  to  be  generally  necessary. 
Some  lamps  have  been  made  to  burn  a 
highly  carburetted  alcohol,  with  the  inten- 
tion of  supplying  sufficient  incandescent 
carbon  to  avoid  the  necessity  for  use  of  a 
mantle,  but  these  are  adapted  for  moderate 
lights  only. 

A  more  important  class  of  lamps  includes 
th«  se  of  higher  power,  suitable  for  street 
zr\f\  public  lighting  in  situations  where 
!!li:minating  gas  is  not  available.  They 
<'perate  by  the  gasification  of  the  alcohol, 
either  by  derivation  of  a  portion  of  the 
flame,  or  by  a  regenerative  device  in  con- 
nection with  the  main  burner,  the  alcohol 
being  supplied  under  pressure,  and  the 
intense  heat  thus  produced  being  employed 
upon  one  or  more  incandescent  mantles. 
Such  lamps  offer  numerous  advantages  for 
situations  where  gas  or  electric  distribu- 
tion is  not  available,  the  light  being  much 
more  intense  than  that  of  ordinary  gas 
burners. 

The  report  of  M.  Lindet  contains  full  tab- 
ulated data  and  results  of  tests  of  fuel-con- 
sumption and  illuminating  power  of  the 
various  lamps.  The  luminous  power 
varies  greatly  with  the  extent  to  which  the 
alcohol  is  mixed  with  other  hydrocarbons, 
with  the  pressure  emplo:>'ed,  and  with  the 
size  of  the  lamp,  the  large  lamps  consum- 
ing less  than  one  cubic  centimetre  per 
candle-power-hour,  while  for  the  small 
lamps  the  consumption  in  some  instances 
rose  to  more  than  four  cubic  centimetres. 

The  use  of  alcohol  in  internal-combustion 


motors  is  a  matter  of  much  interest,  since 
the  increasing  use  of  such  machines  for  the 
propulsion  of  automobiles,  launches,  etc, 
offers  a  wide  field  for  the  disposal  of  a 
large  part  of  the  product. 

Numerous  trials  were  made  upon  motors, 
independently  of  the  application^  to  which 
they  may  be  put,  each  trial  being  made  with 
two  kinds  of  fuel,  pure  methylated  alcohol, 
and  alcohol  carburetted  50  per  cent.  These 
tests  confirmed  the  results  made  in  the 
trials  in  1901,  namely  that  under  the  same 
conditions  of  operation,  the  consumption  of 
alcohol  carburetted  50  per  cent,  is  0.7  that 
of  pure  alcohol,  this  holding  good  for  six 
different  motors  developing  from  S  to  35 
horse  power.  The  principal  feature  de- 
manding attention  in  motors  to  use  alcohol 
fuel  is  the  carburetter,  this  requiring  care- 
ful adjustment  to  supply  the  proper  pro- 
portion of  carburetted  air  to  the  motor  to 
secure  the  best  results.  The  lowest  fuel 
consumptions  were  obtained  with  the  mo- 
tors operated  at  moderate  rotative  speeds, 
the  economy  diminishing  with  increase  in 
speed,  this  probably  being  due  to  the  time 
required  for  complete  combustion. 

Doubtless  this  result  could  be  modified 
by  using  an  increased  degree  of  compres- 
sion, and  there  is  every  reason  to  believe 
that  with  motors  especially  designed  and 
proportioned  for  use  with  alcohol  fuel,  in 
the  light  of  the  recent  experiments,  good 
economy  at  high  speeds  could  be  secured. 

Certain  tests  were  made  upon  automobiles 
using  alcohol  fuel,  the  machines  being 
placed  upon  dynamometer  brakes  to  supply 
the  measured  resistance,  the  tractive  power 
being  measured  by  receiving  the  pull  upon 
a  spring  balance.  With  a  speed  correspond- 
ing to  16  kilometres  per  hour,  exerting 
3.69  horse  power,  the  consumption  was 
1.73  kilogrammes,  while  for  a  speed  of  29 
kilometres,  and  a  development  of  4.93  horse 
power,  the  consumption  rose  to  3.03  kilo- 
grammes. Experiments  with  boats  on  the 
Seine  confirmed  these  results,  the  consump- 
tion increasing  with  the  speed. 

There  appears  to  be  little  doubt  that  the 
several  applications  of  alcohol  for  the  pro- 
duction of  light,  heat  and  power  have  been 
demonstrated  as  to  practicability  to  an  ex- 
tent sufficient  to  warrant  the  assertion  that 
any  reasonable  output  will  find  a  satisfac- 
tory market.  Digitized  by  Vj OOg  l€ 
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nmnsiovAL  report  of  the  editor  of  the  "technolexicon/' 

GERMAN-ENGLISH   TECHNICAL.  DICTIONARY. 


THE   NEW 


Dr.  Hubert  Jansen — Verein 


SEVERAL  years  ago  it  was  suggested  in 
these  columns  that  the  defects  in  ex- 
isting technical  dictionaries  demanded 
the  production  of  a  new  and  improved  work, 
and  it  was  then  proposed  that  the  various 
technical  and  professional  societies  in  Eng- 
land, France,  Germany  and  the  United  States 
should  take  up  this  work.  Shortly  after- 
wards the  Verein  deutscher  Ingenieure  an- 
nounced its  intention  of  preparing  a  dic- 
tionary of  technical  and  mechanical  terms 
in  English,  French,  and  German,  and  called 
upon  the  professional  societies  of  other 
countries  to  lend  whatever  aid  might  be 
available,  so  far  as  the  preparation  of  the 
copy  was  concerned.  The  German  society 
proposed  to  bear  all  the  financial  respon- 
sibility itself,  and  it  has  well  borne  out 
this  idea,  having  appointed  Dr.  Hubert 
Jansen  as  Editor-in-Chief  and  pushing  the 
work  forward  continually. 

At  the  recent  meeting  of  the  Verein 
deutscher  Ingenieure  at  Dusseldorf,  Dr. 
Jansen  made  a  progress  report,  from  which 
we  make  some  abstracts,  giving  an  idea  of 
the  magnitude  and  extent  of  this  most  im- 
portant work,  as  well  as  the  efforts  which 
are  being  made  to  carry  it  through. 

Thanks  to  the  energetic  efforts  of  the 
management,  there  are  now  interested  in  the 
work,  according  to  the  record  at  the  close 
of  June,  1902,  316  technical  societies,  of 
which  266  are  in  Germany,  25  in  England 
and  America,  and  25  in  France.  There  are 
also  1,754  independent  collaborators  at  work, 
1,333  i«  Germany,  229  in  England  and  Amer- 
ica, and  192  in  France.  Various  circulars, 
note  books,  and  instructions  have  been  sent 
out,  and  the  work  has  been  prosecuted  in  a 
most  systematic  manner  from  the  start. 
Dr.  Janses  estimates  that  the  collection  of 
the  material  will  be  accomplished  by  the 
close  of  1904,  and  that  the  final  revision  and 
publication  will  bring  the  completion  of 
the  work  to  the  close  of  the  year  1906. 

From  the  provisional  account  of  the 
work,  as  given  by  Dr.  Jansen  in  his  report, 
some  interesting  notes  may  be  given.  In 
the  first  place  the  work  is  a  dictionary,  not 


Deutscher  Ingenieure. 

a  technical  encyclopaedia.    Its  i^ria 
vice  is  to  be  an  aid  to  translation, 
limit  must  be  kept  in  mind  in  critic; 
work.     Three   volumes   arc  to   be 
German,    French,    English;    Frcnc 
man,     English;     and     English, 
French;  the  name  "Technolcxicon* 
been  chosen  for  the  whole  work, 
attention  has  been  given  to  the  cot 
of  words  from  trade  catalogues  a 
while  the  attempt  has  been  made  t 
all  existing  technical  dictionaries  ii 
spective  languages  for  comparison 
erence.    This  portion  of  the  work  i 
progress,  and  the  contribution  of  tr 
logues,   even   if   in   but   one   of   tl 
languages  under  consideration,  is 
by  the  editor. 

In  order  that  some  general  ide 
nature  of  the  work  may  be  obtai 
Jansen  gives  some  examples,  skoi 
method  of  arrangement  and  clas 
which  has  been  adopted. 

As  a  rule  the  attempt  will  be  to 
cQirrect  equivaleat  words  or  ex| 
translating  the  technical  terms  o( 
of  the  languages  into  the  two  othei 
nitions,  explanations  and  sketches 
given  only  when  absolutely  impera 
being  especially  the  case  of  dialed* 
obsolete,  quite  new  or  little  knowr 
sions.  Usually  it  is  considered  thai 
ment  of  the  thing,  machine,  or  ope 
which  the  word  under  considerati^ 
a  part,  will  be  sufficient  to  deter 
identity  beyond  doubt.  This  trca 
the  work  is  being  greatly  facilitate 
preliminary  preparation  of  lists  of  \ 
longing  to  the  various  trades,  pre 
and  industries,  so  that  the  usage  o 
determines  its  classification. 

Although  it  is  altogether  too 
make  any  criticism  of  the  work,  < 
as  criticism  of  an  unfinished  un< 
is  apt  to  be  unsatisfactory,  it  ma^ 
mitted  to  call  attention  to  some  ] 
connection  with  the  examples  wl 
Jansen  submitted  in  his  report. 

Thus 
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"stcigunc**  or  "ganghohe/'  referring  to 
screw  threads,  is,  in  Englisk  properly 
"pitch.**  this  being  mucii  more  used  than 
"lead."  The  limitation  of  "pitch"  to  the 
number  of  threads  per  inch,  does  not  agree 
with  the  best  practice,  "pitch"  distinctly 
meaning  the  distance  from  one  thread  to  the 
next  torn  of  the  same  thread.  This  will 
l»e  seem  when  double  or  triple-thread 
screws  are  considered,  the  number  of 
threads  counted  per  inch  being  distinctly  not 
the   pitch. 

Again  the  translation  of  the  word 
"5chablo»c**  by  "standard"  in  the  sense  of 
standardized  work,  is  hardly  the  best  that 
cmld  be  made.  Strictly  speaking  **schab- 
l*»ne"  means  a  ''template."  the  device  by 
means  of  which  manifold  >tamlardized  and 
interchangeable  parts  arc  made,  but  the 
brtter  equivalent  for  the  English  word 
">iandard"  is  the  term  **nornialien"  already 
IB  extensive  use  in  connection  with  elec- 
trical  and   mechanical   refererfce   standards. 

In^ea^  of  the  term  **besscmcring"  it  is 


more  general  in  English  to  use  the  word 
"bessemerising."  These,  and  a  few  other 
expressions  which  might  be  noticed  show 
that  in  the  final  revision  of  the  work  a 
careful  editing  should  be  given  by  compe- 
tent specialist  editors  of  the  nationality  of 
each  of  the  three  languages,  and  doubtless 
this  will  be  done. 

In  this  connection  attention  may  be 
directed  to  the  diflFerences  which  exist  in 
shop  terms  in  England  and  in  America, 
the  same  things  being  called  by  different 
names.  The  use  of  belt  for  strap,  of 
Moncky  wrench  for  screw  key,  etc..  will 
serve  as  examples  which  might  be  included. 

The  whole  work  is  of  such  importance 
that  this  progress  report  is  most  welcome, 
and  it  is  to  be  hoped  that  the  general  call 
which  has  been  issued  for  manufacturers* 
catalogues,  lists  of  words,  titles  of  diction- 
aries and  vocabularies,  etc.,  etc.,  will  meet 
with  prompt  and  numerous  responses  from 
engineers  and  manufacturers  all  over  the 
world. 


THE  PRODUCTION  OF  LOW  TEMPERATURES. 

ii»W    THE    ABSOI.ITK    ZERO    Is    BEING   CLOSiXY  .VPPRO.VCHFD    IN    THE   LIQUEFACTION    OF 

HVPROGEN  AND   HEI.IUM. 

rrcsxdctitial  Address  of  Professor  Dczvar. 


X 


MONG  the  scieniitio  re>earches  of  re- 
cent times  there  are  few  of  greater  in- 
terest than  those  connected  with  the 
fifoductioa  of  extremely  low  temperatures, 
including  the  effects  which  such  conditions 
produce  upon  well  known  substances.  The 
results  of  recent  investigations  have  been 
recorded  from  time  to  time  in  the  pages  of 
the  technical  and  scientific  papers,  and  now 
we  have,  in  the  presidential  address  before 
the  Belfast  meeting  iof  the  British  Associa- 
tion for  the  Advancement  of  Science,  a 
summary  of  the  present  state  of  information 
upon  this  fascinating  subject  from  the  lips 
of  Professor  Dcwar.  who  himself,  has  been 
one  of  tfae  ablest  and  most  successful  work- 
ers i»  this  field. 

The  production  of  low  temperatures  by 
artificial  neans  resembles  in  one  respect  that 
other  frigid  problem,  the  search  for  the 
North  Pole  is  that  it  has  an  ultimate  goal 
before  the  investigator,  to  reach  which  is  to 
achieve  -world-wide  fame.  According  to 
the  dieory  of  the  expansion  of  gases,  con- 


firmed by  the  investigations  of  Kelvin  upon 
tlie  relations  of  heat  and  work,  a  gas  con- 
tracts 1/273  part  of  its  volume  for  a  re- 
duction of  one  degree  centigrade  m  temper- 
ature. From  this  results  the  determina- 
tion of  the  so-called  absolute  zero  at  a  point 
^73  dgrees  below  the  common  zero  or  melt- 
ing point  of  ice,  and  it  is  to  the  attainment 
of  the  absolute  zero  and  a  study  of  tlie  be- 
haviour of  various  forms  of  matter  at  that 
temperature  that  much  study  and  effort  has 
been  directed. 

Professor  Dewar  reviews  rapidly  the 
work  of  early  experimenters  in  this  field, 
calling  attention  to  the  little  known  work 
of  Amontons  at  the  beginning  of  the  eigh- 
teenth century,  and  coming  down  to  the 
modem  period,  after  the  production  and 
properties  of  liquid  carbonic  acid  became 
known.  By  the  use  of  this  agent  Faraday 
succeeded  in  producing  temperatures  as  low 
as  iio*C..  and  by  combining  this  low  tem- 
perature with  pressure  all  the  gases  were 
liquefied  by  the  close  of  1844  with  tht  «il- 
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ceptkm  of  the  three  demeotasT  ffues,  hy- 
drogen, nitrogen,  and  oxygen,  and  three 
compound  gases  carbonic  oxide,  marsh  gas, 
and  nitric  oxide. 

Further  progress  in  the  reduction  of  tem- 
perature was  impeded  by  the  difficulties  in 
connection  with  the  protection  of  the  cooled 
substances  from  the  external  heat.  As  Pro- 
fessor Dewar  well  puts  it  the  production  of 
liquid  air  in  the  atmosphere  of  an  ordinary 
laboratory  is  a  feat  analagous  to  the  pro- 
duction of  liquid  water  starting  from  steam 
at  a  white  heat,  and  working  with  all  the 
implements  and  surroundings  at  the  same 
high  temperature.  The  problem  was  not  so 
much  how  to  produce  intense  cold  as  how  to 
save  it  when  produced  from  being  immedi- 
ately levelled  up  by  the  relatively  super- 
heated surroundings.  This  portion  of  the 
problem  was  solved  by  Professor  Dewar 
himself  by  keeping  the  liquefied  gases  in 
vessels  having  double  walls,  the  annular 
space  between  being  very  highly  exhausted. 
By  coating  the  inner  walls  with  a  bright 
deposit  of  silver  the  influx  of  heat  was  still 
further  reduced,  and  thus  the  ingoing  heat 
was  brought  down  to  about  3  per  cent,  of 
what  it  would  otherwise  have  been. 

The  application,  by  Linde,  of  the  so-called 
counter-current  apparatus,  uniting  the 
cooling  action  of  an  expanding  gas  with 
mechanical  compression,  made  the  produc- 
tion of  liquid  air  possible,  and  using  this 
as  a  fresh  refrigerating  agent,  furnished 
material  for  attack  of  the  problem  of  the 
liquefaction  of  hydrogen.  This  feat  was  ac- 
complished by  Dewar  himself  in  1898,  and 
the  product,  as  described  by  him,  is  a  most 
interesting  substance. 

"Liquid  hydrogen  is  a  colorless  trans- 
parent body  of  extraordinary  intrinsic  in- 
terest. It  has  a  clearly  defined  surface,  is 
easily  seen,  drops  well,  in  spite  of  the  fact 
that  its  surface  tension  is  only  the  thirty 
fifth  part  of  that  of  water,  or  about  one- 
fifth  that  of  liquid  air,  and  can  be  poured 
easily  from  vessel  to  vessel.  The  liquid 
does  not  conduct  electricity,  and,  if  any- 
thing, is  slightly  diamagnetic.  Compared 
with  an  equal  volume  bf  liquid  air,  it  re- 
quires only  one-fifth  the  quantity  of  heat 
for  vaporisation;  on  the  other  hand,  its 
specific  heat  is  ten  times  that  of  liquid  air 
or  five  times  that  of  water.  The  coeffi- 
of  expansion  of  the  fluid  is  remark- 


aUe,  bciiig  about  ten  times  that  of  | 
by  far  the  lightest  liquid  knowa 
its  density  being  only  oDe-foartflf 
of  water;  the  hghtest  liquid  pi 
known  was  liquid  marsh  gas,  whii 
times  heavier.  The  only  solid  w 
so  small  density  as  to  float  npoo 
face  is  a  piece  of  pith  wood.  It  i 
the  coolest  liquid  known.  At  ordi 
mospheric  pressure  it  boils  at  mh 
deg.,  or  2a5  deg.  absolute.  Th« 
point  of  the  liquid  is  about  29  deg. 
and  the  critical  pressure  not  nm 
fifteen  atmospheres.  The  vapoiu 
hydrogen  arising  from  the  liquid  hi 
the  density  of  air — that  is,  it  is 
times  that  of  the  gas  at  the  ordin 
perature.  Reduction  of  the  pressu 
air  pump  brings  down  the  tempei 
minus  258  deg.,  when  the  liquid  bi 
solid  resembling  frozen  foam,  and 
further  exhaustion  is  cooled  to  m 
deg.,  or  13  deg.  absolute,  which  is  tl 
steady  temperature  that  has  been 
The  solid  may  also  be  got  in  the  ft 
clear  transparent  ice,  melting  at  : 
deg.  absolute,  under  a  pressure  of 
possessing  the  unique  density  of  i 
enth  that  of  water.  Such  cold  inv< 
solidification  of  every  gaseous  subst 
one  that  is  at  present  definitely  k 
the  chemist,  and  so  liquid  hydti 
troduces  the  investigator  to  a  world 
bodies." 

The  next  step  towards  the  absol 
is  to  find  another  gas  more  volaf 
hydrogen,  and  this  occurs  with 
While  this  has  not  yet  been  liquefie 
be  so,  provided  its  critical  point  is 
low  8  degrees  absolute.  If  a  suffide 
temperature  cannot  be  reached  by  tl: 
liquid  hydrogen,  it  may  be  attaine< 
mechanical  production  of  cold  by 
formance  of  external  work.  In  any 
is  probable  that  there  exist  gases  ot 
helium  of  greater  volatility  than  hj 
and  it  is  extremely  improbable  that  t 
lute  zero  will  ever  be  reached  by  ma 

It  may  be  asked,  of  what  use  is 
striving  to  attiiin  low  temperattir 
such  a  question  might  have  been  1 
many  lines  of  scientific  research  wk 
developed  ultimately  beyond  all  con 
expectations..  The  reseanrhes  of 
in  electricity  and  magnetism  ncvct 
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beyond  the  laboratory  stage  in  his  hands, 
yet  upon  them  is  based  the  whole  of  mod- 
em commercial  electrical  engineering,  and 
similar  comparisons  might  be  made  in  nearly 
every  department  of  applied  science. 

There  need  never  be  any  fear  that  the 
domain  of  science  will  become  exhausted, 
or  that  the  limits  of  Nature  will  be  reached. 

"The  battlefields  of  science  arc  the  cen- 
tres of  a  perpetual  warfare,  in  which  there 
is  no  hope  of  final  victory,  although  partial 
conquest  is  ever  triumphantly  encouraging 
the  continuance  of  the  disciplined  and  stren- 


uous attack  on  the  seemingly  impregnable 
fortress  of  Nature.  To  serve  in  the  scientific 
army,  to  have  shown  some  initiative,  and 
to  be  rewarded  by  the  consciousness  that 
in  the  eyes  of  his  comrades  he  bears  the 
accredited  accolade  of  successful  endeavour, 
is  enough  to  satisfy  the  legitimate  ambition 
of  every  earnest  student  of  Nature.  The 
real  warranty  that  the  march  of  progress  in 
the  future  will  be  as  glorious  as  in  the  past 
lies  in  the  perpetual  reinforcement  of  the 
scientific  ranks  by  recruits  animated  by  such 
a  spirit,  and  proud  to  obtain  such  a  reward.'* 


ALLOYS  OF  ALUMINUM. 

APPLICATIONS    OF     METHODS    OF    METALLOGRAPHY    TO    THE    STUDY    OF    ALLOYS    OF 
ALUMINUM  WITH   OTHER    METALS    OF   CONSTRUCTION. 

M.  Leon  Guillet  in  Bulletin  de  la  Societe  d' Encouragement. 


AFTER  the  development  of  the  electrical 
.  methods  of  isolating  metallic  alumi- 
num, about  ten  years  ago,  much  was 
said  about  the  uses  of  the  metal  in  the  arts, 
its  principal  property  of  value  being  thought 
to  be  its  low  specific  gravity.  It  soon  ap- 
peared that  this  was  of  less  importance  than 
had  been  at  first  considered,  the  fact  being 
that,  weight  for  weight,  aluminum  is  about 
equivalent  to  steel,  being  about  one-third 
the  specific  gravity  and  also  about  one-third 
the  tensile  strength.  Nevertheless  aluminum 
has  found  an  important  place  among  the 
materials  of  the  engineer,  mainly  in  con- 
nection with  other  metals,  the  properties 
which  it  imparts  to  alloys  rendering  it  ex- 
tremely Qseful. 

With  the  development  of  the  methods  of 
metallography,  in  which  the  structural  con- 
ftttntion  of  metals  and  metallic  alloys  is  ex- 
amined by  the  microscope  upon  polished  and 
etched  sections,  much  has  been  done  to  ad- 
Tance  to  employment  of  special  alloys.  The 
critical  study  of  the  alloys  of  aluminum, 
contributed  to  the  Bulletin  de  la  Soci^ti 
d'EnconragemiWtt  pour  I'Jndustrie  Nationale, 
by  M.  Leon  Guillet,  contains  much  infor- 
mation of  interest  upon  this  subject. 

M.  Gaillet  also  gives  some  valuable  de- 
tails concerning  the  Goldschmidt  process  of 
obtaining  very  high  temperatures  by  the 
combottion  of  metallic  aluminum,  his  paper 
fbnning  on  the  whole  a  discussion  of  the 
geneni  mdnstrial  properties  of  the  metal. 

Taking  advantage  of  the  high  temperature 


produced  by  the  combustion  of  metallic  alu- 
minum. M.  Guillet  has  employed  it  to  effect 
at  one  and  the  same  time  the  reduction  of 
the  special  metal  which  he  desired  to  alloy 
with  the  aluminum  and  to  make  the  alloy, 
the  result  being  the  production  of  a  number 
of  alloys  not  generally  used.  These  he  has 
then  examined  by  the  processes  of  metal- 
lography, and  he  results  form  a  complete 
record  of  the  available  alloy  of  the 
series. 

M.  Guillet  describes  in  details  the  meth- 
ods which  he  employed,  these  briefly  con- 
sisting of  the  preparation  of  the  oxide  of  the 
metal  to  be  alloyed  with  the  aluminum,  in  a 
fine  powder,  mixing  it  with  the  aluminum, 
the  latter  usually  being  in  fine  grains, 
thoroughly  washed  with  ether  to  remove  any 
traces  of  grease.  This  mixture  was  packed 
in  a  crucible  and  ignited  by  a  fuse  consist- 
ing of  a  mixture  of  aluminum  powder  and 
binoxide  of  barium,  touched  off  by  a  match. 
After  the  fused  mass  had  cooled,  the  cru- 
cible was  broken  and  a  metallic  mass  was 
found,  usually  enveloped  in  crystals  of 
corundum.  This  mass  consisted  of  an  alloy  of 
the  metal  reduced  from  its  oxide,  with  a 
portion  of  the  aluminum  of  the  charge,  and 
this  was  then  polished,  etched,  and  its  con- 
stitution and  composition  studied. 

In  his  original  paper  M.  Guillet  devotes 
successive  chapters  to  detailed  descriptions 
of  the  various  alloys  produced  in  this  way. 
and  for  these  details  the  interested  reader 
must  be  referred  to  the  original  tncnKAx, 
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space  here  limiting  us  to  a  resume  of  his 
conclusions. 

Taking  up  some  of  the  more  important 
combinations  studied,  the  following  special 
properties  may  be  noted: 

Alloys  of  aluminum  and  tungsten,  con- 
taining more  than  58  per  cent,  of  tungsten, 
proved  to  be  very  hard,  but  also  extremely 
brittle.  The  same  was  found  true  of  alloys 
of  alumimim  and  molybdenum,  and  in  the 
alloys  of  the  latter,  containing  a  high  pro- 
portion of  aluminum  there  appeared  a  ten- 
dency to  an  allotropic  modification,  causing 
the  alloy  to  crumble  rapidly  to  powder. 

The  various  alloys  of  aluminum  and  tin 
were  found  to  be  very  malleable  and  readily 
crushed,  but  those  of  uranium  and  aluminum 
on  the  contrary,  were  both  hard  and  brittle. 

The  alloys  of  iron  and  aluminum  con- 
taining more  than  65  per  cent,  of  iron  were 
quite  malleable,  as  were  also  those  of  alu- 
minum and  manganese. 

-\mong  the  interesting  combinations  were 
the  alloys  of  aluminum  and  nickel.  Alloys 
containing  from  50  to  80  per  cent,  of  nickel 
were  found  to  be  very  brittle,  slowly  falling 
to  powder;  while  those  containing  from  80 
to  95  per  cent,  of  nickel  exhibited  a  high  de- 
gree ©f  hardness,  the  maximum  hardness 
being  attained  at  83  per  cent,  of  nickel. 
Similar  results  were  obtained  with  the  alloys 
of  cobalt  and  aluminum.     From  42   to  83 


per  cent,  of  cobalt  an  extreme  <k 
brittleness  was  developed,  while  fof 
nations  between  83  and  98  per  cenf 
bait  a  remarkably  high  degree. of  1 
was  obtained,  the  greatest  hardness 
ing  with  87  per  cent,  of  cobalt. 

M.  Guillet  accompanied  his  papei 
number  of  reproductions  of  mien 
graphs,  showing  the  structure  of  t 
ous  alloys,  and  also  gave  curves  of  i 
of  the  more  important  combination^ 

The  importance  of  these  researc 
appear  when  the  various  combifiatj 
given  practical  trials  in  the  various  1 
of  constructive  work.     It  is  quite 
that  some  of  the  softer  alloys  may 
available  as  bearing  metals,  while 
parting  of   toughness   or   hardness, 
case  may  be,  will  certainly  become  < 
If  it  should  be  found  possible  to 
an  alloy  of  great  strength  and  har 
might  be  found  applicable  for  the 
tion  of  dies  for  stamping  metal,  sk 
dies  might  be  cast  instead  of  requi 
tedious  and  expensive  processes  of 
and  hardening  like  steel. 

While  the  employment  of  the 
burning  aluminum  may  not  proi 
ciently  economical  to  produce  thes 
on  a  commercial  scale,  it  must  pro\ 
for  purposes  of  research,  such  as  M 
has  so  successfully  inaugurated. 


SMOKE  AND  DUST. 


SCIENTIFIC   METHODS   OF   PURIFYING  THE  ATMOSPHERE  OF  TOWNS  AND  CITIES- 
ANALOGIES   TO    WATER   AND   SEWAGE   PURIFICATION. 

Discussiotis  at  the  Sanitary  Congress. 


AMOlfG  the  interesting  papers  pre- 
ssiited  at  the  Manchester  congress 
of  the  Sanitary  Institute  may  be  men- 
tioned two  which  dealt  with  the  important 
question  of  the  purification  of  the  atmos- 
phere of  cities  and  towns.  One  of  these,  by 
Mr.  W.  N.  Shaw,  discussed  the  ever  pres- 
ent question  of  smoke  abatement,  while  the 
other,  by  Sir  James  Crichton-Browne,  M.  D. 
dealt  with  the  problem  of  dust  elimination. 
It  is  interesting  to  note  that  far  greater 
progress  has  been  made  in  the  prevention 
of  polltition  to  drinking  water,  and  to  the 
disposal  of  sewage,  than  has  been  effected  in 
the  purification  of  the  air  which  we  are  com- 
p       '    o  Ibfeathe. 


A 


In  London,  at  a  cost  to  the  comn 
£211,000  a  year,  or  i.38d.  in  the  p< 
rateable  value,  nearly  a  million  tons 
age  are  removed,  day  by  day,  froi 
600,000  houses — about  a  ton  and  a 
each  house,  on  the  average.  At  t 
time,  each  day  in  winter,  ead; 
throws  into  the  atmosphere,  on  the 
perhaps,  10  tons  of  smoke-laden '  a 
total  quantity  of  5  million  tons  of 
laden  air  for  the  inhabited  hovses 
don  per  day,  or  possibly  7  millioa 
day  if  the  factories  be  included.  Tt 
weight  of  solid  soot  which  gives  cd 
body  to  the  smoke,  is  a  very  uncerta 
tity;  it  may,  in  the  worst  cases,  an 
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nearly  3  per  cent,  of  the  coal  consumed, 
and  the  houses  of  London  probably  get  rid 
<»f  300  tons  of  solid  refuse  every  day  by 
throwing  it  up  the  chimney.  This  is  mixed 
with  much  larger  quantities  of  other  more 
4»r  less  injurious  products  of  the  combustion 
«»f  coal.  The  whole  difference  between  the 
problem  of  the  removal  of  sewage  and  that 
of  the  removal  of  smoke  on  similar  lines, 
lies  in  the  comparatively  trivial  distinction 
ihat  under  the  action  of  the  mysterious  force 
«»f  gravity  the  sewage  naturally  goes  down- 
wards, whereas  smoke  goes  upwards — in 
the  first  instance,  at  all  events.  If  the 
smoke  of  our  fires  had  been  in  the  habit  of 
tailing  downwards  and  finding  a  lower  level 
we  should  long  ago  have  been  driven  into 
S(4ving  the  problem  of  its  disposal,  as  we 
have  hecn  driven  to  deal  with  the  disposal 
c»f   sewage. 

While  it  is  possible  that  the  smoke  which 
is  discharged  from  manufacturing  estab- 
lishments may  some  day  be  prevented  by  the 
use  of  central  power  stations,  gas  produc- 
ers, and  internal  combustion  motors,  the 
problem  of  the  smoke  emitted  by  private 
dwellings  demands  a  different  treatment. 
Mr.  Shaw  considers  that  it  would  be  im- 
practicable to  establish  main  drains  or  flues 
for  the  removal  of  the  household  smoke. 
since  it  would  require  some  forty  tunnels  of 
the  size  oi  the  underground  railway  to  deal 
with  the  smoke  of  London  in  that  manner. 
A  more  feasible  treatment  of  the  question 
is  offered  in  the  suggestion  that  it  might 
l»e  possible  to  provide  precipitation  cham- 
Ik.ts  for  tach  block  of  houses,  in  which  the 
smoke  could  be  treated  before  the  air  were 
I»ermitted  to  pass  into  the  outer  atmos- 
phere. It  is  quite  possible  that  municipal 
chimneys,  operated  in  connection  with  pre- 
cipitation chambers  might  afford  a  means 
of  handling  the  question  of  household 
smoke,  without  in  the  least  interfering  with 
the  yse  of  open  fires  or  any  other  method  of 
burning  bituminous  coal. 

The  dust  problem  resembles  that  of  smoke 
prevention  in  one  respect,  in  that  it  relates 
to  the  purification  of  the  air  which  the  resi- 
dents of  cities  and  towns  are  compelled  to 
breathe.  The  enormous  increase  in  the  num- 
l*er  of  dust  particles  in  city  air  as  com- 
pared with  that  of  the  open  country  has 
heen  made  a  subject  of  quantitative  deter- 
mination.    Thus,   on   the   summit  of  Ben 


Nevis  the  particles  of  dust  number  about 
300  per  cubic  centimetre,  while  in  London 
they  are  about  150,000  per  cubic  centimetre, 
and  in  Paris  about  210,000.  It  is  interest- 
ing to  note  that  in  some  instasces  the  air 
of  a  small  village  or  town  is  as  highly  pol- 
luted as  that  of  a  great  city,  this  being  ex- 
plained by  the  fact  that  with  the  increase 
in  the  size  of  a  city,  there  is  not  only  an 
increase  in  the  number  of  particles  in  the 
air  close  to  the  ground,  but  also  an  increase 
in  the  depth  of  the  polluted  stratum  of  air 
over  the   city. 

The  sources  of  dust  are  several,  some  of 
the  most  injurious  dusts  being  those  emit- 
ted by  manufacturing  establishments. 
There  should  be  no  great  difficulty  in  deal- 
ing with  these,  since  the  sources  being  once 
definitely  ascertained,  proper  intercepting 
and  precipitating  devices  might  be  devised 
and   required  to  be  used. 

A  large  portion  of  the  dust  in  the  air  of 
great  cities  is  due  to  the  attrition  of  the 
pavements  by  the  hoofs  of  horses  and  by  the 
pulverisation  of  horse  droppings  and  other 
organic  matter.  Much  of  this  might  be 
avoided  by  the  use  of  smooth  and  hard 
pavements,  and  there  is  no  doubt  that  the 
use  of  sheet  asphalt,  frequently  washed  and 
kept  clean,  would  result  in  a  reduction  in 
the  proportion  of  dust  produced.  Ultimately 
we  may  hope  for  the  metallic  pavement  of 
steel,  practically  dustless,  and  free  from 
appreciable  wear. 

The  general  introduction  of  motor  ve- 
hicles, and  the  entire  banishment  of  the 
horse  to  the  country,  should  do  much  to 
remove  from  the  atmosphere  of  the  great 
city  its  most  prevalent  source  of  pollution, 
and  this  alone  should  form  a  sufficient 
reason  for  the  encouragement  of  automo- 
bile vehicles  of  every  description.  In  those 
cities  in  which  electric  traction  has  replaced 
horse-drawn  tram  cars,  the  improvement  in 
cleanliness  is  most  noticeable,  and  similar 
results  would  follow  the  removal  of  other 
sources  of  animal  filth. 

It  is  most  encouraging  to  observe  the 
question  of  pure  air  treated  in  a  scientific 
manner  and  not  second  to  that  already  ap- 
plied to  water  and  sewage  disposal,  and 
there  is  every  reason  to  believe  that  the 
good  work  of  the  Sanitary  Institute  will 
do  much  to  bring  this  important  subject  to 
a  position  which  its  nature  demands. 


THE  TECHNOLOGY  OF  ILLUMINATION. 


FROM  PRIMITIVE  TORCH  TO  ELECTRIC  ARC  AND    INCANDESCENT  VAFOUB.     A   HISTORICAL 

TECHNICAL  STUDY. 

•Otto  Lumtner,  before  the  Elcktrotechnische  Verein. 


WE  have  become  so  accustomed  to  the 
brilliant  and  effective  illumination 
which  is  found  in  modern  buildings 
and  public  places  that  the  rapid  develop- 
ment in  the  art  of  artificial  lighting  is 
sometimes  overlooked,  and  hence  the  ad- 
dress recently  delivered  before  the  Elcktro- 
technische Verein  in  Berlin  by  Herr  Otto 
Lummer,  and  published  in  the  Elektrotech- 
nische  Zeitschrift  will  be  found  of  interest. 

Historically,  the  study  of  illuminating 
devices  is  a  most  attractive  subject,  but 
its  thorough  investigation  would  take  more 
space  than  could  be  given  within  the  limits 
of  a  treatise.  Naturally  the  first  idea  of 
artificial  lighting  came  with  the  possession 
of  fire,  and  hence  a  blazing  brand  from  the 
fire  led  to  the  use  of  a  torch.  The  search 
for  light-emitting  combustibles  naturally 
revealed  the  illuminating  power  of  oils, 
and  with  this  development  progress  was  ar- 
rested throughout  mediaeval  times.  The 
great  palaces  of  antiquity  were  brilliantly 
lighted  by  enormous  oil  lamps,  differing  in 
size  only  from  the  rag  floating  on  a  chip  in 
a  dish  of  melted  fat,  even  yet  in  common 
use  in  Italy  and  other  parts  of  southern 
Europe;  while  the  candle  is  but  a  more 
portable  form  of  the  oil  lamp,  with  remin- 
iscences of  the  primitive  torch. 

At  the  beginning  of  thp  nineteenth  cen- 
tury only  did  further  progress  appear  with 
the  introduction  of  gas  lighting,  and  this  in 
turn  remained  without  much  improvement 
for  three-quarters  of  a  century,  when  the 
competition  of  electric  lighting  entered  the 
field. 

Since  then  progress  has  been  more  rapid. 
The  pressure  of  the  competition  from  the 
electric  light  led  to  the  introduction  of  the 
incandescent  mantle  of  Auer  von  Welsbach, 
opening  up  a  fertile  field  which  is  not  yet 
exhausted.  The  arc  lamp  was  closely  fol- 
lowed by  the  incandescent  filament  in  an 
exhausted  bulb,  and  this  by  the  enclosed 
arc  and  the  Nernst  glower,  and  to-day  gas 
and  electricity  vie  with  each  other  in  bril- 
liancy and  in  efforts  for  improvement.  Ace- 
tylene must  be  reckoned  as  an  element  in 


28^ 


the  future  of  illumination,  and  the 
other  gases  which  may  yet  be  impress 
the  service  of  man  in  his  desire  to  tar 
into  day. 

After  a  rapid  resume  of  methods  ( 
tometry  and  the  comparison  of  the  1 
efficiency  and  cost  of  various  metfa 
illumination,  Herr  Lummer  proceeds 
amine  the  physical  conditions  upon 
the  various  sources  of  light  depend, 
ing  for  the  present,  the  efforts  whic 
been  made  to  realize  the  ideal  of 
light,"  Herr  Lummer  proceeds  to 
the  principles  of  existing  methods  \ 
mination,  based  upon  the  raising  0 
materials  to  incandescence  by  heat, 
ing  methods  of  illumination  invol 
production  and  emission  of  a  large  ] 
tion  of  invisible  heat  rays  which  n 
surpassed  in  order  that  the  far  great 
quency  of  luminous  vibrations  may 
tained. 

The  study  of  illumination,  theref< 
volves  an  examination  into  the  ques 
the  production  of  extremely  high  tc 
tures,  as  well  as  the  relation  of  tc 
ture  to  luminosity.  The  luminous 
produced  by  high  temperatures  depei 
on  two  factors :  the  nature  of  the  lu 
solid,  and  the  temperature  to  which 
be  raised.  The  luminous  effect  is  grei 
higher  the  incandescent  temperature 
solid,  while  the  greatest  efficiency 
tained,  the  temperatures  being  eqt 
the  substances  which  emit  the  great< 
portion  of  visible  to  invisible  rays 
whole  subject  is  one  involving  ox 
and  while  oxidation  and  luminosii 
occur  at  low  temperatures,  as,  f 
ample,  in  the  luminosity  of  phos 
in  nearly  all  cases  the  rapid 
tion  required  for  high  luminosity  cai 
tained  only  in  connection  with  hig 
peratures. 

Nearly  all  open  flame  lights  invc 
raising  of  carbon  to  incandescence 
heat  of  the  flame  itself.  When,  h< 
the  heat  is  raised  to  a  maximum  the 
is  complete{yg.j:og|u^<^^^[^con 


REy  ElV    OF    THE    ENGIXEERIXG    PRESS. 


2S3 


to  provide  some  other  solid  substance 
raised  to  incandescence  and  lumin- 

This  leads  at  once  to  the  idea  of 
unscn  burner,  producing  a  high  heat 

complete  combustion  of  the  gas,  and 
nplo3rment  of  some  incandescent  sub- 
,  such  as  the  oxides  of  thorium  and 
metals,  as  in  the  Welsbach  mantle. 

principle  of  the  electric  light  con- 
n  the  employment  of  the  heating  ef- 
f  the  current  upon  a  solid  substance 
*d  to  the  high  temperature.  In  the 
fht  the  solid  substance  is  found  in  the 
I  points  between  which  the  arc  is  pro- 
;  in  the  incandescent  lamp  it  is  the 
1  filament,  the  resistance  of  which 
»$  sufficient  heat  to  produce  the  tem- 
rc  necessary  for  incandescence.  In 
lorc  recent  Nernst  lamp  the  incan- 
it  "glower"  is  composed  of  a  non- 
stible  pencil  of  oxides,  which  although 
i-conductor  while  cold,  becomes  of 
*nt  conductivity  when  heated  to  per- 
hc  passage  of  the  electric  current, 
the  resistance  produces  enough  heat 
intain  the   temperature   of   incandes- 

The  osmium  electric  lamp  designed 
ler  von  Welsbach,  employs  as  an  in- 
dent material  the  very  fusible  metal 
m,  enclosed  in  a  vacuum.  The  latest 
»Ie  of  electric  lighting  is  found  in  the 
ry  vapor  lamp  of  Mr.  Cooper  Hewitt, 
ich  the  vapor  of  mercury  in  an  ex- 


hausted tube  is  the  incandescent  substance. 

In  discussing  all  these  methods  of  pro- 
ducing artificial  light  Herr  Lummer  takes 
up  KirchhoflF's  laws  of  the  absorption  and 
emission  of  light,  and  examines  the  emis- 
sion  of  luminous  and  non-luminous   rays. 

By  studying  the  relative  emission  of  en- 
ergy in  various  portions  of  the  spectrum^ 
he  shows  that  the  principle  involved  in  lu- 
minosity depends  upon  the  capacity  of  the 
luminous  substance  to  receive  all  luminous 
rays  and  to  reject,  either  by  reflection  or 
transmission,  all  non-luminous  or  heating 
rays.  From  these  investigations  he  pro- 
ceeds to  discuss  the  laws  of  Stefan  and 
Boltzmann  concerning  the  relation  of  tem- 
perature to  wave-length,  showing  that  the 
product  of  the  absolute  temperature  and  the 
wave  length  is  constant  for  the  maximum 
production  of  energy,  and  that  the  maximum 
energy  is  proportional  to  the  fifth  power  of 
the  absolute  temperature.  He  includes  in 
the  discussion  a  computation  of  the  prob- 
able temperature  of  the  sun,  based  upon 
photometric  measurements,  and  concludes 
with  a  bibliography  of  articles  and  papers 
upon  the  modern  theory  of  illumination. 

The  whole  paper  is  an  excellent  resume 
of  the  very  latest  information  upon  the 
production  of  light  according  to  modem 
theories  and  it  demands  careful  reading  by 
all  who  are  interested  in  this  most  import- 
ant department  of  practical  science. 


THE  LARGE  GAS  ENGINE. 

R.\Pm   DEVELOPMENTS    IN    THE  CONSTRUCTION   OF    L.\RGE    INTERN.\L 
COMBUSTION    ENGINES     FOR   GASEOUS    FUEL. 

//.  A.  Humphrey  before  the  British  Assoeiation. 


the  Paris  exposition  of  1900  the  600 
horse-power  Simplex  gas  engine  ex- 
hibited by  the  Cockerill  company  at- 
i  more  attention  than  any  one  me- 
al exhibit  on  the  grounds.  Before 
osc  of  the  exposition  it  bore  a  large 
d  relating  the  number  oi  orders  which 
cen  booked,  and  now  engines  of  the 
size  and  larger  are  made  by  several 
rs  in  Europe  and  America. 
:he  Belfast  meeting  of  the  British  As- 
on  Mr.  H.  A.  Humphrey  presented  a 

upon  recent  progress  in  large  gas 
fs,  giving  some  interesting  data  con- 
g   recent    gas   engines   of   200   horse 


power  and  over,  and  the  record  is  boih  re- 
markable and  significant.  The  limiting  size 
has  rapidly  grown  during  the  past  two  years 
as  is  shown  by  the  fact  that  Messrs.  Cock- 
erill are  now  constructing  an  engine  of 
2.500  horse  power,  and  are  prepared  to 
build  a  5,000  horse  power  gas  engine. 

The  development  of  the  large  gas  engine 
is  closely  connected  with  the  evolution  of 
fuel  gas  processes,  and  it  is  noteworthy  that 
the  first  gas  engines  in  England  above  400 
horse  power  were  operated  with  Mond  gas, 
while  most  of  the  large  engines  on  the  con- 
tinent have  been  built  for  use  with  blast 
furnace   gas. 
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In  August,  1902,  the  two  leading  English 
manufacturers  had  delivered  or  had  under 
construction  51  gas  engines,  varying  in  size 
between  200  and  1,000  horse-power.  Of 
these  Messrs.  Crossley  Brothers,  of  Man- 
chester, supply  28  engines,  having  an  aggre- 
gate of  8,300  horse-power,  or  an  average  of 
296  horse-power  per  engine,  and  the  Pre- 
mier Gas  Engine  Company,  of  Sandiacre, 
Nottingham,  supply  23  engines,  with  a  total 
of  9,300  horse-power,  giving  an  average  of 
404  horse-power  per  engine.  These  two 
makers  collectively  supply  17,600  horse- 
power, and  of  this  power  12,500  horse- 
power is  for  driving  dynamos. 

This  is  a  striking  proof  of  rapid  pro- 
gress, but  we  have  to  look  abroad  for  the 
great  achievements  in  this  direction.  Ne- 
glecting all  engines  below  200  horse-power, 
we  find  that  Messrs  Korting  Brothers  and 
their  licencees  have  made,  or  have  under 
construction,  32  gas  engines,  with  a  total  of 
44,500  horse-power,  averaging  1.390  horse- 
power per  engine.  The  Societe  Anonyme 
John  Cockerill^  of  Seraing,  and  their  licen- 
cees come  next  with  59  engines,  having  an 
aggregate  of  32,950  horse-power,  so  that  the 
average  size  of  the  engines  built  by  this  firm 
is  558  horse-power.  The  Gazmotoren  Fabrik 
Deutz  takes  the  third  place  with  51  engines, 
developing  collectively  20,655  horse-power, 
and  are  followed  by  the  Deutsche  Kraftgas 
Gesellschaft  and  licencees  working  under 
the  Oechelhauser  patents,  with  engines  num- 
bering 28  and  giving  16,900  horse-power 
A  classified  list  of  these  and  other  large  gas 
engines  shows  the  remarkable  total  of  327 
gas  engines,  capable  of  supplying  181,605 
horse-power. 

Although  America  has  lagged  somewhat 
behind  the  Continent  in  adopting  large  gas 
engines,  there  is  evidence  that  this  state  of 
affairs  will  not  long  remain.  The  De  la 
Vergne  Refrigerating  Machine  Company. 
New  York,  have  taken  out  a  license  to  man- 
ufacture the  Korting  engine,  and  have  an 
order  for  sixteen  2,000  brake  horse-power 
engines  (total  32,000  horse-power)  of  the 
Korting  type;  and  the  Lackawanna  Steel 
Works  have  ordered  five  1,000  brake  horse- 
power engines  for  coupling  to  dynamos. 
It  is  only  a  question  of  time  before  America 
will  be  one  of  the  largest  producers  of  gas 
engines,  and  one  enterprising  American 
'  tn,   the    Snow    Steam-Pump    Works,    of 


Buffalo,  New  York,  have  alreaud 
successful  work  six  1,000  horse-pc 
engines,  and  have  now  nearly  comp 
construction  of  two  enormous  gm 
gas-compressors  of  4,000  horse-poi 
the  first  to  be  running  by  next  M 
and  the  second  by  January,  19c 
Westinghouse  Machine  and  Mann] 
Company,  of  East  Pittsburg,  have  1 
engines  of  1,500  horse-power,  and 
pared  to  build  sizes  up  to  3,000  hon 

The  general  details  of  the  large 
gines  at  present  manufactured  do 
fer  very  materially  from  the  sm: 
gincs  of  the  same  makers,  except 
details  incident  to  the  increased  si 
Beau  de  Rochas  cycle  maintains  iU 
the  simplest  arrangement  possible, 
rious  combinations  of  several  cylir 
made  to  obtain  a  greater  numbei 
pulses  for  each  revolution  of  the  era 

The  uses  to  which  these  large  eni 
put  are  about  equally  divided  beti 
operation  of  blowing  engines  for  I 
naces,  and  for  the  driving  of  dyn; 
general  power  distribution,  the  1 
list  compiled  by  Mr.  Humphrey  foi 
of  more  than  200  horse  power,  o 
or  in  hand,  showing  about  99,0 
power  for  driving  d3mamos,  for  1 
power,  and  82,650  horse  power  f 
purposes. 

The  demand  for  internal  combus 
tors  is  doubtless  a  result  of  the 
demonstration  of  the  great  econpn 
is  obtained  over  the  steam  engir 
is  due,  not  only  to  the  superior 
efficiency  of  the  gas  engine  itself,  bi 
the  fact  that  the  gaseous  fuel  can 
plied  from  a  number  of  sources  not 
able  for  steam  making.  Thus  t\ 
gases  from  blast  furnaces  have  Ic 
burned  under  batteries  of  boilers 
supply  of  power  for  blowing  ar 
purposes,  but  the  use  of  the  gas  er 
ables  the  gas  to  be  converted  int 
direct,  without  the  intervention  of 
ers,  while  the  superior  economy 
large  margin  of  power  available  f 
purposes. 

Producer  gas  can  be  made  from 
together  unsuited  for  steaming,  in 
by-product  processes  still  further 
the  cost  of  power  and  add  to  the  ad 
of  gaseous  §^fi?e§<3|»yJCrt)g  IC 


ELECTRICITY  IN  IRON  MAKING. 


FUSION  OF* MAGNETICALLY  CONCENTRATED  ORES   IN   THE  ELECTRIC  FURNACE — A 
SUBSTITUTE   FOR   BRIQUETTING. 

American  Electrochemical  Society. 


IN  preparing  magnetic  ores  for  the  fur- 
nace by  the  use  of  the  various  magnetic 
concentrators,  the  resulting  product  is 
in  the  form  of  a  fine  powder,  altogether  un- 
fit for  direct  use  in  the  blast  furnace.  For 
this  reason  it  has  been  attempted  to  com- 
press the  concentrate  into  briquettes  of  suffi- 
cient size  and  firmness  to  stand  the  bur- 
den of  the  blast  furnace  as  well  as  the 
action  of  handling  and  shipment,  and  while 
some  briquetting  plants  have  given  satisfac- 
tor>'  results  there  is  yet  much  to  be  desired 
in  the  methods  of  handling  and  working 
such  ores. 

At  the  recent  convention  of  the  Ameri- 
can Electrochemical  Society  a  paper  was 
presented  by  Mr.  Marcus  Ruthenberg,  dis- 
cussing the  application  of  the  electric  cur- 
rent to  the  preparation  of  magnetic  con- 
centrates, and  the  process  is  of  sufficient  in- 
terest to  warrant  discussion. 

The  low  grade  magnetites  are  first  con- 
centrated in  some  form  of  magnetic  appa- 
ratus, of  which  there  are  several  in  suc- 
cessful use,  after  which  the  concentrates  are 
cleaned  up  to  the  highest  point  of  purity  and 
then  put  through  an  electrical  furnace,  the 
melting  zone  of  which  is  a  magnetic  field. 

The  ore  being  magnetic,  the  magnetic 
field  grabs  and  holds  the  grains  of  mag- 
netite, and  the  polar  projection  of  this  mag- 
netic field  being  at  the  same  time  the  elec- 
trodes of  the  smelting  circuit,  the  magnetic 
bridge  thus  formed  by  the  ore  forms  a  high 
resistance  in  the  smelting  circuit.  The  heat 
of  the  smelting  circuit,  therefore,  is  en- 
fendered  within  this  bridge  of  ore  itself. 
The  electrodes  are  water  cooled  and  play  no 
part  in  the  melting  other  than  to  conduct  the 
current  to  the  ore.  The  moment  that  the 
ore  melts  it  loses  its  magnetism,  and  gath- 
ering weight  from  new  molten  material 
being  added  to  it  it  falls  out  of  the  mag- 
netic field,  its  place  being  taken  by  fresh 
portions  of  ore  from  above.  The  result  of 
this  operation  is  agglomerated,  coherent 
masses.  ranginiT  iti  size  from  a  bean  to  a 
walnut,  that  are  hard,  strong,  tough  and 
poroQs,  differing  in  analysis  in  no  way  from 


the  ore,  prior  to  its  agglomeration  except 
for  the  absence  of  moisture  and  the  last 
traces  of  sulphur.  The  product  is  ai>  ideal 
condition  for  use  in  the  blast  furnace. 

In  the  above  operation  the  only  function 
played  by  the  elctric  furnace  is  that  of  fus* 
ing  and  agglomerating  the  ore,  there  being 
no  reduction  or  other  separation  of  metallic 
iron.  If,  however,  a  reducing  material, 
such  as  powdered  cokedust  or  charcoal  dust 
be  added  to  ihe  charge  before  its  introduc- 
tion into  the  electric  furnace,  a  partial  re- 
duction takes  place,  the  fritted  mass  of  car- 
bonaceous dust  and  iron  ore,  partially  melt- 
ed, being  permitted  to  drop  into  a  soaking 
pit. 

If  allowed  to  remain  in  this  soaking  pit  a 
proper  length  of  time  cementation  takes 
place  through  the  action  of  the  heat  left  in 
the  ore  by  the  electric  furnace,  and  the  ac- 
tion of  the  carbon  fritted  into  the  mass, 
which  results  in  producing  reduced  metal, 
which  may  be  termed  steel.  Any  slag  form- 
ing material  remaining  in  the  ore  through 
imperfect  magnetic  concentration  remains 
with  the  metal.  These  materials  ia  any 
event  are  comparatively  small  in  quantity, 
and  arc  just  what  is  wanted  to  protect  the 
bath  of  molten  metal  in  the  open  hearth  from 
the  scorifying  effect  of  the  furnace.  This 
material  from  the  soaking  pits  is  well  adapt- 
ed for  melting  in  the  open  hearth  furnace. 
It  thus  becomes  possible  to  produce  steel 
direct  from  the  ore  through  the  interme- 
diary of  the  electric  furnace  and  the  soak- 
ing pits  in  the  form  of  spongy  iron  or  steel 
ready  for  immediate  melting  in  the  open 
hearth  without  the  intervention  of  the  blast 
furnace  in  any  part.  The  blast  furnace, 
wliile  well  recognized  as  an  economical  ma- 
chine, is  essentially  a  concentrator,  elim- 
inating the  gangue  of  the  ore,  the  limeT 
stone  and  the  ash  of  the  coke  as  a  cinder  or 
slag.  It  costs  far  less  to  grind  and  mag- 
nectically  concentrate  for  the  rentoval  of  the 
gangue.  The  blast  furnace  also  has  the 
disadvantage  of  driving  whatever  phos- 
phorus there  may  be  in  the  ore  into  the 
resultant  pig  iron.    The  Tem(yva\  tiom  \Vv^ 
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ore  of  this  metal  by  magnetic  concentra^ 
tion  is  a  decided  advantage  over  the  blast 
furnace.  It  may  be  as  well  also  to  remem- 
ber the  fact  that  the  limestone  and  fuel 
charge  are  never  entirely  free  from  sulphur 
and  phosphorus,  which  in  the  action  of  the 
furnace  are  driven  into  the  resultant  pig 
iron,  the  phosphorus  entirely  and  the  sul- 
phur partially.  In  the  electric  reduction 
limestone  is  practically  absent,  fuel  in  con- 
tact with  the  charge  is  lacking,  and  reduc- 
ing material  necessary  for  the  elimination 
of  the  oxygen  of  the  ore  is  small  in  quan- 
tity and  may  therefore  be  selected  of  ex- 
ceptional purity  without  regard  to  its  en- 
hanced cost.  Anything  that  will  burn  may 
be  used  for  fuel  to  generate  the  electric 
current,  which  is  the  source  of  heat  to  be 
utilized  in  the  reducing  and  melting  of  your 
ore.  If  water  powers  of  magnitude  be  avail- 
able they  are  sources  of  energy  convertible 
into  heat  units  not  to  be  ignored. 

The  principal  question  concerning  any 
such  process  as  this  lies  in  the  commercial 
features.  Heretofore  all  attempts  to  use 
electricity  for  the  smelting  of  iron  have  been 
based  on  the  complete  fusion  of  the  iron, 
and  it  has  been  computed  that  this  would 


require  theoretically  from  3.000  to 
owatt  •  hours.  The  fritting  open 
scribed  by  Mr.  Ruthenberg,  how 
quires  much  less  energy,  his  ejq 
indicating  that  it  may  be  effected 
expenditure  of  less  than  500  kilow 
of  electric  energy. 

Apart  from  the  cost  of  power 
the  question  to  be  considered  is  tli 
tition  of  cheap  high-grade  iron  01 
mining  and  handling  of  a  low  g 
containing  from  5  to  10  per  cent 
must  act  to  its  disadvantage  as  < 
with  a  60  per  cent,  ore,  so  that 
other  elements  of  cost  to  be  o 
besides  those  of  the  final  treatme 
possible,  however,  that  for  special 
the  electric  process  may  be  foiin 
tageous,  and  ultimately  the  exha 
the  available  beds  of  high  grade 
render  such  concentration  process 
sary. 

In  any  event  the  practical  us 
electric  furnace  for  commercial 
of  metals  will  doubtless  be  advana 
such  experiments  as  Mr.  Ruth< 
making,  and  the  information  thus 
will  lead  to  further  developments. 


MECHANICAL  AIDS  TO  COST-KEEPING 

APPLIANCES   AND   METHODS   FOR  OBTAINING   RECORDING    ORIGINAL    COST    DATA 
IN    THE  WORKSHOP. 

Discussion  of  the  North-East  Coast  Institution. 


THE  papers  presented  before  the  North- 
East  Coast  Institution  of  Engineers 
and  Shipbuilders  upon  various  details 
of  cost-keeping  and  factory  accounting  have 
attracted  valuable  and  interesting  discus- 
sions, and  in  the  recent  issue  of  the  Transac- 
tions the  points  elicited  by  the  papers  by  Mr. 
George  Parker,  and  by  Mr.  R.  P.  Link,  upon 
the  methods  of  originating  the  data  upon 
which  costs  are  ba^ed  are  especially  interest- 
ing. 

There  is  no  doubt  that  the  obtaining  of 
correct  and  reliable  original  data  stands  at 
the  very  foundation  of  any  system  of  fac- 
tory accounting,  and  M  works  managers 
are  now  practically  agfeed  in  believing  that 
the -distributiofi  of  the  men's  time  should 
not  be  originally  made'  by  the  men  them- 
selves. This  being  assumed,  it  follows  that 
the  labour  of  collecting  the  data  by  clerks 


sent  tijrough  the  works  should  1 
ished  as  much  as  possible  by  mechs 
other  devices  which  experience  has 
be  satisfactory. 

Mechanical  time  recorders,  origi 
vised  for  keeping  an  indisputable 
the  time  of  arriving  and  leaving  tl 
have  now  become  so  differentiated 
may  be  used  in  every  department  < 
tablishment,  and  enable  divisions 
divisions  of  time  to  be  recorded  ^ 
venience  and  accuracy. 

Apart  from  the  use  of  machine 
actual  recording  of  time,  they  arc 
ployed  in  connection  with  the  card 
accounting,  which  is  st'eadily  m 
way.  not  only  in  America  and  Gen 
also  in  Great  Britain,  where  there 
more  conservatism  to  overcome.  * 
ish  accountant  especially  apptears  to 
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tant  to  depart  from  the  time  honoured  sys- 
tem of  books,  and  is  disposed  to  mis- 
trust the  idea  of  cards  and  especially  of  or- 
der forms  which  are  to  accompany  the  work 
through  the  shop  for  record  and  entry.  It 
is  curious  to  observe  that  one  of  the  objec- 
tions which  is  strongly  urged  against  the  job 
ticket  in  the  shop  is  the  fact  that  it  would 
become  so  dirty  and  defaced  that  it  would 
be  illegible  by  the  time  it  returned  to  the 
office.  So  far  from  being  an  objection  to 
the  job  order  card  this  might  better  be  con- 
strued as  a  criticism  of  the  shops  in  which 
cleanliness  is  such  a  stranger. 

As  an  example  of  the  conservatism  which 
often  impedes  the  introduction  of  the  sys- 
tems which  have  been  found  so  successful 
elsewhere,  may  be  noted  the  very  general 
disposition  of  works  managers  and  even 
owners  to  place  themselves  almost  invariably 
on  the  defensive,  and  to  take  the  position 
that  anything  other  than  that  to  which  they 
have  become  accustomed  is  to  be  opposed 
and  criticised  adversely. 

The  rational  position  to  take  is  that  of  a 
searcher  after  the  truth,  ready  to  consider  in 
a  manner  apart  from  any  local  or  national 
prejudice  whatever  will  aid  in  the  determi- 
nation of  the  real  facts  which  exist  in  con- 
nection with  the  work  of  the  establishment. 
The  all  important  thing  is  to  determine  as 
closely  as  possible  just  exactly  what  takes 
place  in  connection  with  the  passage  of  a 
piece  of  work  through  the  shop.  Certain 
things  about  it  are  true ;  others  are  only  ap- 
proximately so;  and  still  others  are  alto- 
gether doubtful,  but  the  truth  can  be  had, 
and  anything  which  aids  in  this  good  work 
should  be  encouraged,  no  matter  whose  pre- 
judices are  antagonized.  As  a  matter  of 
fact,  there  is  no  real  difficulty  about  the  de- 
termination of  the  entire  history  of  every 
piece  of  work  which  passes  through  the 
worki«.  if  only  the  subject  be  considered  as 
a  succession  of  perfectly  intelligible  opera- 
tions. Usually  this  can  be  done  on  a  time 
basis,  but  if  the  development  of  the  estab- 
lishment has  progressed  far  enough  in  the 
scale  of  workshop  evolution,  the  labour  cost 
of  most  of  the  operations  will  be  determined 
upon  the  piece  basis,  in  which  case  the  ques- 
tion becomes  mostly  a  matter  of  counting, 
eminently  adapted  for  mechanical  treatment. 

Cost  records  shotild  be  made,  not  only  for 
the  puqiose  of  determining  minimum  sell- 


ing prices,  but  also  with  the  object  of  dis- 
covering opportunities  for  economy.  It  is 
not  enough  to  know  how  much  a  machine 
costs  to  manufacture,  it  is  most  essential  that 
the  manager  should  know  why  it  costs  as 
much  as  it  does,  and  if  the  next  machine  or 
other  article  costs  more  or  less  than  it  did 
the  last  time  it  was  made,  the  records  should 
enable  the  portion  of  the  work  in  which  the 
difference  exists  to  be  promptly  and  acoK 
rately  discovered.  Indeed  this  is  the  most 
important  element  in  a  really  truthful  sys- 
tem of  cost  keeping.  A  method  may  give 
most  beautifully  precise  results,  in  so  far  as 
showing  a  correct  balance  between  distrib- 
uted costs  and  wages  totals  are  concerned, 
and  yet  be  so  inaccurate  as  to  be  wholly  mis- 
leading to  any  one  who  might  attempt  tft 
draw  useful  conclusions  from  it.  If  the  one 
great  object  of  the  ascertainment  of  the  ex- 
act truth  about  the  methods  and  conditions 
of  the  conduct  of  the  establishment  be  made 
the  criterion  by  which  a  cost  system  be 
judged,  the  atmosphere  would  be  greatly 
cleared  from  much  of  the  fog  which  now  ob- 
scures it. 

The  treatment  of  establishment  charges  is 
one  which  is  often  considered  in  a  deceptive 
manner.  Some  managers  appear  to  fed 
that  establishment  charges  are  in  themselves 
something  discreditable,  and  that  if  they  can 
be  so  apportioned  amongst  the  various  ma- 
chine operations  as  to  be  concealed  as  ex- 
pense charges,  th^  are  no  longer  objection- 
able. A  really  truthful  system  of  cost  keep- 
ing permits  nothing  to  be  charged  directly 
to  a  piece  of  work  but  that  which  it  has 
really  and  definitely  caused,  and  if  establish- 
ment charges  are  to  be  rationally  reduced 
it  can  only  be  by  their  being  really  under- 
stood. The  same  is  true  of  depreciation 
charges,  and  the  fact  that  a  tool  still  stands 
on  the  inventory  at  a  positive  value  does 
not  at  all  prevent  it  from  being  a  venerable 
candidate  for  the  scrap  heap. 

The  most  important  thing  about  the  whole 
business  is  for  owners  and  works  managers 
to  abandon  the  ostrich-like  tendency  to  bury 
their  heads  in  the  sand  and  believe  that  they 
can  avoid  the  detection  which  is  in  many  in- 
stances awaiting  them  in  the  form  of  ruin- 
ous competition  from  rival  establishments 
whose  only  strength  lies  in  the  fact  that  they 
know  exactly  what  they  are  doing  and  why 
they  are  doing  it. 


THE  BEAUMONT  OIL  FIELD. 


GEOLOGICAL    AND    INDUSTRIAL    CONDITIONS  ACCOMPANYING    THE    DEVELOPMENT 
OF    THE    OIL  FIELDS  OF  THE  TEXAS  REGION. 

/inter ican  Institute   of  Mining  Engineers, 


^  O  much  has  been  published  about  the 

J      oil   fields  of  Texas  which  bears  the 

evident  impress  of  the  promoter,  that 

is  most  satisfactory  to  receive  the  scien- 
fic  paper  of  Mr.  Robert  T.  Hill,  contrib- 
:ed  to  the  Transactions  of  the  American 
ociety  of  Mining  Engineers,  giving  a 
iliabk  account  of  the  whole  region. 

Mr.  Hill  discusses  at  length  the  sedimen- 
.ry  rocks  of  the  Texas  oil  region  con- 
jcted  with  the  oil  problem,  showing  that 
ley  are  by  no  means  all  of  the  same  geo- 
gical  period,  all  however  belonging  to 
le  Cretaceous  and  later  ages.  The  first 
ell,  bored  by  Captain  Lucas,  passed 
irough  1,100  feet  of  clay  and  quicksand, 
id  the  oil  when  struck  had  a  temperature 
.  more  than  iio°F.  • 

Since  the  beginning  of  190 1,  when  the 
rst  gushing  well  was  struck,  the  produc- 
on  has  increased  until  it  is  estimated  that 
le  output  for  1902  "will  reach  20,000,000 
irrels. 

The  location  of  the  fields  is  an  import- 
it  factor  in  their  commercial  development, 
hree  pipe  lines  have  been  finished,  two  to 
ort  Arthur,  19  miles  long,  and  one  to 
abine,  24  miles  long.  Other  lines  are 
!ai»ned,  so  that  there  wHl  be  no  difficulty 
I  delivering  the  oil  to  seaports,  independ- 
itly  of  any  railway  complications.  At  the 
une  time  there  are  extensive  railway  facil- 
ies,  and  the  transport  problem  is  one  which 
:quires  only  sufficient  time  to  be  solved 
I  more  ways  than  one. 

The  applications  of  the  oil  are  well  de- 
rribed  by  Mr.  Hill : 

'** Within  a  year  from  its  discovery,  Beau- 
lonf  oil  is  burning  in  Germany,  England, 
tiba,  Mexico,  New  York  and  Philadelphia, 
y'lts  energy  steamers  are  being  propelled 
:ross  the  ocean,  trains  arc  hastening  cross 
le  continent,  electricity  generated  and  ar- 
ficial  ice  frozen  in  New  York,  ores  ground 
nd  stamped  in  Mexico,  Portland  cement 
iflhufactured  in  Havana  and  Texas,  and 
as  enriched  in  Philadelphia;  and  this,  too, 
'hile  half  the  world  is  either  unaware  or 
redulous  of  the  value  of  this  fuel." 


The  occurrence  of  the  oil  with  much  sul- 
phur, sulphuretted  hydrogen,  and  salt  has 
complicated  the  theories  of  its  origin,  and 
as  yet  no  altogether  satisfactory  hypothesis 
has  been  offered.  Mr.  Hill,  however,  taking 
the  experimental  data  collected  by  Captain 
Lucas,  offers  a  theory  which  he  sets  forth 
as  follows: 

*'The  hypothesis  is  offered  with  hesitation, 
not  as  a  final  explanation,  but  in  the  hope 
that  it  may  serve  as  a  basis  for  discussing 
through  which  the  truth  may  be  reached.  1 
think  it  fully  interprets  the  Lucas  group  of 
phenomena,  and  accounts  for  the  mystery  of 
Spindle  Top  far  more  satisfactorily  than 
any  other  thus  far  presented;  and  that  it 
may  also  account  for  the  independent  origin 
of  the  sulphur,  sulphuretted  hydrogen  and 
gypsum,  regardless  Of  their  association  with 
the  oil. 

The  hypothesis  is  as  follows:  The  oil- 
and  salt-pockets  of  the  Texas  Coastal  Plain 
are  probably  not  indigenous  to  the  strata  in 
which  they  are  found,  but  are  the  resultant 
products  of  columns  of  hot  saline  waters 
which  have  ascended,  .  under  hydrostatic 
pressure,  at  points  along  lines  of  strtictural 
weakness,  through  thousands  of  feet  of 
shale,  sand,  and  marine  littoral  sediments  of 
the  Coastal  Plain  section,  through  which  oil 
and  sand  are  disseminated  in  more  or  less 
minute  quantities.  The  oil,  with  sulphur, 
niay  have  been  floated  upward  on  these 
waters,  and  the  salt  and  dolomite  may  have 
been  crystallized  from  the  saturated  solu- 
tion. 

"The  channels  of  these  ascending  waters 
may  have  been  in  places  of  structural  weak- 
ness, such  as  fissures,  which  probably  at  one 
time  continued  to  the  surface,  but  may  have 
been  sealed  by  the  deposition  of  the  later 
overlapping  strata  now  capping  the  oil- 
pools.  Such  features,  when  occurring  under 
gentle  anticlines,  may  explain  the  collec- 
tion of  oil  beneath  the  surface  in 
pools." 

The  importance  of  the  experience  which 
is  being  gained  with  the  Texas  fuel  oil  comes 
with  especial  force  and  value  in  the  liglit 
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effect  of  the  strike  in  the  anthracite 
pons  of  Pennsylvania.  The  greater 
nber  of  fuel  resources,  the  less  the 
lity  of  a  deficiency  in  the  supply  at 
*  time.  It  is  altogether  possible  that 
establishments  which  must  be  inde- 
i  of  artificial  restrictions  in  the  sup- 
fuel  will  hereafter  equip  themselves 


for  oil  fuel  as  well  as  coal,  and  use  which- 
ever is  most  available,  the  possibilities  of 
a  stoppage  being  far  more  remote  in  such 
circumstances.  For  marine  purposes  it  is 
possible  that  oil  fuel  may  solve  the  problem 
oC  the  stoking  of  boilers  mechanically  at 
sea,  and  thus  remove  the  difficult  question 
of  hand  stoking,  with  all  its  labor  troubles. 


THE  HEAT  TREATMENT  OF  STEEL. 

RHEATING    AND   ANNEALING — POPULAR   FALLACIES   CONCERNING   THE  BEHAVIOUR   OF 
STEEL    UNDER    HEAT   CONTROVERTED. 


Prof.  Heyn,  before  the 

a  rather  interesting  fact  that  when- 
T  any  one  comes  out  with  some  start- 
l   proposition   concerning   principles 
t  is  supposed  were  definitely  settled, 
people  rise  up  at  once  to  say  that  they 
all  long  ago.    Thus  it  has  been  gcn- 
iccepted  that  steel  was  made  tough 
ing  it  to  a  full  red  and  allowing  it  to 
ry  slowly.    The  high  heat  was  con- 
to  be  best  applied  for  several  hours, 
•  cooling  prolonged  through  several 
Now,  in  his  paper  presented  before 
B  mnd  Steel  Institute  at  Diisseldorf, 
4)r    Heyn,   of    Charlottenburg.    says 
len  low-carbon  mild  steel  is  annealed 
cntnres  above  1,000  degrees  C.  there 
an  increase  in  brittleness  if  the  an- 
period    is    sufficiently    long.      This 
Professor  Heyn  calls  "overheating," 
takes  care  to  distinguish  carefully  be- 
this  and  what  is  called  "burning." 
adng  is  distinctly  limited  to  include 
I,  due  to  heat,  of  a  purely  physical 
er,  unaccompanied  by  any  chemical 
while  burning  conveys  the  idea  of  a 
of  combustion,  the  taking  up  of  ox- 
j   the  metal,   involving  a   chemical 

general  phenomena  observed  by  Pro- 
ficyn  may  be  summed  up  as  follows : 
is  attempted  to  anneal  steel  at  a 
itnre  above  1.000°  C,  the  brittleness 
es,  growing  with  the  increase  in  tem- 
e  and  with  the  duration  of  the  pro- 
For  temperatures  between  700**  and 
0  increase  in  brittleness  is  produced, 
r  prolonged  the  annealing.  It  is, 
ne,  possible  so  to  regulate  the  tcm- 
r  and  time  to  produce  any  desired  de- 
»f   brittleness.     The    ttmperatnre    at 


Iron  and  Steel  Institute. 

which  the  brittleness  increases  with  time 
lies  somewhere  between  900*^  and  1,100°. 
The  effects  of  overheating  do  not  require  the 
extreme  white  heat  for  their  production,  ap- 
pearing at  considerably  lower  temperatures, 
it  being  only  necessary  to  give  sufficient  time 
to  produce  the  most  marked  effects. 

As  a  result  of  these  facts,  the  process  of 
annealing,  to  be  effective,  must  be  carried 
out  with  certain  precautions.  Taking  a 
temperature  of  900°  C,  which  should  not 
be  greatly  exceeded,  a  short  period,  say 
about  half  an  hour,  is  sufficient,  and  in  fact, 
longer  annealing  should  be  carefully  avoid- 
ed; and  the  nearer  the  temperature  limit 
of  about  1,000°  C.  is  approached,  the  shorter 
should  be  the  time  during  which  it  is  main- 
tained. It  is  important,  however,  that  the 
temperature  should  be  at  least  900°  C,  since 
below  that  heat  an  annealing  of  several 
hours  is  not  sufficient  to  remove  brittleness, 
although  the  desired  result  can  be  attained 
by  annealing  at  a  temperature  between  700"* 
and  850°  for  several  days. 

The  discussion  of  the  paper  brought  some 
experiences  of  other  observers  which  fully 
confirm  and  supplement  Professor  Heyn's 
researches.  Thus  Mr.  Stead  stated  that 
while  steel  could  be  made  tough  by  heating 
it  to  temperatures  under  1,000*  C,  it  would 
be  made  brittle  by  raising  it  to  i,200*.  A 
short  heating  to  a  high  temperature  of  a 
brittle  steel  with  a  coarse  grain,  will  pro- 
duce a  fine  grain,  while  the  same  result  will 
be  obtained  by  a  longer  heating  at  a  lower 
temperature. 

Another  element  to  be  taken  into  consid- 
eration is  the  size  of  the  piece  under  tceat- 
ment,  since  time  is  required  for  the  real^ 
rangement  of  the  particles  to  take  v^V^ce. 


ago 
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The  most  important  fact  of  the  whole  sub- 
jcit  is  that  brittleness  can  be  entirely  re- 
moved by  raising  the  steel  to  the  proper 
temperature  for  but  a  single  minute  and 
then  permitting  it  to  cool  in  the  air  at  once. 
It  can  be  made  entirely  a  matter  of  tem- 
perature but  the  temperature  must  be  just 
right ;  if  too  low,  the  brittleness  will  not  be 
removed,  if  too  high,  overheating  will  occur.  • 

The  importance  of  this  fact  in  practical 
work  cannot  be  overestimated.  Failure  in 
structural  work  doubtless  arises  often  from 
brittleness  in  the  material,  a  defect  not  re- 


vealed by  chemical  analysis  nor  1^  I 
tensile  tests.  If,  however,  freedo 
brittleness  can  be  entirely  assured 
a  methodical  operation  and  rapid 
and  immediate  cooling,  the  only  esse 
ing  the  strict  maintenance  of  the 
temperature,  there  is  no  permissiM 
for  the  use  of  any  brittle  material  ii 
structure.  As  Mr.  Stead  put  it:  Ij 
future,  lives  are  lost  by  the  failu 
properly  designed  steel  structure 
who  have  neglected  the  reheatinip 
should  be  held  guilty  of  manslaugl 


THE  AMERICAN  ELECTROCHEMICAL  SOCIETY. 

RAPID  DEVELOPMENT  OF  AN  ORGANIZATION  REPRESENTING  A  NEWLY  CREATED 
DEPARTMENT   OF    INDUSTRY. 

Convention  at  Niagara  Falls. 


IT  has  been  observed  that  in  some  re- 
spects the  science  of  electrical  engineer- 
ing is  becoming  more  and  more  a  de- 
partment of  mechanical  engineering,  the 
great  power  stations  and  applications  con- 
taining much  more  mechanical  than  elec- 
trical work,  but  this  cannot  be  said  of  the 
recently  developed  and  rapidly  growing  elec- 
trochemical industries.  The  mere  fact  that 
this  department  of  applied  science  has  be- 
come of  sufficient  magnitude  to  maintain 
a  large  and  prosperous  professional  so- 
ciety is  evidence  of  its  prominence  and  ac- 
tivity. 

It  is  interesting  to  note  that  the  real  de- 
velopment of  modern  chemistry  owes  much 
of  its  progress  to  the  electrochemical  re- 
searches of  Davy  and  of  Faraday,  but  it 
was  not  until  the  arrival  of  the  dynamo  and 
hydroelectric  station,  providing  an  ample 
supply  of  cheap  electrical  energy,  that  it 
became  possible  to  turn  the  tables  and  enlist 
electricity  as  an  effective  agent  in  the  in- 
dustries of  manufacturing  chemistry.  Now 
that  this  has  been  done,  however,  the  art 
has  progressed  so  rapidly  that  the  older 
methods  of  chemical  manufacture  are  con- 
stantly undergoing  revision,  while  new  pro- 
ducts, hitherto  not  produced  artificially, 
have  been  added  to  the  list  of  marketable 
supplies. 

Niagara  Falls  is  an  especially  appropriate 
situation  for  a  meeting  of  electrochemists, 
"mce  it  is  there  that  the  greatest  installa- 

ns  of  electrical  manufacturing  of  chemi- 


cal products  are  operated.  It  is  onl 
sary  to  mention  the  subjects  of  all 
carborundum,  artificial  graphite, 
carbide,  caustic  alkalies,  artificial  nil 
etc.,  etc.,  to  show  to  how  great  ai 
the  electrochemical  industries  have  I 
pendent  upon  the  great  power  p 
Niagara  Falls  for  their  existence. 

It  is  unfortunate,  however,  that  ti 
of  secrecy  and  isolation  which  has 
guished  the  electrochemical  indua 
Niagara  Falls  should  have  been  ma 
during  the  convention  of  men  best « 
to  appreciate  them.  It  has  been  the 
ence  of  all  other  technical  societies 
open  handed  hospitality  of  all  the  e 
ments  in  their  especial  lines  has 
great  value  to  the  hosts  as  well  a 
visitors.  The  men  who  welcome 
itors  to  their  works  make  no  mista 
doing,  they  might,  if  it  were  necessai 
selfishness  as  a  reason  for  their  ope 
since  they  may  learn  more  than  the 
In  other  departments  of  engineeri 
well  appreciated  that  the  days  of  ( 
secretiveness  are  past,  and  that  a  n 
has  to  conduct  his  work  behind  closi 
is  not  likely  to  keep  up  in  the  vai 
procession.  Doubtless  as  the  manj 
the  electrochemical  industries  beo 
terested  in  the  work  of  the  society  t 
learn  to  abandon  their  present  unfi 
attitude,  and  realize  that  they  have  i 
if  not  mo^gitfe^d  Jpra  than  they 
show. 


The  following  pages  from  a  Descriptive  index  to  the  important  articles  of 
permanent  value  published  currently  in  about  two  hundred  of  the  leading  engi- 
neering journals  of  the  world, — in  English,  French,  German,  Dutch,  Italian, 
and  Spanish,  together  with  the  published  transactions  of  important  engineering 
societies  in  the  principal  countries.  It  will  be  observed  that  each  index  note 
gives  the  following  essential  information  about  every  article. 


(i)  The  full  title, 

(2)  The  name  of  its  author, 

(3)  A  descriptive  abstract, 


(4)  Its  length  in  words, 

(5)  Where  published, 

(6)  When  published. 


IVe  supply  the  articles  themselves,  if  desired. 

The  Index  is  conveniently  classified  into  the  larger  divisions  of  engineering 
science,  to  the  end  that  the  busy  engineer  and  works  manager  may  quickly  turn 
to  what  concerns  himself  and  his  special  branches  of  work.  By  this  means  it  is 
possible  within  a  few  minutes'  time  each  month  to  learn  promptly  of  every  im- 
pprtant  article,  published  anywhere  in  the  world,  upon  the  subjects  claiming 
one's  special  interest. 

The  full  text  of  any  article  referred  to  in  the  Index,  together  with  all  illus- 
trations, can  be  supplied  by  us.  See  tlie  "Explanatory  Note"  at  the  end,  where 
also  the  full  titles  of  the  journals  indexed  are  given. 


Divisions  of  the  Engineering  Index. 


Civu,  Engineering   291 

hixcTRiCAL  Engineering  296 

G.\s  WoiKS  Engineering  303 

Industrial  Economy  304 


Marine  and  Naval  Engineering 305 

Mechanical  Engineering 307 

MiNiG  AND  Metallurgy 314 

Railway   Engineering    319 


Street  and  Electric  Railways 322 
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BRIDGES. 


Arches. 

Heavy  Concrete  Arches.  Describes  a 
double  50-foot  concrete  arch  bridge,  having 
a  greater  thickness  of  arch  width  than  is 
ordinaril/  used.  1000  w.  Eng  Rec — Aug. 
30,  1902.    No.  50314- 

Thc  Computation  of  Circular  Arched 
Girders  (Beitrag  zur  Berechungsweise  der 
Kreisbogentrager).  Adolf  Francke.  With 
formulas  and  diagrams  for  the  determina- 
tion of  stresses  in  circular  braced  arches 
with  joints  at  various  points.  3000  w.  i 
plate.  Oesterr  Wochenschr  f  d  Oeffent 
Baudienst — Aug.  23,  1902.    No.  50744  B. 

We  supply  copies  of  these 
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The  Proper  Curvature  for  a  Filled  Arch. 
Daniel  B.  Luten.     Discusses  points  in  the 
construction  and  design.     2000  w.     R  R 
Gaz— Sept.  12,  1902.    No.  50517. 
Bridge  Terminal. 

A  Proposed  New  Brooklyn  Bridge 
Trolley  Terminal  Plan.  A  brief  illustrated 
explanation  of  the  plan  designed  by  Mr. 
Neils  Poulson.  500  w.  Eng  News — 
Sept.  II,  1902.  No.  50507. 
Brooklyn  Bridge. 

Plan  for  Relieving  Brooklyn  Bridge.  Il- 
lustrations and  plans  with  description  of 
changes  proposed  by  Neils  Poulson,  for 
relief  of  the  ^ongesti^^3(3tej^c  at  the 

articles.    See  page  315.  ^ 


)2 


THE  ENGINEERING  INDEX. 


Manhattan  terminal.    90b  w.    St  Ry  Joar 
—Sept.  20,  1902.    No.  50660  D. 
ast  River  Bridge. 

The  Footbridge  for  Building  the  Cables 
of  the  New  East  River  Bridge,  New  York. 
Isaac  Harby.  Gives  a  brief  description  of 
the  cables  and  a  statement  of  the  condi- 
tions encountered,  with  an  illustrated  de- 
scription of  the  construction  of  the  foot 
bridge,  giving  the  reasons  for  constructing 
it.  6300  w.  Pro  Am  Soc  of  Civ  Engrs — 
Sept.,  1902— No.  50686  E. 
raser  River. 

A  New  Bridge  Over  the  Eraser  River  at 
New  Westminster,  British  Columbia.  An 
illustrated  detailed  description  of  a  bridge 
having  two  decks,  one  for  wagon  traffic 
and  the  other  for  steam  and  electric  rail- 
road traffic.  1700  w.  R  R  Gaz — Aug.  29, 
1902.  No.  50270. 
orth  Wales. 

Bridge  Over  Llyfni.  Illustrates  and  de- 
scribes a  bridge  of  rather  unusual  con- 
struction recently  erected  by  the  owners  of 
the  South  Dorothea  Slate  Quarry  at  Nan- 
tile,  North  Wales.  600  w.  Engr,  Lond — 
Aug.  22,  1902.  No.  50365  A. 
Id  Bridges. 

Unit  Stresses  and  Impact  in  Old  Rail- 
way Bridges.  A.  F.  Robinson.  Abstract 
of  a  lecture  delivered  at  the  Univ.  of  Illin- 
ois. Discussing  what  is  the  highest  unit 
stress  that  may  be  permitted  in  old  metal 
bridges,  and  how  long  the  structures  will 
be  apt  to  last.  2000  w.  Eng  News — Sept. 
25,  1902.  No.  50676. 
einforced  Concrete. 

Concrete- Steel  Bridges.  D.  B.  Luten. 
Considers  the  suitability  of  this  material 
for  bridge  construction,  giving  illustrated 
descriptions  of  the  method  of  design  used. 
1300  w.  Munic  Engng — Sept.,  1902.  No. 
50329  C. 
iaduct 

The  Eighteen  Mile  Creek  Viaduct.  Il- 
lustrated description  of  the  method  of  re- 
placing a  double-track  viaduct  with  a  new 
structure  at  the  same  grade  on  the  same 
piers,  without  interrupting  traffic.  2300  w. 
Eng  Rec— Sept.  20.,  1902.    No.  50641. 

CANALS,  RIVERS  AND   HARBORS. 
Itona. 

The  Enlargement  of  the  Harbor  of  Al- 
tona  (Erweiterung  des  Altonaer  Hafens). 
H.  V.  Horn.  With  details  of  the  new  dyke 
by  which  the  new  harbor  is  enclosed  and 
protected  from  storms  and  ice.  2000  w.  i 
plate.  Oesterr  Wochenschr  f  d  Geffent 
Baudienst— Sept.  13,  1902.  No.  50746  B. 
arge  CanaL 

The   New   York   Barge   Canal   Project 

Aeraii^,     Editorial,    discussing  the   report 

the  Ontario  route  just  rendered  by 


the  committee  of  Canal  Assn.  of  Create 
N.  Y.    1600  w.    Eng  News — Sept.  11,  1902 
No.  50506. 
Breakwater. 

See  Civil  Engineering,  Materials. 
Canal  Haulage. 

See  Electrical  Engineering,  Power  Ap- 
plications. 
Coast  Protection. 

The  Protection  and  Improvement  ol 
Foreshores  by  the  Utilization  of  Tidal  and 
Wave  Action.  R.  G.  Allanson-Winn.  Dis- 
cusses how  to  permanently  safeguard  a 
line  of  frontage  from  the  erosive  action 
of  the  sea  at  low  cost,  commending  the 
system  of  groyning  discovered  by  Edward 
Case.  III.  7000  w.  Pro  Am  Soc  of  Civ 
Engrs — Aug.,  1902.     No.  50428  E. 

The  Sea  Coast.  A  review  of  a  recent 
book,  by  W.  H.  Wheeler,  containing  a 
wonderful  amount  of  information  concern- 
ing coasts,  defensive  works,  sea  walls, 
groynes,  etc.,  especially  as  regards  the 
coasts  of  England.  111.  5400  ^.  Builder 
—Sept.  6,  1902.  No.  50551  A. 
Dams. 

A  Proposed  New  Type  of  Masonry 
Dam.  Discussion  of  the  paper  by  George 
L.  Dillman.  2700  w.  Pro  Am  Soc  of  Civ 
Engrs— Aug.,  1902.     No.  50435  E. 

A  List  of  Failures  of  American  Dams. 
W.  R.  Hill.  An  annotated  list  from  the 
presidential  address  before  the  Am.  W. 
Wks.  Assn.  4400  w.  Eng  Rec— Sept.  27, 
1902.    No.  50822. 

Construction  of  the  Lauchensee  Dam. 
Condensed  from  the  ZeiUchrift  fur  Bau- 
wesen.  H.  Frecht.  An  outline  of  con- 
struction methods  used  in  a  difficult  and 
expensive  masonry  dam  built  to  increase 
the  low-water  flow  in  the  streams  of  the 
Vosges  Mountains.  2700  w.  111.  Eng 
Rec — Aug.  30,  1902.    No.  50310. 

Reconstruction  of  the  Lake  Winnibi- 
goshish  Dam.  Illustrated  description  of  a 
movable  dam  having  five  drum  gates  of 
the  Tainter  type  and  a  reversed  bear-trap 
gate.  3200  w.  Eng  Rec— Sept.  13,  1902. 
No.  50524. 

The  Break  in  the  Utica  Reservoir.  Illus- 
trated description  of  the  manner  in  which 
a  70  ft.  earth  dam  failed.  600  w.  Eng 
Rec— Sept.  27,  1902.    No.  50821. 

The  San  Leandro  Earth  Dam  of  the 
Oakland  Water  Works.  Burr  Bassell.  An 
illustrated  description  of  a  high  earlh  dam 
originally  biiilt  in  1874-5,  but  since  raised 
to  a  height  of  125  ft.  above  the  original 
surface,  155  ft.  above  the  bottom  of  the 
central  puddle  trench,  and  158  ft  abore 
the  bottom  of  the  concrete-filled  secondary 
trenches.  A  large  part  cf  the  embaakment 
was  sluiced  in  by  the  hydraulic  process.. 
1300  w.  Eng  News— Sep© Qto  902.  Na 
50504.  ^ 


We  supply  cepies  of  these  articles.    See  pote  ?^5. 
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Dredging. 

Dredging  Machines.  John  Bogart.  Read 
l»oforc  the  International  Nav.  Cong,  at 
r^iisseldorf.  Deals  with  the  construction. 
capacity,  and  cost  of  operating  dredging 
machines  of  several  types  in  recent  exca- 
vations of  large  magnitude.  5600  w.  Engng 
— Aiig.  29,  1902.    No.  50473  A. 

The  Cost  of  Dredging  with  Different 
Oasses  ©f  Plant.  John  Bogart.  Con- 
densed paper  read  before  the  Interna- 
tional Nav.  Cong,  at  Diisseldorf.  De- 
scribes centrifugal  pump,  dipper  and  vac- 
uum pump  dredgers  employed  in  excavat- 
ing 1,500,000  cu.  yds.  of  clay  and  earth,  and 
gives  itemized  cost  of  excavation  with 
each  class.  5000  w.  Eng  Rec — Sept.  13. 
1902.     No.  50523. 

Bry  Dock. 

A  New  Japanese  Dry  Dock.  Illustrates 
and  describes  the  Kawasaki  Company's 
dry  dock  at  Kobe,  built  wholly  under  the 
direction  of  native  trained  experts.  Many 
difficulties  were  met,  but  the  construction 
seems  practically  perfect.  2400  w.  Engng 
— Aug.  22.  1902.     No.  50369  A. 

Floating  Dock. 

Durban  Floating  Dock.  Illustrates  and 
<lescribes  the  launch  of  this  tloating  dock 
built  to  the  order  of  the  Natal  Govern- 
ment. 1000  w.  Engrs'  Gaz — Sept.,  1902. 
No.  50465  A. 

Isthmian  Canal. 

Sanitary  Problems  Connected  with  the 
Construction  of  the  Isthmian  Canal.  Geo. 
M.  Sternberg.  Considers  how  best  to 
avoid  unnecessary  sacrifice  of  life  by  those 
employed  on  this  great  work.  3700  w. 
N  Am  Rev — Sep.,  1902.     No.  50321  D. 

Locks. 

A  New  Canal-Lock  System  ( Ein  Neues 
Sparschleusen-System).  Prof.  L.  Czischek. 
.\  description  of  the  Tenscher-Czischek 
>ysteras  in  which  a  rolling  cylinder  dis- 
places the  water  necessary  to  effect  the 
desired  difference  in  level.  4500  w.  i 
I»late.  Zeitschr  d  Oesterr  Ing  u  Arch 
Ver— Aug.  29,  1902.    No.  S0729  B. 

Lightkonae. 

The  Lighthouse  at  L'lle  Vierge.  Illus- 
trations and  description  of  a  recently  com- 
pleted lighthouse  off  the  coast  of  Brittany. 
\\  hich  has  the  distinction  of  being  the  most 
I«»tty  yet  erected.  2800  w.  Engng — Aug. 
22.  1902.     No.  5036*  A. 

NUe. 

The  Nile  Irrigation  Works.  An  illus- 
trated article  describing  the  great  dam  at 
X^souan,  the  locks,  sluices,  etc.  2000  w. 
Sci  Am — Sept  20,  1902.    No.  50601. 

Piles. 

Sinking:  and  Testing  an  Iron  Pile.  De- 
scribes the  methofi  ef  sinking  a  pile  at 
H-  'boken,  N.  J.,  at  the  foot  of  pier  C  in  the 

IVe  supply  copies  of  these 


North   River.     1600  w.     Eng  Rec — Aug. 
30,  1902.     No.  50315. 
River  Improvement. 

Improvement  of  the  Black  Warrior, 
Warrior  and  Tombigbee  Rivers,  in  Ala- 
bama. Discussion  of  the  paper  by  R.  C. 
McCalla.  7800  w.  Pro  Am  Soc  of  Civ 
Engrs— Sept.,  1902.     No.  50687  E. 

CONSTRUCTION. 

American  Methods. 

The  American  Engineer  in  England. 
William  G.  Sloan.  Describes  the  work  of 
building  the  plant  01  the  British  Westing- 
house  Elec.  &  Mfg.  Co.,  comparing  Eng- 
lish and  American  methods  and  giving 
many  interesting  facts.  111.  5200  w. 
Jour  W  Soc  of  Engrs — Aug.,  1902.  No. 
50286  D. 

Building  Construction. 

The  Bank  of  the  State  of  New  York. 
Illustrated  description  of  a  25-story,  steel- 
cage  structure  resting  on  foundation  piers 
sunk  by  the  pneumatic  process,  and  show- 
ing many  unusual  details  in  the  wind  brac- 
ing and  connections  of  the  steel-work. 
3800  w.  Eng  Rec — Sept.  13,  1902.  No. 
50521. 

Dams. 

See  Civil  Engineering,  Canals,  Rivers, 
and  Harbors. 

Dome. 

Steel  Dome  for  W^est  Baden.  Ind.,  Ho- 
tel ;  the  Largest  Dome  in  the  World. 
Views,  drawings  and  description  of  this 
great  structure.  1000  w.  Eng  News — 
Sept.  4,  1902.    No.  50394- 

Foundations. 

Lowering  a  Heavy  Foundation  Girder. 
Illustrated  description  of  the  method  used 
in  constructing  the  foundations  of  a  large 
steel-cage,  twenty-story  office  building  in 
New  York,  iioo  w.  Eng  Rec — Aug.  30, 
1902.    No.  50318. 

Office  Building. 

The  Blair  Building.  New  York.  Illus- 
trated description  of  the  construction  of  a 
20-stor>',  steel-cage  office  building  in  New 
York.  3000  w.  Eng  Rec — Sept.  6,  igo2. 
No.  50448. 

Pavements. 

See  Civil  Engineering,  Municipal. 

Permanence. 

Relative  Permanence  of  Steel  and  Ma- 
sonry Construction.  Informal  discussion 
of  whether  steel  is  susceptible  of  being 
made  as  permanent  a  building  material  as 
masonry.  4000  w.  Pro  Am  Soc  of  Civ 
Engrs— Aug,  1902.    No.  50431  E. 

Roads. 

An  Appreciative  Analysis  of  Macadam 
Road  Construction.  C.  H.  W.  Biggs. 
Read  at  the  Bristol  meeting  of  the  Incor. 

articles.    See  page  32$. 
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Assn.  of  Munic.  &  Co.  Engrs.  Gives  the 
writer's  views  on  proper  construction  of 
roads.  1300  w.  Builder— Aug.  30,  1902. 
No.  S0453  A. 

Notes  Concerning  Road  Construction. 
Describes  the  method  employed  in  building 
the  State  aid  roads  in  New  York.  Also 
gives  the  recent  experience  of  the  State 
roads  of  Massachusetts.  1800  w.  £ng 
Rec— Aug.  30,  1902. .  No.  50313. 

Road  Grades.  C.  H.  Fitch.  A  discussion 
of  some  points  in  road  surveying  and  con- 
struction. 1400  w.  Min  &  Sci  Pr — Sept. 
6,  1902.    No.  50494. 

The  Adjustment  of  Macadam  Road  De- 
sign to  Various  Subgrade  Soils.  From 
the  report  of  the  Massachusetts  Highway 
Commission,  describing  methods  employed. 
700  w.  Eng  News — Sept.  4,  1902.  No. 
50400. 
Skeleton  Construction. 

The  New  York  Steel  Buildings.  From 
the  Birmingham  Daily  Post.  Extract 
from  an  article  giving  a  description  of  the 
latest  manner  of  building  in  New  York, 
as  it  appeared  to  an  Englishman.  2500  w. 
Archt,  Lond— Sept.  5,  1902.    No.  50552  A. 

The  Steel  Framework  of  the  Farmers' 
Bank  Building.  Pittsburg.  Pa.  An  illus- 
trated description  of  the  steel  structural 
work  of  a  24-story  office  building.  4200 
w.  Eng  News— Sept.  18,  1902.  No.  50- 
590. 
Tunnels. 

Difficult  Work  in  Repairing  a  Swiss 
Railway  Tunnel.  Illustrates  and  de- 
scribes methods  of  repairing  a  rock  fall 
which  was  so  serious  that  traffic  was  in- 
terrupted for  53  days.  900  w.  Eng  News 
—Sept.  25,  IQ02.    No.  50675- 

Difficult  Work  on  the  Meudon  Tunnel 
on  the  New  Railway  from  Paris  to  Ver- 
sailles. Translated  from  Le  Genie  Civil. 
An  illustrated  description  of  interesting 
work  because  of  the  difficulties  encoun- 
tered. 1800  w.  Eng  News — Sept.  11, 
1902.     No.  50505. 

The  Simplon  Tunnel  (Simplon  Tunnel). 
An  abstract  of  the  quarterly  report  of 
progress  on  the  Simplon  tunnel,  showing 
the  work  and  operative  conditions  from 
March  to  June,  1902.  2000  w.  Schweiz 
Bauzeitung— Aug.  30,  1902.  No.  50737  B. 
Underpinning. 

Complicated  Underpinning.  Illustrated 
description  of  methods  of  supporting  high 
walls  where  the  working  space  wa«;  un- 
usually restricted.  2000  w.  Eng  Rec — 
Sept.  27,  1902.    No.  50826. 

MATERIALS. 
Building  Stone. 

The  Stone  Resources  of  Washington. 
The  first  of  a  series  of  illustrated  articles 


Wt  supply  copies  of  thest  articles.    See 


Caving  an  account  of  the  building  ifeo 
this  state,  and  their  developmenL 
w.    Stone— June,  1902.    Senal.    iti 
No.  S0478  C. 
Concrete. 

Materials  for  the  Concrete  of  tht 
falo  Breakwater.  Emile  Low.  Illiu 
article  giving  details  of  this  worlc' 
is  a  departure  from  ordinary  metb 
usually  practiced  in  concrete  constr 
2500  w.  Eng  News— Sept.  11,  1902 
50502. 

Submarine  Concrete  Work  a 
Nussdorf  Locks  ( Betonierungen 
Wasser  bei  der  Schleusen-Anlai 
Nussdorf).  Emil  Grohmann.  Givi 
tails  of  the  apparatus  for  mixing  a* 
livering  the  concrete  to  the  subi 
foundations.  Two  articles,  7500  w. 
schr  d  Oesterr  Jng  u  Arch  Ver — ^Ai 
Sept.  12,  1902.  No.  50730  each  B. 
Reinforced  Concrete. 

Concrete- Steel  Theory  and  Coi 
tions.  Editorial  discussion  of  the.< 
mental  facts  available  for  testing  Uu 
of  formulas  for  the  strength  of  cc 
steel  beams  and  posts,  and  of  th 
form  of  formulas  for  practical  use. 
w.    Eng  Rec— Sept.  13,  1902.    No. 

See  Livil  Engineering,  Bridges. 
Rust  Prevention. 

Tests  of  Various  Paints  on  the  15. 
Viaduct,  New  York  City.  Reprintei 
the  N.  Y.  Evening  Post.  A  report 
second  examination  of  the  paints  i 
in  1897  with  a  view  of  determininf 
comparative  protective  qualities.  i< 
Eng  News — Sept.  4.  1902.     No.  50; 

The  Chemistry  of  the  Protection  o 
Against  Rust  and  Fire  by  Co 
Notes  supporting  the  evidence  of  tl 
ciency  of  this  protection.  1700  w 
Am  Sup — Sept.  20,  1902.  No.  50602 
Wood  Preservation. 

The  Rapid  Ageing  and  Fireprool 
Wood.  Translated  from  the  Ret 
Chhnie  Industriellc.  Gives  a  brief 
sis  of  the  principal  methods  whici 
given  fairly  good  results,  and  descnl 
Nodon  and  Bretonneau  process  whi< 
izes  electricity.  6300  w.  Sci  Am 
Sept.  6,  1902.    No.  50405. 

MEASUREMENT. 
Base  Measurement. 

Rapid  Base  Line  Measurement  i 
Ninety-Eighth  Meridian  Triangt 
Illustrated  description  of  method 
lowed  by  the  U.  S.  Coast  and  G< 
Survey  in  which  steel  tapes  were  em 
in  comparison  with  older  methods, 
w.    Eng  Rec— Sept.  27,  1902.    No. 

The  Base  Line  Measurements  f 
98th  Meridian  Triangulation.  Jo 
Hayford.  Gives  the  principal  featt 
this  work,  calling,  attention,  to  deps 
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from  past  practice.  Of  value  as  a  record 
of  rapid  and  economical  measurement  of 
bases  of  a  primary  degree  of  accuracy. 
111.  5400  w.  ling  News — Sept.  4,  1902. 
No.  50396. 
SvnrcjTft. 

A  brief  discussion  of  the  Law  of  Bound- 
ary Surveys.  William  E.  Kern.  6000  w. 
Eng  News— Aug.  28,  1902.    No.  50267. 

MUNICIPAL. 
CoBtncta. 

Sec  Civil  Engineering,  Miscellany. 

Garbage  DettnictioiL 

Engineer's  Report  on  the  Garbage  Fur- 
naces of  Trenton,  N.  J.  A  reprint  of  the 
report  of  Mr.  Rudolph  Hering.  which  is  a 
comprehensive  study  of  conditions  at 
Trenton  and  of  garbage  cremation  in  gen- 
eral. 8500  w.  Eng  News— Sept.  11,  1902. 
No.  50508. 

Mvueipal  Ownership. 

See  Industrial  Economy. 

Pa'vcnieiita. 

Pavements  in  General.  Charles  E.  P. 
Rabcock.  Notes  concerning  asphalt  pave- 
ments principally.  3500  w.  Jour  Assn 
ci  Engng  Socs — Aug.,  1902.  No.  50694  C. 
Paving  a  Country  Road  with  Brick. 
Samuel  Huston.  Slightly  condensed  from 
a  paper  read  before  the  Ohio  Soc.  of  Civ. 
Engrs.  &  Surv.  A  statement  of  the  con- 
ditions where  the  road  is  located  with  a 
description  of  the  construction.  1700  w. 
Eng  News— Sept.  25,  1902.     No.  50673. 

Street  Paving.  B.  F.  Fendall.  Read  at 
meeting  of  the  League  of  Am.  Munic. 
Gives  the  experience  in  Baltimore.  Recom- 
mends bituminous  pavements,  and  suggests 
L  combine  of  cities  to  reduce  the  price  of 
asphalt.  111.  2200  w.  Munic  Jour  &  Engr 
—Sept.,  1902.    No.  50291  C. 

Boada. 

Sec  Civil  Engineering,  Construction. 

Sewage  DiaposaL 

Sewage  Purification  Experiments  at 
York,  England.  A  review  of  the  report 
of  Mr.  Alfred  Creer,  concerning  careful 
investigations  made.  3300  w.  Eng  Rcc — 
Sept.  (X  1902.     No.  50446. 

TTie  Bacterial  Treatment  of  Trades 
Waste.  William  Naylor.  Abstract  of  a 
paper  read  before  the  Inst,  of  Civ.  Engrs. 
Describes  experiments  at  bleaching  works, 
print  works,  breweries  and  dye  works. 
4000  w.  Eng  Rec— Sept.  20,  1902.  No. 
5064+ 

Scweia. 

A  27  and  30-inch  Concrete  Sewer.  Illus- 
trated description  of  the  methods  of  con- 
struction of  an  unusual  type  of  storm- 
water  sewer  recently  completed  at  Truro, 
Nova  Scotia.  1500  w.  Eng  Rec— Aug.  30, 
1902.     No.  50311- 


IVt  supply  copies  of  thess  articUs.    See  page  325. 


WATER  .SUPPLY. 

Artesian  Wells. 

An  Engineering  Commission  on  the  Ar- 
tesian Wells  of  the  Memphis  Water 
Works.  A  recent  study  of  this  system 
which  forms  a  part  of  a  report  of  a  com- 
mission of  engineers  appointed  by  the  city 
authorities  to  report  on  the  "condition  and 
value"  of  the  works.  6100  w.  Eng  News 
—Sept.  25,  1902.    No.  50677. 

The  Kasusa  System  of  Artesian  Well 
Boring  in  Japan.    Describes  method  used 
to  bore  wells  of  great     depth.     1200  w. 
Eng  News— Sept.  4.  1902.    No.  50938. 
Ground  Water. 

Underground  Water.     Editorial  discus- 
sion of  a  case  recently  brought  before  the 
English   courts.      1500   w.      Engng — Aug. 
22.  1902.     No.  50373  A. 
Irrigation. 

Notes  on  Irrigation  Engineering.  Ex- 
tracts from  testimony  by  Elwood  Mead 
before  the  U.  S.  Industrial  Commission, 
on  the  losses  of  water  by  seepage  from 
canals,  the  filling  of  canals  by  silt,  and  the 
filling  of  reservoirs  by  silt.  2700  w.  Eng 
Rec — Sept.  20,  1902.    No.  50643. 

See  Industrial  Economics. 

Organisms. 

Crenothrix  as  a  Source  of  Trouble  in 
Public  Water  Supplies.  Extracts  from  a 
paper  by  Daniel  D.  Jack«on,  printed  in 
The  Journal  of  the  Society  of  Chemical 
Industry,  on  "The  Precipitation  of  Iron, 
Manganese  and  Aluminum  by  Bacteria! 
Action."  800  w.  Eng  News — Sept.  4, 
1902.     No.  50402. 

Ozone. 

The  Purification  of  Drinking  Water  by 
Ozone  (Die  Reinigung  des  Trinkwassers 
durch  Ozon).  Dr.  H.  J.  van't  Hoff.  A 
review  of  the  methods  thus  far  applied^ 
with  tabulated  data  and  results  of  tests  in 
Holland,  Belgium,  France,  and  Germany. 
1500  w.  Zeitschr  f  Elektrochemie — ^Jufy 
24,  1902.  No.  50768  G. 
Pipe. 

Standard  Specifications  for  Cast-Iron 
Pipe.  Gives  specificatigns  adopted  by  the 
New  England  Water  Works  Assn.,  with 
notes  on  their  special  features.  2200  w. 
Eng  Rec — Sept.  13,  1902.  No.  50522. 
Rates. 

"Fair,  Just  and  Reasonable  Water 
Rates."  A  discussion  from  the  point  of 
view  of  a  private  company,  of  certain  fac- 
tors to  be  considered  in  determining  rates. 
2500  w.  Eng  Rec — Sept.  20,  1902.  No. 
50642. 
Reservoirs. 

A  New  Covered  Reservoir  at  Newton,. 
Mass.  Describes  especially  the  covering,, 
which  is  of  flat  c^n<:rej^  s(ee|^0^fgction. 
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III.  1200  w.  Eng  Rcc— Aug.  30,  1902.    No. 
•50312. 

The  Construction  of  a  Reservoir  and 
Standpipe  on  Forbes  Hill,  Quincy,  Mass. 
C.  M.  Saville.  An  illustrated  detailed 
account  of  the  construction  work,  cost, 
etc.  14800  w.  Jour  NEW  Wks  Assn 
—Sept.,  1902.  No.  50438  F. 
Rural  Supplies. 

Rural  Water  Supplies.  James  Dew- 
hirst  and  Horace  G.  Key  wood.  Read  at 
Leicester  meeting  of  the  Brit.  Assn.  of 
W.  Wks.  Engrs.  Chief  points  of  the  pa- 
per and  discussion.  An  account  of  what 
has  been  done  in  the  Maldon  and  Chelms- 
ford districts.  5500  w.  Jour  Gas  Lgt — 
Aug.  16,  1902.  No.  50357  A. 
Statistics. 

Water  Works  Statistics  for  the  Year 
1901,  in  Form  Adopted  by  the  New  Eng- 
land Water  Works  Association.  Com- 
piled by  Charles  W.  Sherman.  Tabular 
report  of  pumping  statistics,  financial  sta- 
tistics, consumption,  distribution,  etc.  1500 
w.  Jour  NEW  Wks  Assn— Sept.,  1902. 
No.  50439  F. 
Water  Rights. 

A  Complication  of  Water  Rights.  Con- 
densation of  the  opinion  rendered  in  a 
case  in  Utah,  which  is  of  interest  to  hy- 
draulic engineers  and  managers  of  water 
works.  3500  w.  Eng  Rec — Aug.  30,  1902. 
No.  50320. 
Water  Works. 

An  Unusual  Water  Supply  Plant.    De- 
scribes works  at  Arad,  Hungary,  having 
air  lifts  and  Fischer  filters.     1200  w.    Eng 
Rec— Sept.  27,  1902.    No.  50824. 
Wisconsin,  U.  S.  A. 

Wisconsin     Water    Supplies.      W.     G. 


Kirchoffer.  Gives  the  history,  SC 
supply,  quality  and  treatment  d 
population  supplied,  etc  3800  1 
nicipality — Sept,  1902.    No.  504J6 

MISCELLANY. 

Contracts. 

Municipal  Contract  System. 
G.  Hayes.  Read  before  the  Ll 
Am.  Munic.  Describes  the  Baltin 
tern  and  gives  reasons  for  iaro 
method  adopted.  1500  w.  Munii 
Engr — Sept.,  1902.  No.  50292  C 
Unreasonable  Contract  Requira 
the  Government.  A  discussioa  o; 
tility  and  unreasonableness  of  i 
tions  forcing  all  the  risk  of  a  diffic 
on  the  contractor  without  giving  t 
enable  compensation.  1700  w.  jEi 
Sept.  20,  1902.    No.  50640. 

Engineering  Ethics. 

The  Regulation  of  Enfi^neerin 
tice  by  a  Code  of  Ethics.  Infer 
cussion  of  whether  engineering 
should  be  so  regulated,  and  if 
such  a  code  can  be  established. 
Pro  Am  Soc  of  Civ  Engrs — ^Au 
J^o.  50434  E. 

Specifications. 

An  instructive  Study  of  Specii 
Extracts  from  a  specification 
issued  by  the  Bureau  of  Yards  an 
of  the  U.  S.  Navy,  for  the  build 
masonry  dry  dock  at  Charleston 
to  cost  about  one  million  dolla 
comment.  3700  w.  R  R  Gaz — I 
1902.    No.  50515. 

Engineers,    Contractors    and    S 
tion<:.     Editorial    discussing   the 
arising  from  prevailing  practice. 
Eng  News — Sept.  18,  1902.    No.  5< 


ELECTRICAL   ENGINEERING 


COMMUNICATION. 
Cable  Relay. 

Automatic  Relay  Translation  for  Long 
Submarine  Cables.  S.  G.  Brown.  Read 
before  the  Inst,  of  Elec.  Engrs.  Illustrates 
and  describes  a  system  in  ev^ry  day  use  on 
some  of  the  lines  of  the  largest  cable  com- 
panies. 4000  w.  Sci  Am  Sup— Sept.  20, 
1902.    No.  50603. 

VibratiMg  Cable  Relay.  K.  Gulstad.  On 
the  working  of  the  apparatus  which  has 
given  favorable  results  with  some  of  the 
cables  of  the  Great  Northern  Telegraph 
Co.  111.  1800  w.  Elec  Rev,  Lond — ^Aug. 
22,  1902.  Serial,  ist  part.  No.  50350  A. 
Commmi  Batteries. 

Common  Battery  Points.    J.  C.  Kelsey. 


We  supply  copies  of  these  articles.    See  page  32$. 


A  discussion  of  some  of  the  de 
common   batteries   for  telephone 
and  the  means  of  remedying  ther 
w.    Telephony— Sept.,  1902.    No. 

Space  Telegraphy. 

On  Some  Phenomena  Affect 
Transmission  of  Electric  Waves  ( 
Surface  of  the  Sea  and  Earth. 
Jackson.  Read  before  the  Royal  i 
scribes  results  of  phenomena  obser 
ing  experiments,  and  gives  con 
drawn  as  to  their  cause.  2400  v 
Rev,  Lond— Aug.  22,  1902.  Seri 
part.    No.  50351  A. 

Telegraphy  Without  Wires   (L 
graphie  sans  Fil).    G.  Espitallier. 
era!  study  of  the  pracUc^  appan 
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\t  of  magnetic  waves  for  telegraphing 
gh  space..  Serial.  Part  I.  3000  w. 
\  Civil — Sept.  6.  1902.  No.  50726  D. 
reless  Telegraphy  and  Maxwell's 
ry.  Frederick  K.  Vreeland.  On  the 
of  Maxwell's  theory  in  furnishing 
cplanation  of  the  greater  facility  of 
nission  over  water  than  over  land, 
Df  other  perplexing  problems.  2800 
;iec  Wld  &  lingr— Sept.  13,  1902.  No. 

iphy. 

•  Evolution  of  Electrical  Telegraphy. 

•  F.  Nursey.  A  brief  article  showing 
the  idea  embodied  in  the  telegraph 
:xpressed  in  the  writings  of  Galileo, 
»peare  and  early  writers,  though  not 

practical  until  the  last  century.  1700 
Jec  Engr,  Lond — Aug.  29,  1902.    No. 
A. 
my. 

!  Designing  of  Telephone  Apparatus. 
..  Taylor.  Discussing  points  of  im- 
ice  representing  the  best  practice. 
w.  Elec  Rev,  N  Y — Sept.  13,  1902. 
.  ist  part.  No.  50539. 
I  Housing  of  a  Telephone  Plant. 
!rt  Laws  Webb.  An  illustrated  article 
g  the  evolution  of  the  modern  tele- 
exchange  building.  4800  w.  Elec 
k  Engr— Aug.  30,  1902.  No.  50277. 
lerground  Work  for  Telephone  Ex- 
es. Arthur  V.  Abbott.  The  first  of 
es  of  articles  dealing  with  the  con- 
e  system,  describing  the  details  of 
lant,  calculating  cost,  etc.  1300  w. 
Wld  &  Engr — Aug.  30,  1902.  Se- 
st  part.    No.  50279. 

DISTRIBUTION. 

IriUin. 

:  Electrical  P  wer  Distribution  Sys- 
of  Great  Britain.  An  outline  map 
ng  the  areas  and  situations  occupied 
t  respective  schemes  with  some  par- 
rs relating  to  them.  1500  w.  Elec 
Lond — Sept.  12,  1902.    No.  50622  A. 

tribution  with  Uninsulated  Neutral. 
organ.  Discusses  this  question  and 
vantaees,  and  suggests  a  system  of 
)ution.  1000  w.  Elec  Rev,  Lond — 
29,  1902.  No.  50462  A. 
Earthing  the  Middle  Wire  in  Three- 
Distributing  Systems.  G.  Hoogh- 
1.  Presentmg  the  advantages  of 
a  bare  neutral  wire.  1500  w.  Elec 
Lond — Aug.  29,  1902.    No.  50460  A. 

le  Notes  on  Electric  Wiring.  George 
irk.  Read  at  Glasgow  meeting  of  the 
>f  Elec  Engrs.  Pointing  out  a  few 
more  serious  defects  in  the  present 
ds,  and  where  possible,  suggesting  a 


remedy.    2500  w.    Elec  Engr,  Lond— Sept 
5,  1902.    No.  50613  A. 

ELECTRO-CHEMISTRY. 

Accumulatora. 

Deterioration  of  Storage  Battery  Plates. 
A.  L.  Marsh.  Considers  the  principal  de- 
fects which  tend  to  shorten  the  life  of 
lead  batteries  and  also  of  other  types,  and 
suggests  lines  upon  which  improvements 
may  be  made.  3000  w.  Elec  Wld  &  Engr 
—Sept.  13,  1902.    No.  50546. 

The  Life  and  Weight  of  Accumulators 
(Zur  Frage  der  Lebensdauer  und  des 
Gewichtes  der  Akkumulatoren).  Dr.  J. 
Rabinowicz.  A  discussion  of  the  various 
materials  available  for  accumulator  con- 
struction with  a  view  to  reduction  in 
weight.  1200  w.  Elektrochemische  Zeit- 
schr — Aug.,  1902.     No.  50773  G. 

Alkalies. 

The  Electrolysis  of  Fused  Caustic  Soda 
and  Potash  (Die  Elektrolyse  von  Ge- 
schmolzenem  Aetznatron  und  Aetzkali). 
^^^L  Lcblanc  &  Brode.  An  examination 
of  the  operation  of  the  Castner  process, 
as  conducted  at  Neuhausen,  in  the  lij^ht 
of  the  authors*  experiments.  Serial.  3500 
w.  Zeitschr  f  Elektrochemie — Sept.  11, 
1902.     No.  50770  G. 

The  Electrolytic  Production  of  Chlorine 
and  Alkalis  by  the  Solvay-Kellner  Process 
(Ueber  Elektrolytische  Gewinnung  von 
Chlor  und  Alkali  nach  dem  Solvay-Kell- 
nerschen  Quecksilber-Prozess).  F.  Glaser. 
A  cathode  of  quicksilver  and  an  anode  of 
platin-iridium  are  used.  2500  w.  Zeitschr 
f  Elektrochemie — Aug.  7,  1902.  No.  50- 
769  G. 
Aluminum. 

The  Production  of  Aluminum  (Ueber 
Aluminumdarstellung).  Dr.  F.  Haber.  An 
examination  of  the  electrolytic  reduction 
of  aluminum  from  fused  salts  by  the  direct 
action  of  the  electric  arc  in  a  carbon  cru- 
cible. 4500  w.  Zeitschr  f  Elektrochemie 
— .^ug.  21,  1902.    No.  50771  G. 

Bisulphide  of  Carbon. 

The  Manufacture  of  the  Bisulphide  of 
Carbon  in  the  Electric  Furnace.  Edward 
R.  Taylor.  Read  at  meeting  of  the  Am. 
Electro-Chem.  Soc.  Describes  the  electri- 
cal process  developed  by  the  writer  which 
has  proved  highly  satisfactory.  1000  w. 
Sci  Am  Sup — Sept.  13,  1902.    No.  50492. 

Conyention. 

Convention  of  the  American  Electro- 
Chemical  Society.  /\  report  of  the  meeting 
at  Niagara  Falls,  with  abstracts  of  papers 
presented.  7700  w.  Eng  News — Sept.  25, 
1902.    No.  50672. 

Electric  Smelting. 

The  Ruthenberg  Electric  Iron  Process^ 
Marcus  Ruthenberg.    Extract  from  a  p^ 


W9  supply  copies  of  these  arHdee.    See  page  315. 
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per  presented  to  the  Am.  Electro-Chem. 
Soc.  describing  the  author's  method  of 
fusing  fine  concentrates  by  the  electric  arc, 
into  lumps  suitable  for  the  flash  furnace. 
1200  w.  Ir  Age— Sept.  25,  1902.  No.  50- 
667. 

Iron  Protection. 

Elect rogalvanizing.  C.  F.  Burgess  and 
Carl  Hambulchen.  Discusses  the  electro- 
lytic deposition  of  zinc  as  a  protective  coat- 
ing on  structural  iron,  its  characteristics, 
cost,  process,  etc.  7200  w.  Elec  Wld  & 
Engr— Sept.  13,  1902.    No.  50547- 

Nitrogen. 

Fixing  Nitrogen  from  the  Atmosphere. 
T.  C.  Martin.  A  description  of  the  appa- 
ratus of  Bradley,  in  operation  at  Niagara 
Falls  by  which  atmospheric  nitrogen  is 
converted  into  nitric  acid  by  the  action  of 
electric  arcs,  for  the  manufacture  of 
nitrates.  2300  w.  Rev  of  Revs — Sept., 
1902.    No.  50328  C. 

Ozone. 

See  Civil  Engineering,  Water  Supply. 

Precious  Stones. 

Formation  of  the  Diamond  by  the  Elec- 
tric Furnace.  An  illustrated  description  of 
the  process  used  by  M.  Moissan,  giving 
the  results  attained.  1500  w.  bci  Am — Aug. 
30,  1902.    No.  50243. 

Slimes. 

See  Mining  and  Metallurgy,  Gold  and 
Silver. 

ELECTRO-PHYSICS. 

Alternating  Currents. 

The  Alternating  Current  Arc.  C.  H. 
Bedell.  An  illustrated  article  considering 
the  behavior  of  the  alternating  arc  when 
in  a  magnetic  field.  700  w.  Elec  Wld  & 
Engr— Sept.  13,  1902.    No.  50545- 

Earth  Currents. 

Atmospheric  Electricity  and  Earth  Cur- 
rents. E.  O.  Walker.  Reviews  the  opin- 
ions of  various  experimenters  and  gives  an 
account  of  the  writer's  investigations.  2000 
w.  Elect'n,  Lond — Sept.  12,  1902.  No. 
50625  A. 

Electric  Waves. 

On  Electromotive  Wave  Accompanying 
Mechanical  Disturbance  in  Metals  in  Con- 
tact with  Electrolyte.  Prof.  J.  Chunder 
Bose.  The  full  paper  presented  before  the 
Royal  Society  upon  "Response  in  Organic 
Substances,"  showing  electromotive  effects 
produced  by  molecular  disturbance.  Two 
articles,  4500  w.  Elect'n,  Lond — Aug.  29, 
Sept.  5.    1902,  No.  50463,  each  A. 

Electromagnetism. 

Rational  Electromagnetic  Units.  A  pa- 
per contributed  to  the  Physical  Society  of 
London,  by  Signer  Giovanni  Giorgi,  ex- 
plaining his  system  which  has  been  recom- 
mended for  adoption  by  a  committee  of  an 

IVt  supply  eopks  of  tku9 


Italian  Congress.    3500  w.    Ela 
Engr—Sept  6,  1902:    No.  50443. 
Furnace. 

Electric  Furnace  for  Laborato 
(Fours  a  Chauffage  Electriquc 
boratoires).  L6on  Guillet.  ID 
and  describing  the  Heraeus  ft 
practical  use  for  high-temperatuf 
tory  investigations.  1500  w.  Q 
—Aug.  30,  1902.  No.  S0725  D.  ■ 
Magnetism. 

The  Magnetic  Properties  of 
Steel  at  Liquid  Air  Temperature 
Trowbridge.  A  brief  account  o 
gations  of  this  subject,  giving  d 
obtained.  Also  editorial.  4000 
Wld  &  Engr— Aug.  30,  1902.  No 
Radiography. 

Becquerel  Rays  and  Radioad 
stances  (Ueber  Becquerelstrahlei 
Radioaktiven  Substanzen).  Dr.  ] 
A  review  of  the  discoveries  wl 
been  made  in  radio-activity,  witl 
as  to  the  source  of  the  emitte< 
2500  w.  Zeitschr  f  Elektrochen 
14,  1902.    No.  50772  G. 

GENERATING    STATION 

Accumulators. 

See     Electrical     Engineering, 
Chemistry. 

Armatures. 

Armature  Core  Discs  for  Co 
Current  Machines.  Fred  W. 
Notes  and  formulae  intended  f* 
ance  in  designing  a  suitable  core 
3000  w.  Elec  Rev,  Lond — Aug 
No.  50352  A. 

The   Heating  of  Toothed-Coi 
tures.     Fred  W.  Davies.     Consic 
of  the   causes   of   overheating. 
Elect'n,   Lond — Sept.    12,    1902. 
626  A. 

Boston,  Mass. 

The  Power  Plants  Which  Ligl 
Describes  and  illustrates  the  Atla 
nue,  and  the  South  Boston  static 
former  supplies  direct  current, 
latter  the  street  lighting  circuits  ; 
nating  current.  9800  w.  Engr, 
Sept.  I,  1902.    No.  50281. 

Collectors. 

The  Arrangement  of  Commut 
Collecting  Rings    (Behandlung 
lekforen    und    Schleifringen). 
mund.    A  discussion  of  the  best 
ment  of  brushes  and  collecting 
mutating  rings   for   dynamos,   ^ 
grams  showing  the  effect  of  lu 
2500  w.     Elektrotech  Zeitschr— 
1902.    No.  50766  B. 

Dysamo. 

The  D^'  Compensated  Direc 
Dynamo     (Ueber    Kompensirte 
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naschinen.  System  Deri).  Frederick 
erg.  A  description  of  the  Deri  sys- 
f  winding  by  which  a  constant  po- 
is  secured  in  direct-current  gen- 
s.  6000  w.  Elektrotech  Zeitschr — 
II,  1902.    No.  50765  B. 

PUnt 

rtric  Power,  Light  and  Electric 
ng  Installation  at  the  New  Pimlico 
I  Works.  Illustrated  description. 
V.  Elec  Rev,  Lend— Sept.  12,  1902. 
)62i  A. 

ing  Sets. 

ting  of  Combined  Steam-Engine  and 
no  Sets.  Extracts  from  a  paper  pre- 
.  to  the  Inst,  of  Civ.  Engrs.  by  Ed- 
lartree  Rayner.  An  outline  by  the 
isually  applied  to  such  sets  and  the 
ds  used  in  the  testing  shops  of  en- 
kakers.  Also  editorial.  4000  w.  Eng 
Sept.  6,  1902.    No.  50447. 

Electric  Plants. 

Low-Head  Water-Power  Plant  at 
jr.  France.  From  Le  Genie  Ciznl. 
•ates  and  describes  the  power  plant 
ictory  which  consists  of  water  power, 
mented  when  necessary  by  a  steam 
and  all  connected  on  an  electric  sys- 
f  distribution.  1000  w.  Eng  Rec — 
30,  1902.  No.  50317. 
Hydro-Electric  Station  at  Hagneck. 
>  Bignami.  An  illustrated  descrip- 
»f  an  interesting  Swiss  water-power 
a;ion.  the  difficulties  overcome,  etc. 
*-.     Elec  Rev,  N  Y— Sept.  13,  1902. 

Largest  Hydro-Electrical  Plant  in 
te.  From  the  Illustrirte  Zeitung. 
lustrated  description  of  the  water 
•  of  the  Tessin,  in  Lombardy.^  1000 
ci  Am  Sup — Aug.  30,  1902.    No.  50- 

Largest  Electric  Water  Power  Sta- 
1  New  Englat.d.  Illustrates  and  de- 
s  the  system  of  the  Lewiston  and 
m  Co..  on  the  Androscoggin  River, 
u  and  its  proposed  extensions.  1900 
SJcc  Wld  &  Engr— Sept.  20,  1902. 
3652. 

Snoqualmie  Falls  Power  Plant. 
Brown.  Illustrations  and  brief  de- 
on  of  this  remarkable  plant  in  Wash- 
L  1600  w.  Sci  Am — Aug.  30,  1902. 
9241. 

Water  Power  Plant  of  the  Michi- 
ake  Superior  Power  Co.,  at  Sault 
farie.     Views  and  particulars  relat- 

this  recently  completed  plant.  2200 
]g  News — Sept.  25,  1902.  No.  50671. 
«r  Power  Transmission  for  the 
;fidd,  Mass..  Lighting  System.  Illus- 

and  describes  the  station  at  Bir- 
Bend.  1200  w.  Elec  Wld  &  Engr— 
S.  1902.    No.  50441. 


Incomes. 

Incomes  of  Electric  Stations.  Alton  D. 
Adams.  An  investigation  of  the  incomes 
for  service  to  commercial  arc  lamps,  com- 
mercial incandescent  lamps,  electric  mo- 
tors and  arc  and  incandescent  street  lamps, 
as  based  on  the  reports  from  stations  in 
Massachusetts.  3800  w.  Elec  Rev,  N  Y — 
Sept.  13,  190C.    No.  50537. 

Isolated  Plant 

The  Power  Plant  of  B.  F.  Keith's  The- 
ater, Boston.  Describes  the  main  feat- 
ures of  the  lighting,  heating  and  ventilat- 
ing plant,  and  the  unusually  fine  equipment 
of  this  public  building.  111.  4000  w.  Engr, 
U  S  A — Sept.  I,  1902.     No.  50282. 

Lagos. 

The  Electric  Station  at  Lagos  (Die 
Elektrische  Centrale  in  Lagos).  C.  Hohl. 
A  general  description  of  the  modern  gen- 
erating station  for  lighting,  power  and 
tramway  service,  in  the  capital  of  British 
West  Africa.  3000  w.  Elektrotech  Zeit- 
schr— Aug.  21,  1902.     No.  50758  B. 

Parallel  Driving. 

Parallel  Operation  of  Direct-Connected 
Alternators.  P.  C.  Oscanyan.  Describes 
investigations  made  by  the  writer  of  the 
pendulum  action  which  sometimes  causes 
the  generators  to  go  out  of  step.  1200  w. 
Elec  Wld  &  Engr— Sept.  13,  1902'.  No.  50- 
548. 

Engine  Governini^  and  Parallel  Running 
of  Alternators.  Abstract  of  report  of  a 
special  committee  of  the  International  Soc. 
of  Elec.  Engrs.  on  the  best  method  of 
running  alternators  in  parallel.  1500  w. 
Eng  Rec — Sept.  20,  1902.     No.  50645. 

Phase   Displacement. 

A  Simple  Demonstration  of  Phase  Dis- 
placement in  .'Mternating  Circuits  (Ein 
fache  Demonstration  der  Phasenver- 
schiebung  in  Wechselstromkreise).  W. 
Kohlrausch.  Describing  a  mechanical 
model  by  means  of  which  phase  displace- 
ment may  be  given  ocular  demonstration. 
1200  w.  Elektrotech  Zeitschr — Sept.  11, 
1902.  No.  50767  B. 
Power  Stations. 

See  Street  Railways  and  Tramways. 
Sunderland. 

Sunderland  Electricity  Works.  Notes 
and  illustrations  descriptive  of  this  sta- 
tion and  the  extensive  work  recently  car- 
ried out.  3000  w.  Elec  Engr.  Lond — Sept. 
12,  1902.  No.  50614  A. 
Switchgears. 

Future  Types  of  Switchgears.  W.  E. 
Warrilow.  Describes  recent  types  in 
American  and  Continental  stations,  com- 
mending the  cellular  type  of  gear.  2000 
w.  Elec  Engr,  Lond— Sept.  5.i  i9P?r-,N9f> 
50612  A.  DigfedbyV^jOOgie 


IVe  supply  copies  of  these  articles.    See  page  325, 
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Three  Phase. 

Threc-Phasc  Power  Plant  in  a  Welsh 
Lead  Mine.  Illustrated  description  of  the 
plant  in  the  Frongoch  mine,  in  Cardigan- 
sHire.  700  w.  Elec  Rev,  Lond — Sept.  12, 
1902.  No.  50619  A. 
Transformers. 

Testing  the  Efficiency  of  .Transformers. 
Fred  W.  Ballard.  Gives  directions  for 
testing  for  core  losses,  copper  losses,  etc. 
111.  1800  w.  Engr,  U  S  A— Sept.  15.  1902. 
No.  50664. 

The  Station  Transformer  Hazard. 
George  P.  Low.  Abstract  of  a  paper  read 
before  the  Fire  Underwriters'  Assn.  of  the 
Pacific.  Considers  the  practice  of  immers- 
ing the  transformer  in  oil  and  the  dangers 
arising,  suggesting  their  elimination  by  the 
confinement  of  the  transformers  in  sepa- 
rate fire-proof  buildings.  1600  w.  Jour  of 
Elec— Aug.,  1902.    No.  50254. 

LIGHTING. 
Address. 

The  Scope  of  Lighting:  Technology  (Die 
Ziele  der  Leuchttechnik) .  Otto  Lummer. 
Addresses  delivered  before  the  Elektro- 
technischen  Verein  in  Berlin,  reviewing  in 
an  exhaustive  manner  the  subject  of  arti- 
ficial illumination,  with  especial  reference 
to  electric  lighting.  An  extensive  biblio- 
graphy is  appended.  Two  articles;  20000 
w.  Elektrotech  Zeitschr — Aug.  28,  Sept. 
4,  1902.  No.  50763  each  B. 
Arc  Lighting. 

Development  of  Arc  Lighting  Apparatus 
from  1810  to  1902.  W.  D'A.  Ryan.  Read 
before  the  Canadian  Elec.  Assn.  An  illus- 
trated review  of  the  most  important  points 
in  the  development  of  arc  lamps.  2800  w. 
Can  Elec  News — Sept.,  1902.  No.  50483. 
Nemst  Lamp. 

Experience  with  the  Nernst  Lamp.  Ex- 
tracts from  the  discussion  at  the  recent 
Cincinnati  Electric  Light  convention  on 
this  subject.  4300  w.  Am  Elect'n — Sept., 
1902.  No.  50481. 
New  South  Wales. 

Electric  Lighting  in  Sydney.     Brief  il- 
lustrated description  of  the  Empire  Com- 
pany's station.    1500  w.    Aust  Min  Stand 
—Aug.  14,  1902.    No.  50607  B. 
Pioneers. 

Staite  and  Petrie's  Electric  Light— 1846 
— 1853.  J.  J-  Fahie.  An  illustrated  article 
giving  an  account  of  the  labor  of  two 
early  workers  in  this  field  and  what  they 
accomplished.  Also  editorial.  4800  w. 
Elec  Engr,  Lond — ^Aug.  29,  1902.  Serial, 
ist  part.    No.  50458  A. 

MBASUBEMSNT. 
Alternating  Curxents. 

The  Measurement  of  Power  in  Alter- 
ting  Current  Circuits.    W.  G.  Rhodes. 


An  explanation  of  methods  of 
formulae  for  the  measurement  of 
alternating  current  circuits  witlio 
recourse  to  the  calculus.  600 
Rev,  Lond— Sept  5,  1902.  Na  50 
Materials. 

Rules  for  the  Construction  am 
of  Installation  Material  (Vorsch: 
die  Konstruktion  und  Priifun^  vi 
lationsmaterial).  The  provisioi 
of  the  Verband  Deutsc5icr  El( 
niker,  to  be  given  a  trial  for  one  3 
w.  Elektrotech  Zeitschr — Aug. 
No.  50759  B. 
"Meter. 

A  New  Alternating-Current  M 
N  euer  Wechsel  st  romzahler  ) . 
Stern.  The  new  meter  of  tl 
Elektrizitats-Gesellschaft,  of  the 
motor  type,  is  described  in  detail, 
with  method  of  calibrating.  4500 
trotech  Zeitschr — Aug.  28,  1902. 
762  B. 

Oscillograph. 

Blondel  Oscillograph — New  15 
C.  L.  Durand.    Illustrated  desa 
an  instrtunent  for  observing  all 
varying   electrical    phenomena. 
Elec  Rev,  N  Y— Sept.  13,  1902.    J 

Potentiometer. 

Checking  Electrical  Instrumei 
Clayton  H.  Sharp.  Abstract  of 
read  at  the  Mt.  Washington  a 
of  the  Edison  Illuminating  Compa 
scribes  methods  of  measurement 
potentiometer,  used  with  a  stan< 
1800  w.  Elec  Wld  &  Engr— Sept 
No.  50654. 

Standards. 

Standards  for  Electrical  Genen 
Transformers  TNormalien  fiir  El 
Maschinen  una  Transformatorei 
provisional  standards  of  the 
Deutscher  Elektrotechniker,  whi 
been  under  trial  for  the  past  ^eai 
to  be  given  another  year's  trid. 
Elektrotech  Zeitschr — Aug.  21,  ij 
50760  B. 

Testing. 

See  Electrical  Engineering,  Q 
Stations. 

Transformers. 

A  Practical  Method  of  Ca 
Transformer  Reactance.  Present 
pie  method  of  arriving  at  a  ba 
which  the  short  circuit  reactance 
formers  of  ordinary  commercia 
may  be  accurately  predicted.  1000 
Rev,  Lond— Sept  5,  1902.    Na  50 

APPUCATIONa 


POWER 
Canal  Haulage. 

Electrically-Operated  Canals  in 
Coal   Mining  Districts.     Frank 
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kins.  Illustrates  and  describes  the  oper- 
ation of  the  Charleroi  Canal  in  Belgium, 
and  reports  the  progress  in  electric  pro- 
polsion  generally.  looo  w.  Marine  Engng 
— Sept.,  1902.    No.  50300  C. 

Cement  Works. 

The  Pacific  Portland  Cement  Company's 
Works.  Watson  Vredenburgh,  Jr.  Illus- 
trated detailed  description  of  a  hillside 
plant  in  California.  The  power  is  elec- 
trical, and  the  fuel  for  the  burning  and 
driving  is  obtained  from  the  Caifornia  oil 
fields.  2200  w.  Eng  Rec-r-Aug.  30,  1902. 
No.  50316. 

Coal  Cutting. 

Electric  Coal-Cutting  Plant  at  the  Lamb- 
ton  Collieries  Co.,  Durham.  An  account 
of  a  visit  of  the  N.  of  Eng.  Inst,  of  Min. 
Engrs.  to  these  collieries,  with  description 
of  interesting  methods  observed.  2500  w. 
Col  Guard — Sept.  12,  1902.    No.  50639  A. 

Comstock  Lode. 

Recent  Application  of  Electrical  Power 
on  the  Comstock  Lx>de.  Leon  M.  Hall. 
Read  at  the  convention  of  the  Pacific  Coast 
Elec.  Trans.  Assn.  Illustrates  and  de- 
scribes the  most  important  features  of  the 
new  installation.  4700  w.  Jour  of  Elec — 
Aug.,  1902.    No.  50252. 

Cianea. 

Electric  Cranes.  Waldon  Fawcett.  Il- 
lustrates and  describes  various  types.  2400 
w.  Elec  Rev,  N  Y — Sept.  13,  1902.  No. 
50541- 

Sixty-ton  Electric  Traveling  Crane 
(Pont  Roulant  Elcctrique  de  Soixante 
Tonnes).  Ch.  Dantin.  Illustrated  de- 
scription of  an  electric  traveling  crane  of 
30  metres  span,  and  60  metric  tons  capac- 
ity, at  the  Chaussadc  steel  works,  at  Guer- 
igny.  France.  1500  w.  i  plate.  Genie 
Civil — Aug.  16,  1902.    No.  50719  D- 

Direct-Current. 

The  Up-Keep  of  the  Direct  Current 
^fotor  and  Its  Accessories.  Alfred  H. 
Nfayes.  Considers  the  causes  of  trouble 
to  which  a  motor  is  liable,  and  the  pre- 
cautions to  be  taken.  2000  w.  Elec  Rev, 
Lond — Sept.  12,  1902.    No.  50616  A. 

Drilling. 

Dectrical  Tests  of  Power  Required  for 
Drilling  Cast  Iron  from  the  Solid.  Data 
obtained  in  a  scries  of  tests  to  determine 
the  power  required  to  operate  drilling  ma- 
chines with  different  sizes  of  drills.  1000 
w.    Am  Mach— Sept.  18,  1902.    No.  50585. 

Drying  Oven. 

An  Improved  Dryini?  Oven.  Edmund 
S.  Smith.  Brief  illu.<itratcd  description  of 
an  electric  oven,  simple  and  easily  con- 
structed. 600  w.  Sci  Am — Sept.  20,  1902. 
No.  50599. 


We  supply  copies  of  these  articles.    See  page  32$. 


Gaa  Works. 

Electrically  Operated  Appliances  in  Gas 
and  Electric  Works.  Georjje  C.  Holbcr- 
ton.  Read  before  the  Pacific  Coast  Gas 
Assn.  Illustrated  description  of  electricBil 
appliances  found  useful  in  gas  works, 
with  remarks  on  their  convenience,  econ- 
omy, etc.  2500  w.  Am  Gas  Lgt  Jour — 
Sept.  22,  1902.    No.  50658. 

Hoisting. 

The  Influence  of  Electricity  upon  the 
Development  of  Hoisting  Machinery  (Die 
Lastenforderung  unter  dem  Einfluss  der 
Elektrotechnik).  H.  Kammerer.  A  gen- 
eral discussion  of  the  adaptability  of  the 
electric  motor  to  hoisting  machinery,  and 
the  modifications  which  have  resulted  from 
its  use.  3500  w.  Zeitschr  d  Ver  Deutscher 
Ing— Sept.  13,  1902.     No.  50575  D. 

Machine  Driving. 

An  Electricallv  Operated  Manufacturing 
Plant.  Illustrated  description  of  the  dis- 
placement of  steam  by  electricity  as  mo- 
tive power  in  the  IJster  Agricultural 
Chemical  Works  at  Newark,  N.  J.  3000 
w.   Am  Elcct'n — Sept.,  1902.    No.  50480. 

Electricity  as  a  Motive  Power  for  Ma- 
chine Shops.  With  special  reference  to 
the  electrical  'Equipment  of  the  William  R. 
Trigg  Co..  Richmond.  Va.,  which  is  illus- 
trated and  described.  4800  w.  Mach,  N 
Y— Sept.,  1902.    No.  50384. 

Electric  Power  in  Iron  Works  (Emploi 
de  I'Electricite  dans  Ic  Forges).  A.  Abra- 
ham. With  especial  reference  to  the  use 
of  electric  driving  in  forges  and  rolling 
mills,  with  examples  from  French  and 
German  practice.  3000  w.  Genie  Civil — 
Aug.  30,  1902.     No.  50723  D. 

Power,  Lighting  and  Heating  at  the  Du 
Bois  Shops  of  the  Buffalo.  Rochester  & 
Pittsburg  Ry.  Illustrated  description  of 
an  electric  and  compressed  air  system  of 
power  transmission,  with  power,  lighting, 
compressed  air  and  heating  all  served 
from  a  central  station.  2500  w.  Eng  Rec 
—Sept.  6.  1902.    No.  50444. 

The  Electrical  Driving  of  Machinery; 
Its  Economy  and  Advantages.  Frank 
Broadbent.  A  discussion  of  this  subject 
illustrated  by  examples.  2800  w.  Elec 
Rev,  Lond — Sept.  12,  1902.  No.  50615  A. 
The  Power  Equipment  of  the  West- 
inghouse  Works  at  Trafford  Park.  A 
brief  general  description  with  illustrat- 
tions.  1800  w.  Elec  Rev,  Lond — Sept.  12, 
1902.    No.  50618  A. 

Mining  Plant. 

Electric  Plant  in  the  Grand  Duke  Fred- 
erick Iron  Mine  at  Zakarfalu,  Hungary 
(Die  Elektrischen  Anlagen  des  Erzherz- 
oglich  Friederich'schen  Eisensteinberg- 
baues  in  Zakarfalu).  H.  Drolz.  A  de- 
scription of  the  utilization^^  I t^e  water 


ya 


THE  ENGINEERING  INDEX. 


power  of  the  Golnitz  for  the  light  and  pow- 
er plant  of  the  mines  at  Zakarfalu,  includ- 
ing the  transport  of  iron  ore  to  the  railway, 
5  kilometres  distant.  Serial.  Part  I.  2 
plates.  2000  w.  Oesterr  Zeitschr  f  Berg  u 
Hnttehwesen— Aug.  16,  1902.  No.  50738  B. 

Kalgoorlie  Electric  Power.  C.  E. 
Crocker.  A  description  of  this  plant  the 
principal  purpose  of  which  is  to  supply 
electric  current  to  the  mines.  1700  w. 
Aust  Min  Stand— July  17,  1902.  No.  50- 
331  B. 

The  Kalgoorlie  Electric  Power  and 
Lighting  System.  Illustrated  description 
of  the  first  large  power  distribution  scheme 
in  Australia,  which  furnishes  over  15,000 
H.  P.  for  these  gold  mines.  1800  w.  Elec 
Rev,  Lond— Sept.  12,  1902.  No.  50620  A. 
Motor  Losses. 

Losses  in  a  Large  Non-Synchronous 
Motor  (Ueber  Verluste  an  einem  Grossen 
Asynchronmotor).  F.  Bodensteiner.  Data 
and  results  of  a  test  of  a  Siemens  &  Halskc 
motor  of  170  h.  p. ;  showing  an  efficiency 
of  92.4  per  cent,  at  full  load.  1200  w. 
Elektrotcch  Zeitschr— Aug.  21,  1902.  No. 
50757  B. 
Motors. 

A  New  Method  of  Starting  Induction 
Motors  (Ein  Neues  Verfahren  zum  An- 
lassen  von  Induktionsmotoren).  Alfred 
Schwartz.  An  examination  of  the  opera- 
tion of  the  induction  motor  and  the  condi- 
tion of  starting  under  load.  A  centrifu- 
gally  operated  clutch  throws  the  load  on 
only  when  full  speed  is  attained.  4000  w. 
Elektrotech  Zeitschr — Sept.  4,  1902.  No. 
50764  B. 

Electric  Motors.  Definitions  and  Func- 
tions. F.  J.  A.  Matthews.  Explains  the 
function  of  the  various  parts  of  the  dyna- 
mos, and  the  definition  of  some  of  the 
commoner  terms  used.  3800  w.  Mech 
Engr — Aug.  23,  1902.  Serial,  ist  part. 
No.  50337  A. 
Ore  Handling. 

Electricity  in  Ore  Handling.  Waldon 
Fawcett.  Describes  the  application  of 
electricity  to  this  work,  especially  in  load- 
ing and  unloading.  111.  1500  w.  Am  Mfr 
— Aug.  28,  1902.    No.  50290. 

Storage  Batteries. 

Storage  Batteries  in  Mills  and  Factories. 
E.  Vail  Stebbins.  Describes  the  construc- 
tion of  a  battery  and  its  action,  and  the 
extent  to  which  storage  batteries  may  be 

fmt  in  mills  and  factories  to  equalize  the 
oad.  111.  4500  w.  Jour  Assn  of  Engng 
Soc's— July.  1902.    No.  50322  C. 

TRANSMISSION. 
Canada. 

The  Largest  Electrical  Transmission  in 

Canada.    Alton  D.  Adams.    Illustrated  de- 

'ition  of  the  plant  of  the  Hamilton 


Electric  Light  and  Cataract  Poi 
pany.    1200  w.    Elec  Rev,  N  Y— 
1902.    No.  50255. 
High-Tension. 

Pressure  Rise  in  High-Tensio 
mission.  W.  B.  Woodhousc  \ 
the  causes  of  excessive  presiure 
the  means  of  safeguarding  thi 
against  undue  stress.  1600  w. 
Lond— Sept.  5,  1902.  No.  50559 
Lines. 

Construction  of  Transmission  ] 
portion  of  a  paper  by  George  1 
read  at  the  recent  convention  of 
son  Illuminating  Companies.  1 
line  construction,  switching,  regtil 
rates.  3000  w.  Elec  Wld  &  En 
20,  1902.  No.  50655. 
Long  Distance. 

Commercial  Success  in  Long 
Electric  Power  Transmission, 
from  the  Presidential  address  of  '. 
W.  Van  Norden,  before  the  Pac 
Elec.  Trans.  Assn.  1200  w.  En| 
Sept.  4.  1902.    No.  50399. 

Long    Distance    Power    Tran 
F.  A.  C.  Perrine.    A  study  of  soi 
problems  to  be  solved  in  secui 
tinuity  and  regulation.    5000  w. 
Sup — Sept.  13,  1902.    No.  50493. 

The  Physical  Limits  of  Elccti 
Transmission.  Alton  D.  Adams 
cussion  of  the  possibilities  of  higt 
and  the  methods  required  in  ; 
and  line  for  long-distance  power 
sion.  3000  w.  Engineering  M; 
October,  1902.  No.  50782  B. 
Pike*s  Peak. 

The  Pike's  Peak  Power  Tran 
R.  M.  Jones.  Illustrated  descripl 
w.   Jour  of  Elec — Sept.,  1902.    ^ 

mSCELLANT. 

Agriculture. 

The  Relations  of  Agriculture  tc 
technics  (Was  Hat  die  Elekt 
von  der  Landwirthschaft  zu  Ei 
Dr.  Robert  Haas.  A  discussio 
possibilities  of  the  application  of  < 
to  agricultural  districts,  especial!; 
nection  with  the  distribution  of 
power.  4500  w.  Elektrotech  2 
Aug.  28,  1902.    No.  50761  B. 

Statistics. 

Statistics  of  Electrical  Progr< 
viewing  the  report  prepared  by 
Commerford  Martin  on  the  mai 
of  electrical  apparatus  and  supplie 
Elec  Rev,  N  Y— Sept  6.  1902.  » 
U.  S.  Census  Report  on  Electri 
ufactures.  A  review  of  the  rep 
piled  by  Mr.  T.  C.  Martin,  giving 
mformation  and  discussing  the 
general.  5000  w.  Elec  Wld  A 
Sept.  20.  1902.   No.  50653. 


We  supply  copies  of  these  articles.    See  page  325. 
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am,  Eng. 

Windsor  Street  (Birmingham) 
)rks  and  the  New  Coke  Plant.  On 
hods  introduced  at  this  plant  with 
trated  description  of  the  new  coke 
»r.  1400  w.  Jour  Gas  Lgt — Sept. 
No.  50577  A. 

onfl. 

ivc  Attractiveness  of  Different  Ar- 
^ights.  Reviews  the  improvements 
cial  lighting,  especially  as  affecting 
1.  2500  w.  Jour  Gas  Lgt — Aug. 
I.  No.  50354  A. 
i. 

lisc  and  Recognition  of  the  Engi- 
ith  Especial  Reference  to  Gas  En- 
g.  L.  P.  Lx>we.  Read  at  meeting 
Pacific  Coast  Gas  Assn.  3200  w. 
s  Lgt  Jour — Sept.  22,   1902.     No. 


Mechanical    Engineering,     Special 


ookers — Desirable  to  Gas  Com- 
and  Consumers.  D.  W.  Lyme, 
fore  the  Irish  Assn.  of  Gas  Mgrs. 
ing  increasing  the  sale  of  gas 
the  medium  of  gas-cookers.  Also 
)n.    3000  w.    Jour  Gas  Lgt — Aug. 

No.  50341  A. 
[ousing  of  the  Gas  Cooking  Stove. 
H.  Humphreys.  Suggesting  the 
of  these  stoves  in  a  place  pre- 
>r  them,  with  a  ventilating  flue  to 
f  the  steam  and  products  of  com- 
2200  w.  Jour  Gas  Lgt — Sept.  9, 
»o.  50578  A. 
a. 

Electrical  Engineering,  Power 
ions. 

ffairs  in  the  West  of  Ireland.  T.  J. 
lead  before  the  Irish  Assn.  of  Gas 
\n  account  of  the  conditions  pre- 
and  what  has  been  done  to  mod- 
omc  of  the  works.  Discussion. 
Gas  Wld — Aug.  23,  1902.     No. 


*akage  in  American  Cities.  James 
rs.  Considers  the  economic  and 
aspects,  and  how  to  remedy  the 
,  5000  w.  Munic  Jour  &  Engr — 
02.    No.  50293  C. 

repayment  Meter  System  in  Sligo. 

We  supply  copies  of  these 


C.  B.  Tully.  Read  before  the  Irish  Assn. 
of  Gas  Mgrs.  Describes  the  satisfactory 
introduction  of  these  meters.  Discussujn. 
2200  w.  Gas  Wld — Aug.  23,  1902.  No. 
50348  A. 
Mill  Lighting. 

Incandescent  Gas  Lighting  in  Mills. 
Presidential  address  of  Mr.  Laurence 
Bell,  before  the  Waverly  Assn.  of  Gas 
Mgrs.  Discusses  the  difficulties  to  over- 
come and  how  they  may  be  conquered,  and 
related  matters.  2000  w.  Gas  Wld — Sept 
13,  1902.    No.  50611  A. 

Municipal  Plants. 

Cost  of  Light  in  Municipal  and  Private 
Gas  and  Electric  Plants.  Alton  D.  Adams. 
A  comparison  between  two  groups  of 
towns  in  Massachusetts  as  to  the  price  of 
gas  to  private  consumers,  the  cost  of  elec- 
tric street  lighting,  and  the  net  earnings 
on  the  invested  capital.  In  one  group  the 
plants  are  owned  by  private  corporations, 
in  the  other  by  the  municipality.  900  w. 
Munic  Engng — Sept.,  1902.     No.  50330  C. 

Photometry. 

Effect  of  Varying  the  Conditions  of 
Combustion  on  the  Illuminating  Power  of 
Coal  Gas.  H.  Leicester  Greville.  Gives 
tabulated  results  of  investigations  of  the 
light  of  different  grades  of  coal  gas  under 
varying  conditions  to  determine  the  best 
method  of  developing  the  maximum  light 
800  w.  Jour  Gas  Lgt — Aug.  19,  1902.  No. 
50355  A. 

The  History  of  English  Photometry. 
Vivian  B.  Lewes,  in  //  Gas.  A  sketch  of 
the  history  during  the  last  200  years.  6000 
w.    Gas  Wld— Sept.  6,  1902.    No.  50556  A. 

Purification. 

An  Experiment  on  the  Principles  of 
Purification.  E.  C.  Jones.  Read  before 
the  Pacific  Coast  Assn.  Also  discussion. 
Describes  experiments  with  two  types  of 
purifiers,  giving  results.  111.  4500  w. 
Am  Gas  Lgt  Jour — Sept.  8,  1902.  No. 
50420. 

Retorts. 

Inclined  Retorts.  E.  Merz.  Abstract 
translation  of  a  paper  read  before  the 
German  Gas  Assn.  Deals  with  the  objec- 
tions raised  against  inclined  retorts,  show- 
ing them  unfounded.  1200  w.  Gas  Wld — 
Sept  6,  1902.    No.  50557  A. 

Sulphate. 

Sulphate  Manufacture  in  Great  Britain. 
Extracts  from  the  report  of  R.  Forbes 
Carpenter  to  the  Local  Government  Board, 
showing  the  production  from  the  gas  in- 

articles.    See  page  325.  Digitized  by  VjOOglC 
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dustry,    and   matters    relating.     3000   w. 
Gas  Wld— Aug.  30,  1902.    No.  50456  A. 

Sulphuretted  Hydrogen. 

Estimation  of  Sulphuretted  Hydrogen  in 
Minute  Quantities  in  Coal  Gas.  W.  J. 
Dibdin.  Read  before  the  Soc.  of  Public 
Analysts.  Describes  methods  used  and  re- 
sults obtained.  Also  discussion.  1800  w. 
Jour  Gas  Lgt— bept.  9,  1902.    No.  50579  A. 

The  Action  of  Ferrous  Thiosulphate  on 


Sulphuretted  Hydrogen.  An  acoon 
penments  carried  out  by  Mr.  U 
given  in  report  of  R.  Forbes  Carpe 
w.  Jour  Gas  Lgt— Sept.  2, 1902.  Wa 

Water  Gas. 

Dellwik-Fleischer  Water-Gas   ! 
Nuremberg.    From  the  Journal 
beleuchtung.     Particulars  concen 
plant.    2000  w.    Jour  Gas  Lgt — 
1902.    No.  50356  A. 


INDUSTRIAL  ECONOMY 


Address. 

Prof.  James  Dewar's  Presidential  Ad- 
dress to*  the  British  Association.  Ab- 
stract. Discusses  education,  the  import- 
ance of  science,  the  value  of  applied  chem- 
istry, etc.  5200  w.  Elect'n.  Lond — Sept. 
12,  1902.  Serial,  ist  part.  No.  50624  A. 
American  Workmen. 

Fifty  Years  Among  American  Working- 
men.  Egbert  F.  Watson.  Observations 
from  the  writer's  experience,  describing 
the  social  and  material  condition  of  fifty 
years  ago,  the  workmen,  the  effect  of  in- 
creased immigration,  development,  etc. 
4000  w.  Ir  Age — Sept.  18,  1902.  No.  50- 
549. 
Bonus  System. 

The  Bonus  System  of  Rewarding  Labor. 
H.  L.  Gantt.  Explains  the  work  of  Mr. 
Fred  W.  Taylor,  as  this  system  was  an 
outgrowth  from  his  investigations,  show- 
ing the  advantages  and  the  working  of  the 
system.  2000  w.  Rev  of  Revs — Sept, 
1902.    No.  50326  C. 

Commerce. 

Problems  of  the  Pacific — The  Commerce 
of  the  Great  Ocean.  O.  P.  Austin.  Shows 
reasons  why  the  United  States  will  always 
possess  exceptional  facilities  for  commerce 
with  the  countries  touched  by  the  Pacific 
Ocean.  111.  6000  w.  Nat  Geog  Mag— 
Aug.,  1902.  No.  50288  C. 
Competition. 

The  Competition  of  the  United  States 
(Der  Wettbewerb  der  Vereinigten  Sta- 
•  at  en).  H.  Schwabe.  A  review  of  the  de- 
velopment of  the  iron  and  steel  industries 
of  the  United  States,  showing  the  influence 
of  its  competition  upon  German  trade. 
3000  w.  Glasers  Annalen — Sept.  i,  1902. 
No.  50717  D. 

Contracts. 

Separate  versus  General  Contracts.  In- 
formal discussion  of  whether  in  contract 
work,  either  public  or  private,  it  is  prefer- 
able to  make  contracts  for  the  different 
branches  of  trade  involved,  or  to  combine 
all  under  one  general  contract.     6000  w. 

We  supply  copies  of  these 


A 


Pro  Am   Soc  of  Civ  Egrs — ^Au 
No.  50429  E. 
Cost-Keeping. 

Co-operative   and   Mechanical 
Work-Shop   Cost-Keeping.     R, 
Read  before  the  Inst,  in  Sundcrla 
attention  to  the  method  of  utilizi 
matic  machines  to  control  the  k< 
costs  in  shops.    Also  discussion. 
Trans  of  N  E  Coast  Inst  of  Engn 
bldrs— July,  1902.    No.  50340  D. 

Unit  Costs  of  Work  in  Progres! 
mal  discussion  of  whether  it  is 
and  desirable  to  keep  accounts  o 
work  in  such  a  manner  as  to  ascei 
costs  on  each  class  of  work.  330 
Am  Soc  of  Civ  Engrs — Aug.,  15 
50430  E. 

The  Cost-Keeping  Systems  of 
Jobbing  Foundry.  Outlines  the 
used  in  a  foundry  employing  a  la 
of  workmen  on  a  great  variety 
1200  w.  Ir  Trd  Rev — Sept.  4,  ic 
50382. 

Dusseldorf  Exposition. 

Salient  Features  of  the  Diissel 
position.  Harrington  Emerson, 
illustrated  account  of  the  Rheni 
phalian  exposition  at  Diisseldorf 
eating  Germanv's  progress  in  en) 
and  metallurgy.  4000  w.  Eni 
Magazine — October,  1902.    No.  5< 

The  Dusseldorf  Exposition 
(L'Exposition  Regionale  de  Diiss 
1902).  P.  Dujardin.  A  general  i 
the  Diisseldorf  exposition  from  s 
point  of  view.  2500  w.  Genie  Ci^ 
16,  1902.    No.  50718  D. 

See  also  Mining  and  Metallurg 

See  also  Railway  Engineering. 
Education. 

New  Powers  and  New  Respor 
(Neue  Rechte — Neue  Pflichten). 
Oechelhaeuser.  The  Presidential 
before  the  Dusseldorf  meeting  of 
rein  Deutscher  Ingenieure,  deali 
problems  of  engineering  educatic 
w.  Zeitschr  d  Ver  Deutscher  Ir 
23,  1902.    No.  507o|[J}DOgle 

artictes.    See  page  3^5- 
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Prof.  John  Perry's  Presidential  Address 
Before  Section  G  of  the  British  Associa- 
tion. Discusses  the  subject  of  education 
especially  as  applied  to  engineering.  5000 
w.  Elect'n.  Lond — Sept.  12,  1902.  Serial. 
I  St  part.  No.  50627  A. 
Inm  Industry. 

The  Foundations  of  the  American  Iron 
Industrv.  Archer  Brown.  A  critical  re- 
view of  the  causes,  conditions  and  prob- 
able duration  of  the  present  era  of  pros- 
perity in  the  American  Iron  Trade.  4000 
w.  Engineering  Magazine — October,  1902. 
No.  soT^i  B. 
Irrigation. 

Irrigation  Works.  Informal  discussion 
of  the  question  whether  the  National  Gov- 
ernment should  undertake  the  construction 
and  operation  of  irrigation  works.  9800 
w.  Pro  Am  Soc  of  Civ  Engrs — Aug., 
1902.  No.  50433  E. 
Ubor. 

The  Shop  Qubs  Act,  1902.  Editorial 
discussion  of  an  act  recently  passed  which 
places  further  statutory  restrictions  upon 
the  liberty  of  employers  in  dealing  with 
their  men.  1400  w.  Engng — Aug.  29,  1902. 
No.  50472  A. 

Wages  and  Hours  of  Labor  in  1901.  Re- 
view of  the  last  annual  report  of  the  La- 
bor Department  of  the  Board  of  Trade  in 
England.  2500  w.  Engng — Sept.  5,  1902. 
No.  50573  A. 
Locomotive  Trade. 

Competition  for  the  Foreign  Locomo- 
tive Trade.  Extracts  from  a  correspond- 
ence between  the  Secretary  of  State  for 
India  and  certain  British  firms  as  to  com- 
petition between  German  and  British 
builders  of  locomotives.  3300  w.  R  R 
Gaz — Aug.  29.  1902.  No.  50271. 
Mniiicipal  Ownership. 

Municipal  Trading.  Robert  P.  Porter. 
Read  at  Belfast  meeting  of  the  Brit.  Assn. 
for  the  Adv.  of  Science.  Discusses  this 
subject  as  related  to  English  methods,  giv- 
ing the  histor>*  of  the  same  industries  as 
carried  on  in  the  United  States,  and  con- 
sidering the  objections  to  municipal  trad- 
ing as  carried  on  in  England.  6000  w. 
Engng — Sept.  19.  1902.    No.  50817  A. 

Shop  Records. 

Workshop  Record?.  A  Review  and 
Comparison  of  Existing  Methods,  with 
Special  Reference  to  the  Use  of  Cards  and 


Files  Instead  of  Books.  George  Parker. 
Read  before  the  meeting  in  South  Shields. 
Also  discussion  and  2  plates.  13400  w. 
Trans  of  N  E  Coast  Inst  of  Engrs  &  Ship- 
bldrs — July,  1902.     No.  50339  D. 

South  Africa. 

South  Africa  from  ..n  Engineer's  Point 
of  View.  The  present  article  is  a  review 
of  some  recent  invcstigfations  by  a  gen- 
eral trade  commission.  900  w.  £nffr» 
I>ond— Sept.  5,  1902.  Serial,  ist  part.  No. 
50565  A. 

Statistics. 

The  Census  of  Manufactures.  S.  N.  D. 
North.  Information  concerning  the  cost 
and  work  of  preparing  valuable  statistics 
in  the  industries,  and  a  review  of  the  more 
important  facts  of  this  latest  census  of 
manufactures.  4200  w.  Rev  of  Revs- 
Sept.,  1902.     No.  50325  C. 

Stream  Control. 

See  Mechanical  Engineering,  Hydrau- 
lics. 

Strikes. 

Is  the  Coal  Strike  a  Conspiracy?  Dis- 
cussion of  the  anthracite  coal  strike,  espe- 
cially the  attitude  of  the  operators.  2000 
w.  Gunton's  Mag — Sept..  1902.  No.  50- 
287. 

Tariff. 

The  Iron  Tariff  in  the  First  Reading  of 
the  Tariff  Commission  (Die  Eisenzolle 
in  der  I  Lesung  der  Zolltarifcommission). 
The  full  tabular  changes  proposed  in  the 
German  tariff  on  iron  :  with  editorial  com- 
ments. 3000  w.  Stahl  u  Eisen — Aug.  15, 
1902.    No.  50748  D. 

Technical  Dictionary. 

The  Technolexicon  (Technolexikon). 
The  progress  report  of  the  editor.  Dr. 
Hubert  Jansen  upon  the  new  technical 
dictionary  in  English,  French  and  German, 
now  being  prepared  by  the  Society  of 
German  Engineers.  6000  w.  Zeitschr  d 
Ver  Deutscher  Ing — Aug.  30,  1902.  No. 
507 1 1  D. 
Works  Management. 

Money-Making  Management  for  Work- 
shop and  Factory.  Charles  U.  Carpenter. 
Mr.  Carpenter's  concluding  paper  is  de- 
voted to  the  finding  and  recording  of  costs, 
and  to  a  general  summary  of  the  whole 
series.  4000  w.  Engineering  Magazine — 
October,  1902.    No.  50787  B. 
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Battleship. 

Laying  the  Keel  of  the  New  Battleship 
'•Nebraska"  at  the  Works  of  Moran  Bros. 
Company.  Seattle,  Wash.  July  4,  1902.  An 
tllnstrated  article  more  particularly  de- 
scribing  the   plant   where   this   vessel   is 


under    construction.      1500    w.      Sci    Am 
Sup— Aug.  30,  1902.    No.  50244. 

The  French  Battleship  Republique.  Il- 
lustrated description  of  one  of  six  new  bat- 
tleships which  are  building  or  projected, 
showing  a  change  in  Prench^hmbuilding 

We  supply  copies  of  these  articles.    See  page  325. 
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policy.     Also  editorial.     2500  w.     Engr, 
Lond— Sept.  12,  1902.    No.  50632  A. 

United  States  Battleships  Connecticut 
and  Louisiana.  Describes  and  illustrates 
these  recently  authorized  vessels  and  their 
equipment.  2500  w.  Engr,  Lond — Aug. 
29,  1902.  No.  50474  A. 
eatings. 

Roller  Bearings  for  Marine  Engines. 
Stephen  P.  M.  Tasker.  Discusses  the  ad- 
vantages, and  reports  the  test  made  of  the 
steam  yacht  "Sagamore."  800  w.  Marine 
Engng— Sept.,  1902.  No.  50302  C. 
lyde  Works. 

Qyde  Trust  New  Works.  A  descrip- 
tion of  new  works  in  progress  and  new 
features  recently  introduced.  2500  w. 
Engr,  Lond— Sept.  12,  1902.    No.  50633  A. 

estioyer. 

The  Swedish  Torpedo  Boat  Destroyer 
"Mode."  Illustrated  description  of  a  fine 
boat,  recently  completed,  with  report  of  the 
official  trial.  800  w.  Engng — Sept.  19, 
1902.  No.  50815  A. 
ast  Vessels. 

On  the  Strength  of  High-Speed  Vessels. 
M.  J.  A.  Normand.  Considers  some  of 
the  causes  producing  fatigue  that  are  often 
overlooked.  2300  w.  Engng — Sept.  12, 
1902.  No.  50637  A. 
ake  Steamers. 

Notable  New  American  Lake  Steam- 
boats. Illustrated  description  of  the  two 
latest  passenger  boats  for  the  Great  Lakes, 
the  "Western  States"  and  the  "Eastern 
States."  1000  w.  Naut  Gaz — Aug.  28, 
1902.  No.  50247. 
atinch. 

Hospital  Electric  Launch.  Illustration 
and  description  of  a  novel  vessel  to  be 
used  for  the  St.  John's  Guild,  New  York, 
for  transferring  sick  children  between  the 
floating  hospitals  and  the  Seaside  Hos- 
pital. 600  w.  Marine  Engng — Sept.,  1902. 
No.  50305  C. 
•aonching. 

The  Launch  of  the  Twin-Screw  Steamer 
Kaiser  Wilhelm  II.  (Der  Stapellauf  des 
Doppelschrauben-Schnelldampfers  "Kaiser 
Wilhelm  II.")  Description  of  the  launch, 
with  details  of  the  dimensions  of  the  ves- 
sel, the  longest  yet  built,  being  706  feet 
in  length.  1500  w.  2  plates.  Zeitschr  d  Ver 
Deutscher  Ing— Aug.  16,  1902.  No.  50700D. 
if e  Boat. 

The    Carley    Life    Float.      Illustration 
with  description  of  a  device  for  saving  life 
at  sea.    900  w.    Am  Shipbuilder — Sept.  11, 
1902.    No.  50477. 
ineiB. 

Modem  Ocean  Liners.    Editorial  on  the 

present  position  of  England  in  this  field, 

— nccially    comparing    it    with    Germany. 

>  w.  Engng— Aug.  22,  1902.  No.  S0371A, 


Naval  Sllgi^6ers. 

The  En^eering  Branch  of  the  Roya 
Navy.  Editorial  review  of  a  printed  state 
ment  of  the  causes  of  dissatisfaction  am 
proposed  remedies.  3700  w.  Engng^ 
Aug.  29,  1902.    No.  50471  A. 

Naval  Manoenvres. 

The  French  Naval  Manoeuvres.  An 
account  of  the  manoeuvres  carried  out  by 
the  French  fleets  in  the  Mediterranean 
during  the  past  month  which  were  of  more 
than  usual  interest.  4000  w.  Engr,  Load 
— Aug.  22,  1902.    No.  50360  A. 

The  French  Naval  Manoeuvres.  Edito- 
rial review  of  this  year's  manoeuvres 
which  were  on  an  exceptionally  large  basis. 
2800  w.  Engng— Sept  12,  1902.  Serial 
1st  part.  No.  50634  A. 
Ocean  Tramps. 

Lake-Built  Ocean  Tramps.  Theodore 
Lucas.  Considers  the  limitations  of  ships 
to  be  built  on  the  lakes  for  ocean  service 
and  their  effect  on  the  earning  possibilities 
of  cargo  steamers.  2000  w.  Naut  Gaz— 
Aug.  28,  1902.    No.  50248. 

Oil  Fuel. 

Report  of  Recent  Oil  Burning  Installa- 
tions on  the  Pacific  Coast.  Edward  S. 
Hough  and  William  H.  Crawford,  Jr. 
Gives  illustrations  showing  the  experience 
gained  in  marine  work  at  the  port  of  San 
Francisco.  111.  2200  w.  Marine  Engng— 
Sept.,  1902.    No.  50301  C. 

Oil  Motors. 

The  Application  of  Oil  Engines  to  Light 
Marine  Work.  Capt.  C.  C.  Longri^;e. 
Considers  the  advantap^es  and  defects  of 
these  motors  for  marine  work,  and  de- 
scribes methods  of  reversing.  2200  w. 
Naut  Gaz — Sept.  11,  1902.  No.  504&2. 
Repairs. 

Building  a  New  Bottom  for  a  Wrecked 
Ship.  Illustrated  description  of  the  ex- 
tensive repairs  to  the  U.  S.  transport,  Mc- 
Pherson,  which  went  ashore  on  the  South 
coast  of  Cuba.  700  w.  Marine  Engng— 
Sept.,  1902.  No.  50306  C. 
Shipping. 

Queer  Craft  Seen  on  My  Travels  in  the 
Philippines,  China  and  South  America. 
E.  C.  Rost.  Brief  illustrated  descriptions 
of  strange  boats.  1200  w.  Sci  Am — Sept 
13,  1902.  No.  50490. 
Steam  Engines. 

See  Mechanical  Engineering,  Steam  En- 
gineering. 
Steamships. 

Brief  History  of  Ocean  Steamships. 
Lawrence  Irwefl.  An  account  of  some  of 
the  earliest  steamers  of  the  world,  and  the 
process  of  development  5900  w.  ACarine 
Rev— Sept.  11,  1902.    No.  ^527. 

Fishing  Steamer.    Descnption  and  plan 
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of  a  unique  fishing  steamer  for  service  in 
Southern  waters,  to  be  used  in  gathering 
the  catch  from  the  fishing  fleet  and  bring- 
ing it  to  market.  450  w.  Marine  Engng 
—Sept.,  1902.    No.  50303  C. 

New  Steamship  Kroonland  of  the  Inter- 
national Navigation  Company.  An  illus- 
trated detailed  description  of  this  largest 
ship  yet  built  in  American  waters,  noting 
features  of  interest  in  design  and  in  con- 
struction work.  3300  w.  Marine  Engng — 
Sept,  1902.    No.  50299  C. 

Shallow  Draught  Steamer.  Illustrates- 
and  describes  a  new  feature  introduced  by 
Yarrow  &  Co.  into  screw-propelled  boats 
of  this  type  by  reason  of  which  great  econ- 
omy is  claimed.  600  w.  Engr,  Lond — 
Aug.  22,  1902.    No.  50364  A. 

The  Twin  Screw  Express  Steamship 
Kaiser  Wilhelm  II.  (Doppelschrauben- 
Schnelldampfer  Kaiser  Wilhelm  II.)     A 

Smeral  account  of  the  new  steamer  of  the 
orth  German  Lloyd,  with  especial  refer- 
ence to  the  launch.     2000  w.     Stahl  und 
Eisen — Sept.  r,  1902.     No.  50751  D. 
Steam  Trials. 

Steam  Trials  of  H.M.S.  "King  Alfred." 
Editorial  on  the  performance  of  this  ar- 
mored cruiser,  which  was  highly  satis- 
factory. 1500  w.  Engng — Sept.  5,  1902. 
No.  50572  .\. 


Steering  Gear. 

Steam  Steering  Gear.  Arthur  Masters. 
Considers  the  advantage  of  steam  over 
hand  gears,  types  of  steam  steering  gear 
and  methods  of  transmission.  111.  3200 
w.    Mach,  N  Y— Sept.,  1902.    No.  50387. 

Submarines. 

Submarine  Boats.  Editorial  review  of 
opinions  held  as  to  the  value  of  the  sub- 
marine boat.  3700  w.  Engng — Sept.  5, 
1902.    No.  50570  A. 

Towboat. 

Steel  Towboat  Vesta  for  the  Mononga- 
hela  River.  Illustrated  description  of  a 
boat  to  be  used  mainlv  in  towing  coal  from 
the  mines  to  the  mills  and  furnaces.  3000 
w.  Marine  Eng^g — Sept.,  1902.  No.  50- 
304  C. 

Towing. 

Old-Time  Towing  on  the  Detroit  River. 
George  Lansing.  An  illustrated  article 
giving  a  review  of  past  conditions  on  the 
St.  Clair  and  Detroit  Rivers.  2400  w. 
Naut  Gaz — Aug.  28,  1902.    No.  50249. 

Yachts. 

The  Steam  Yacht  "Arrow"— The  Fast- 
est Boat  in  the  World.  Illustrated  de- 
scription of  this  fine  yacht  which  recently 
covered  a  nautical  mile  in  r  min.  32  sec 
1600  \v.  Sci  Am — Sept.  20,  1902.  No.  50600. 
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AUTOMOBILES. 
Accvmulators. 

Sec  Electrical  Engineering,  Electro- 
chemistry. 

Beaxinga. 

Adjustable  Bearings  a  Requisite  of  the 
Practical  Automobile.  Albert  L.  Qough. 
Gives  the  writer's  views  and  also  a  brief 
editorial  disagreeing  with  some  points. 
ijoo  w.  Horseless  Age — Sept.  17,  1902. 
No.  50580. 

DtngD. 

Design  and  Workmanship.  Albert  L. 
Qough.  Considers  the  failures  due  to  de- 
si^  and  to  faulty  material  and  workman- 
ship in  the  progress  of  the  automobile  in- 
dnsto'-  1 100  w.  Horseless  Age — Aug. 
27,  1902.     No.  50250. 

Gtsoline  Vehiclea. 

The  Loomis  Carbureter  and  Muffler, 
niostrated  description  of  articles  named 
which  have  been  in  use  for  some  time  on 
gasoline  vehicles.  600  w.  Sci  Am — Sept 
13,  1902.    No.  50487. 


A  Giant  Automobile  Harvester  at  Work. 


Brief  illustrated  description.    200  w.    Rev 
of  Revs — Sept.,  1902.    No.  50327  C. 

Journals. 

Some  Notes  on  Journal  Friction.  J.  S. 
V.  Bickford.  Gives  results  of  experimental 
investigations.  3800  w.  Horseless  Age — 
Sept.  3,  1902.    No.  50413. 

Lurries. 

A  Novel  Type  of  Steam  Lurry.  Illus- 
trated description  of  the  type  adopted  by 
the  Pioneer  Power  Co.,  of  London,  Lim- 
ited. The  platform  extends  almost  the 
entire  length,  as  little  of  the  upper  space  as 
possible  being  taken  for  the  driver's  seat, 
or  machinery.  2500  w.  Auto  Jour — ^Aug. 
30,  1902.    No.  50455  A. 

Dr.  Brightmore's  Steam  Lurry.  Illus- 
trated detailed  description  of  this  machine 
and  its  operation,  describing  a  trial  trip. 
4600  w.  Auto  Jour — Aug.  23,  1902.  No. 
50345  A. 

Report  on  the  War-Office  Motor  Lorry 
Trials.  Report  of  a  test  made  of  self-pro- 
pelled lorries  to  determine  their  capabil- 
ities for  military  purposes.  900  w.  Engr, 
Lond— Sept.  5,  1902.    No.  50567  A. 

Motors. 

Automobiles  and  Motors  (Automobiles 
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et  Moteurs).  Eugene  Brilli^.  Describing 
the  double-acting  internal  combustion  mo- 
tor of  the  author's  design,  and  its  appli- 
cations to  mechanically  propelled  vehicles. 
5000  w.  Bull  Soc  d'Encour — ^Aug.  31, 
1902.    No.  50735  G. 

Petrol  Motor  Troubles  and  Their  Loca- 
tion. Directions  for  the  care  of  petrol  mo- 
tors, and  for  finding  out  the  cause  of 
troubles.  1500  w.  Motor  Car  Jour — Aug. 
23,  1902.  No.  50346  A. 
Aces. 

The  Brighton  Beach  Races.  An  illus- 
trated report  of  these  races  held  under  the 
auspices  of  the  Automobile  Club  of  Long 
Island.  1400  w.  Horseless  Age — Aug.  27, 
1902.    50251. 

ssistance. 

Traction,    Grade    and    Air    Resistance. 
Reynold  Janney.    nxplains  method  of  cal- 
culation, givmg  chart.     1200  w.     Horse- 
less Age — Sept.  17,  1902.    No.  50581. 
ream  Trucks. 

Steam   Motor  Trucks.     Illustrated  de- 
scription of  the  steam  trucks  made  by  the 
Morgan  Motor  Co.,  Worcester,  Mass.  1500 
IV.   Mach,  N  Y— Sept.,  1902.    No.  50388. 
rials. 

Automobile  Clubs  650  Miles  Reliability 
Trial.  A  continued  illustrated  description 
oi  each  day's  journey,  with  editorial  re- 
marks. 8000  w.  Auto  Jour — Sept.  13, 
1902.    No.  50609  A. 

Some  Mechanical  Details  Noted  in  the 
S50  Miles  Trials.  Comments  with  illus- 
trations. 3800  w.  Autocar — Sept.  13, 
1902.    No.  50610  A. 

The  Meeting  at  Deauville.  An  illus- 
trated account  of  speed  tests,  the  most 
successful  yet  held.  4600  w.  Autocar — 
Sept.  6,  1902.    No.  S0555  A. 

The  650  Miles  Reliability  Trials  of  the 
A..  C.  G.  B.  L  An  illustrated  account  of 
the  trials  with  editorial.  7500  w.  Auto 
Four— Sept.  6,  1902.    No.  50554  A. 

HYDRAULICS. 

lilding  Supply. 

Water  Supply  System  in  the  Maiden 
Lane  Building,  New  York.  Illustrated  de- 
scription of  the  installation  for  an  18- 
story  office  building.  1300  w.  Eng  Rec — 
Sept.  6,  1902.  No.  50450. 
ow. 

New  Ways  of  Measuring  Water.  In- 
Fownation  for  the  u:,e  of  farmers  who  irri- 
gate their  land,  given  by  Director  Samuel 
Fortier  of  the  Montana  Experimental  Sta- 
:ion.  1400  w.  Sci  Am — Sept.  13,  1902. 
No.  50486. 

The  Flow  of  Water  in  Wood   Pipes. 

rheron   A.    Noble.     Gives  a  brief  illus- 

:rated  description   of  the  gravity  supply 

}f  Seattle,  Wash,  and  discusses  a  senes 

experiments  conducted  by  the  writer. 


8000  w.     Pro  Am  Soc  of  Civ  Engn- 
Aug.,  1902.    No.  S0427  E. 

Hydro-Electric  Stations. 

See  Electrical  Engineering,  Generating 
Stations. 
Nozzles. 

Dischargee  Nozzles  for  High  Head.    W. 

Stuart     Smith.       Discusses     improperly 

shaped  nozzles  and  their  effects.    111.  2S00 

w.    Jour  of  Elec — Aug.,  1902.    No.  50253. 

Plumbing. 

The  Range  Boiler  and  Water  Front 
M.  L.  Kaiser.  An  illustrated  article  dis- 
cussing the  right  and  wrong  ways  of  set- 
ting and  connecting  of  the  range  boiler  and 
water  front.  4500  w.  Met  Work — Sept 
20,  1902.  No.  50598. 
Pumping  Engines. 

How  to  Obtain  the  Best  Results  in 
Small  Pumping  Stations.  Harry  F.  Gibbs. 
How  to  get  the  best  of  the  existing  condi- 
tions is  discussed,  considering  points  of 
importance.  2400  w.  Jour  NEW  Wk$ 
Assn— Sept.,  1902.    No.  50436  F. 

Small  Pumping  Engines.  Topical  dis- 
cussion by  William  F.  Codd  and  D.  N. 
Tower  of  plants  equipped  with  oil-en- 
gines. 111.  1000  w.  Jour  NEW  Wks 
Assn — Sept.,  1902.  No.  50437  F. 
Pumps. 

Improved  Steam  Pumping  Machinery 
(Einige  Neuere  Pumpmaschinen  mit 
Dampfbetrieb).  H.  Becher.  Data  and  re- 
sults of  tests  of  recent  waterworks  pump- 
ing engines  built  by  Kuhn  of  Stuttgart. 
2500  w.  Zeitschr  d  Ver  Deutscher  Ing— 
Aug.  23,  1902.    No.  50706  D. 

Rotative  Pumping.  John  Richards.  A 
review  of  the  development  of  this  class  of 
machinery,  especially  describing  the  Sul- 
zer  pumps,  and  the  principles  of  the  tur- 
bine type.  III.  and  discussion.  8000  w. 
Tour  Assn  of  Eng^g  Socs — Aug.,  1902. 
No.  50693  C. 
Turbines. 

Notes  on  the  History  of  Turbine  Devel- 
opment in  America.  A.  C.  Rice.  An  in- 
teresting review  of  water-wheel  develop- 
ment, especially  of  the  turbine  design. 
3300  w.  Eng  News — Sept.  18,  1902.  No. 
50588. 
Water  Power. 

The  Control  of  Non-Navigable  Streams 
by  the  National  Government.  Informal 
discussion  in  view  of  the  numerous  disas- 
ters caused  by  the  contracting  of  chan- 
nels, or  the  damming  of  small  streams^ 
whether  they  should  not  be  under  the  con- 
trol of  the  national  government.  4000  w. 
Pro  Am  Soc  of  Civ  Engrs — ^Aug.,  1902. 
No.  50432  E. 

Water  Power  Projects  at  Joliet,  111.  An 
explanation  of  projects  now  before  the 
courts  for  a  decision  as  to  their  respective 
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rights,  showing  the  general  situation.    111. 
9CO  w.     Eng  News— Sept  4.  1902.     No. 

MACHINE  WORKS  AND  FOUNDRIES. 

BoBVS  System. 

See  Industrial  Economics. 
Castings. 

Casting  a  Round  Tank.  R.  H.  Palmer. 
Illustrates  and  describes  one  of  the  ways 
of  molding  and  pouring  a  tank  of  this 
kind.  1 100  w.  Am  Mach— Aug.  28,  1902. 
No.  50261. 

The  Calculation  of  the  Weight  of  Cast- 
ings with  the  Aid  of  the  Planimeter.  C. 
M.  Schwerin.  Describes  a  graphic  method 
for  estimating  the  weight  of  a  castmg 
when  the  cross-section  is  not  a  uniform 
geometrical  figure.  700  w.  Trans  Am 
Inst  of  Min  Engrs— Sept.,  1902.  No.  50- 
678  C. 
Cataloging. 

Cataloging  Small  Machine  Parts.  L.  P. 
Alford.  Describes  a  system  used  in  cata- 
loging and  arranging  the  data  regarding 
the  small  parts  of  about  150  machines.  2000 
w.  Am  Mach— Sept.  25,  1902.  No.  50697. 
Ckain  Making. 

The  Locke  Steel  Chain.  Illustrated  de- 
scription of  this  automatic  machine  made 
chain,  noting  the  operations,  and  com- 
mending the  product.  1200  w.  Engng — 
Aug.  22,  1902.  No.  50370  A. 
Cwkscrews. 

A  Machine  for  Twisting  Corkscrews. 
Joseph  V.  Woodworth.  Illustrated  de- 
scription of  the  machine  and  its  operation. 
400  w.  Am  Mach— Sept.  25,  1902.  No. 
S0696. 
Cost-Keeping. 

Sec  Industrial  Economics. 
GEtnes. 

Counterbalances  for  Locomotive  Cranes. 
Robert  H.  Kirk.  Gives  a  graphical  method 
of  determining  the  quantity  of  counter 
weight  for  locomotive  cranes.  1200  w. 
Am  Mach— Sept  18,  1902.    No.  50583. 

Notes  on  Crane  Design.  A,  D.  Wil- 
liams. A  discussion  of  points  relating  to 
crane  wheels.  111.  1000  w.  Am  Mach — 
Sept.   II,   1902.     No.  S0501. 

Sec  Electrical  Engineering,  Power  Ap- 
plications. 
Dice. 

Blanking  Dies.  Joseph  V.  Wood- 
worth.  Concerning  the  making  and  using 
of  piercing  and  blanking  dies.  111.  2500 
w.  Mach,  N  Y— Sept,  1902.    No.  50386. 

The  Making  and  Use  of  Simple  Dies. 
Peter  Chiampon.  Illistrated  descriptions 
of  a  number  of  dies  found  very  useful  in 
the  average  machine  shop.  1200  w.  Am 
Macb— S^t  25,  igQ2.    No.  5069a 


Dranghtamen. 

The  Relations  of  the  Draughtsman  to 
the  Workshop.  W.  H.  Booth.  A  discus- 
sion of  this  fundamental  question  of  effi- 
cient shop  organization  including  the 
preparation  and  execution  of  designs  for 
engineering  work.  3000  w.  Engineering 
Magazine— October,  1902.    No.  50788  B. 

Drilling. 

See  Electrical  Engineering,  Power  Ap- 
plications. 

Drills. 

Use  of  Ratchet  and  Other  Hand-Ma- 
chine Drills  in  the  Cleveland  Mines.  Wil- 
liam Charlton.  Read  before  the  N.  of 
Eng.  Inst,  of  Mech.  &  Min.  Engrs.  Brief 
account  of  the  practice  in  these  mines  and 
the  advantages.  1500  w.  Ir  &  Coal  Trds 
Rev — Sept.  19,  1902.    No.  50820  A. 

Foundry  Operation. 

Important  Questions  in  Connection  with 
Foundry  Operation  (Wichtige  Frage 
im  Giessereibetriebe).  A  comparison  of 
German  and  American  practice,  showing 
the  advantages  of  mechanical  transport. 
Serial.  Part  I.  3000  w.  Stahl  und  Eisen 
—Sept.  I,  1902.     No.  50753  D. 

Grinder. 

Disc  Grinder.  Illustrated  description  of 
a  20-inch  universal  disc  grinder  of  the 
"mechanical  fitter"  type  manufactured  in 
England.  800  w.  Engr,  Lond — Aug.  22, 
1902.    No.  50367  A. 

Hardening. 

Steel  and  Its  Treatment.  E.  R.  Mark- 
ham.  Discussing  methods  of  heating  of 
steel  for  hardening,  in  the  present  article. 
111.  2700  w.  Mach,  N  Y— Sept.,  1902. 
No.  50385. 

Hoisting. 

Determining  the  Size  of  Hoisting  Plants. 
Edward  B.  Durham.  Discusses  methods 
of  calculating.  111.  5500  w.  Trans  Am 
Inst  of  Min  Engrs — Sept.,  1902.  No. 
50681  C. 

Machine  Design. 

A  Tendency  in  Machine  Design.  Ed- 
itorial mainly  discussing  the  tendency  to 
smoothness  of  outline  in  steam-engine 
practice.  1800  w.  Engng — Sept.  5,  1902. 
No.  50571  A. 
Machine  Driving. 

See  Electrical  Engineering,  Power  Ap- 
plications. 

Machine  Shops. 

A  Visit  to  the  Works  of  the  General 

•  Electric  Company.    Lyman  B.  Thompson. 

An    illustrated     detailed    description    of 

these    extensive    works.      5800    w.      Am 

Mach — Sept.  4,  1902.    No.  50440. 

The  American  Steel  Casting  Company's 
New  Plant  at  Alliance.     Illustrated  de- 
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tailed   description.     2500   w.      Ir    Age — 
Sept.  25,  1902.    No.  50669. 

The  Ferranti  Works  at  Hollinwood.  Il- 
lustrates and  describes  the  works  and 
some  of  the  products  of  one  of  the 
oldest  electrical  engineering  concerns  in 
England.  2200  w.  Elec  Times — ^Aug.  28, 
1902.    Serial,    ist  part.    No.  50452  A. 

The  New  Machine  Works  of  Louis  Soest 
&  Co.  (Neuanlage  der  Maschinenfabrik 
Louis  Soest  &  Co.)  W.  Grueber.  De- 
scribing an  important  new  plant  near  Dus- 
seldorf,  devoted  to  the  manufacture  of 
steam  and  gas  engines,  as  well  as  mining 
and  general  machinery.  2500  w.  Stahl 
und  Eisen — Sept.  i,  1902.    No.  50752  D. 

The  Science  of  the  Workshop.  William 
Taylor.  Read  at  Belfast  meeting  of  the 
Brit.  Assn.  for  the  Adv.  of  Science.  Dis- 
cusses materials,  processes  and  tools,  trac- 
ing the  foundation  of  this  science.  4500  w. 
Engng— Sept.  19,  1902.    No.  50818  A. 

The  Works  of  Messrs.  Belliss  and  Mor- 
com,  Limited.  An  illustrated  description 
of  these  works  which  have  attained  a 
high  reputation  as  makers  of  high-speed 
engines,  and  also  of  their  equipment.  5000 
w.  Engng— Sept.  19,  1902.  No.  50814  A. 
[achine  Tools. 

Improvements  in  Machine  Tools  (Neu- 
erungen  im  Werzeugmaschinenbau).  Her- 
mann Fischer.  Describing  especially  minor 
details  of  construction  in  recent  German 
lathes  and  drilling  machines.  2500  w. 
Zeitschr  d  Ver  Deutscher  Ing— Aug.  23, 
1902.  No.  50705  D. 
[achine  Work. 

Inaccurate  Machine  Work  on  Cylinders 
and  Pistons.  Albert  L.  Clough.  A  crit- 
icism on  work  observed  on  three  horizon- 
tal gasoline  vehicle  engines.  1200  w. 
Horseless  Age— Sept.  10,  190?.  No.  50496. 
[annesmann  Tubes. 

Notes  on  the  Manufacture  of  Weldless 
Steel  Tubes  by  the  Mannesmann  Process. 
J.  H.  H.  Barree.  Read  before  the  South 
Wales  Inst,  of  Engrs.  An  illustrated  ar- 
ticle fully  describing  the  process.  3000  w. 
Ir  &  Coal  Trds  Rev— Aug.  22,  1902.  No. 
50358  A. 
rdnance. 

Ordnance  Engineering  as  a  Great  Me- 
chanical Industry.  J.  V.  Meigs.  A  fully 
illustrated  review  of  the  present  state  of 
the  art  of  ordnance  engineering  as  one  of 
the  most  highly  developed  mechanical  in- 
dustries. 4000  w.  Engineering  Maga- 
zine—October, 1902.  No.  50784  B. 
oiler  Bearings. 

The  Essential  Conditions  of  Sliding  and 
Roller  Bearings  (Die  Wesentlichen  Eigen- 
schaften  der  Gleit-und  Rollenlager).  Prof. 
R.  Stribek.  A  comparison  of  the  resist- 
ance of  journal  friction  with  the  action  of 
bearings;   with  diagrams   showing 


the  effect  of  various  lubricants.     Sent 
Part  L    2500  w.    Zeitschr  d  Ver  Dcirt 
scher  Ing— Sept.  6,  1902.    No.  50712  D. 
See  Marine  Engineering. 

Shells. 

The  Drawing  of  Deep  Shells  from  Shee 
Metal.  Joseph  V.  Woodworth.  An  illos 
trated  article  showing  what  has  been  ac 
complished.  600  w.  Am  Mach — Sept  18 
1902.     No.  50586. 

Turning. 

Time  Required  to  Turn  a  Piece.  Rob- 
ert Grimshaw.  Information  concerning 
the  time  required  to  perform  machine  tod 
operations.  1000  w.  Ir  Trd  Rev — Sept 
4,  1902.    No.  50383. 

Works  Management 

See  Industrial  Economics. 
MATERIALS  OF  CONSTRUCTION. 

Beam  Section. 

Broad  Flanged  I-Beams  (Breitflan- 
schige  I-Trager).  R.  Cramer.  A  discus- 
sion of  the  advantages  and  manufacture 
of  the  beam  of  the  section  designed  by 
Henry  Grey,  of  Pittsburg,  Pa.,  as  made 
by  the  Differdingen  works  in  Luxemburg. 
1800  w.  Zeitschr  d  Ver  Deutscher  Ing— 
Aug.  16,  1902.    No.  50702  D. 

Cast  Iron. 

Effect  of  Variations  in  the  Constituents 
of  Cast  Iron.  W.  G.  Scott.  Read  be- 
fore the  International  Assn.  of  Test  Ma- 
terials. Describing  the  influence  of  metal- 
loids on  cast  iron  as  observed  under  prac- 
tical conditions,  without  regard  to  theory. 
7000  w.  Foundry — Sept.,  1902.  No.  50323. 

Iron  Protection. 

See  Electrical  Engineering,  Electro- 
chemistry. 

Lubricants. 

Cylinder  Lubrication.  J.  S.  V.  Bick- 
ford.  Reports  of  tests  of  oils  for  heat 
resisting  properties,  and  of  cylinder  oils 
under  steam  conditions,  etc.  111.  3500  w. 
Horseless  Age — Sept.  24.  1902.    No.  50670. 

Masts. 

The  Strength  of  Derrick  Masts  (Die 
Festigkeit  von  Lademasten).  H.  Sellen- 
tin.  An  anal3rtical  examination  of  the 
stresses  upon  the  masts  of  hoisting  der- 
ricks under  various  conditions  of  load- 
ing. Serial.  Part  I.  2000  w.  Schiffbau— 
Aug.  23,  1902.    No.  50775  D. 

Specifications. 

Discussion  of  Proposed  Standard  Spe- 
cifications for  Steel  Forgings  and  Out- 
ings. Gus  C.  Henning.  A  critical  discus- 
sion of  the  standard  international  speci- 
fications proposed.  4000  w.  Trans  Am 
Inst  of  Min  Engrs — Sept,  1902.  No.  50- 
682  C 

Specifications  for  Foundry  Supplies. 
Gives  specifications  for  foundry  materials 
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received  from  Mr.  W.  G.  Scott  of  the  Case 
Threshing  Machine  Co.     6700  w.     Eng 
News— Sept.  11,  1902.    No.  50503- 
8tML 

Deterioration  of  Steel  from  Vibration. 
A  discussion  of  this  subject  concluding 
that  the  deterioration  under  vibration  is 
less  potent  than  the  use  of  faulty  material. 
2400  w.    Engr,  Lond— Sept.  19,  1902.  No. 

SO8I2    A.  ^         ,  r^ 

The  Overheating  of  Mild  Steel.  E. 
Heyn.  Read  before  the  Iron  and  Steel 
Inst.  An  account  of  the  writer's  experi- 
ences regarding  the  brittleness  produced  in 
mild  steel  by  overheating.  The  experi- 
ments refer  only  to  mild  steel  such  as  is 
employed  in  boiler  plates,  structural  ma- 
tenal,  wire,  etc.  5000  w.  Engng— Sept. 
12,  1902.  Serial,  ist  part.  No.  50638  A. 
TMt  Bars. 

Test  Bars — Some  Foundation  for  Com- 
parisons. Asa  W.  Whitney.  Remarks  on 
certain  relations  to  be  considered  as  apply- 
mg  to  various  cast  sections  and  test 
hars.  1500  w.  Foundry — Sept.,  1902.  No. 
50324. 
Taol  Steel. 

The  Recent  Development  of  Tool  Steel. 
Edmund  L.  French.  Extract  from  a  paper 
read  before  the  Am.  Assn.  for  the  Adv.  of 
Science.  Discusses  the  advancement  made 
in  the  production  of  "special  steels."  1400 
w.  Eng  News— Sept.  25,  1902.  No.  50674- 

MEASUREMENT. 
Calorimeter. 

The  Respiration  Calorimeter.  Descrip- 
tion of  machines  for  measuring  and  re- 
cording the  changes  in  air  supplied  to  liv- 
ing beings,  including  temperature,  chemi- 
cal composition,  etc.  2000  w.  Am  Mach — 
Sept.  II,  1902.  No.  50500. 
Janmal  Friction. 

Testing  Apparatus  for  Lubricants  and 
Bearing  Metals  (Ueber  einen  Apparat  zur 
Untersuchung  von  Lagerolen  und  Lager- 
metallen).  G.  Dettmar.  An  electrically 
driven  apparatus,  enabling  the  friction  of 
jourals  to  be  determined  for  high  rotative 
q>eeds,  for  various  lubricants  and  bearing 
metals.  4000  w.  Elektrotech  Zeitschr — 
Aug.  21,  1902.  No.  50756  B. 
■etiic  System. 

The  Metric  System  of  Weights  and 
Measures.  A  copy  of  the  circular  sent  an- 
nouncing the  purposes  of  a  special  meet- 
ing for  the  discussion  of  the  metric  sys- 
tem, with  proceedings  of  the  meeting.  1700 
w.  Jour  W  Soc  of  Engrs — Aug.,  1902. 
No.  50285  D. 
Standarda. 

The  National  Bureau  of  Standards. 
Pro!  S.  W.  Stratton.  Historical  review 
of  what  has  been  done  by  the  U.  S.  Con- 
gress, and  discussion  favoring  the  com- 


pulsory use  of  the  metric  system.  8000  w. 
Jour  W  Soc  of  Engrs — ^Aug.,  1902.  No. 
50^  D. 

POWER  AND  TRANSMISSION. 
Compressed  Air. 

Abuse  in  the  Use  of  Compressed  Air. 
W.  L.  Saunders.  Calling  attention  to  the 
unhealth fulness  of  discharged  compressed 
air  when  impregnated  with  bad  oils,  and 
suggesting  remedies.  1400  w.  Compressed 
Air— Sept.,  1902.    No.  50484. 

Comparison  of  Costs  of  Compressing 
Air  with  Steam  and  Electricity  at  Ross- 
land,  B.  C.  William  Thompson.  Read  be- 
fore the  Canadian  Mining  Inst.  Describes 
the  steam  plant  erected  for  the  Le  Roi 
Mining  Co.,  and  the  electric  plant  erected 
by  the  Rossland  Great  Western  Mines, 
Limited,  comparing  their  economy  and 
relative  efficiency.  2200  w.  Can  Min  Rev 
—Aug.  30,  1902.    No.  50296  B. 

Compressed  Air  Calculations.  W.  C. 
Popplewell.  The  first  of  a  series  of  ar- 
ticles discussing  how  the  necessary  cal- 
culations are  to  be  made.  1700  w.  Mech 
Engr— Aug.  23,  1902.  Serial,  ist  part. 
No.  50336  A. 

Quadruplex  Two-Stage  Air   Compress- 
ors.   Illustrated  detailed  description  of  the 
Reavell   air  compressor.     2000  w.     Engr, 
Lond— Aug.  22,  1902.    No.  50363  A. 
Elevator  Safeties. 

Elevator  Safety  Governors.  William 
Baxter,  Jr.  Illustrates  and  describes  a 
safety  governor  mounted  directly  upon  the 
elevator  car,  and  driven  by  a  stationary 
rope  which  is  secured  to  the  top  and  bot- 
tom of  the  elevator  well.  Also  shows  a 
balanced  governor.  1400  w.  Am  Mach — 
Sept.  18,  1002.    No.  50584. 

Improved  Safety  Catch  for  Elevators 
(Neue  Fangvorrichtung  an  Fahrkorben). 
\y.  Schrader.  Describing  a  new  wedge  de- 
vice for  supporting  the  cage  of  a  lift  in  case 
of  breakage  of  the  hoisting  cables.*  1500 
w.  Zeitschr  d  Ver  Deutscher  Ing — Aug. 
16,  1902.    No.  50703  D. 

Linkage. 

The  Construction  of  the  Pole  Paths  and. 
Normals  of  a  Linked  Quadrilateral  (Kon- 
struktion  der  Normalcn  und  der  Krum- 
mungskreise  der  Polbahnen  der  Vierzy- 
linderkette).  W.  Hartmann.  A  kine- 
matic analysis  of  the  movements  of  the 
joints  of  a  quadrilateral  linkage,  by  the 
method  of  instantaneous  centres.  2000  w. 
Zeitschr  d  Ver  Deutscher  Ing — Sept.  6, 
1902.    No.  50713  D. 

Power  Plant 

The  Power  Plant  of  the  Stecher  Litho- 
graphic Company,  Rochester,  N.  Y.  Illus- 
trated description  of  the  lighting,  heating 
and  ventilating  installation  in  a  2-story,  146 
x225-ft.  building.  2000/w^i^ng  Rec— 
Sept.  27,  1902.    No.  5<^^d> 
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SPECIAL    MOTOSS. 
AlcohoL 

Motors,  Boats  and  Automobiles  Oper- 
ated by  Alcohol  (Les  Moteurs,  les  Auto- 
mobiles  et  les  Bateaux  a  Alcool).  M. 
Ringelmann.  A  description  of  the  testing 
plant  by  use  of  which  the  efficiency  of  the 
mternal-combustion  motors  using  alcohol 
as  fuel  can  be  found.  3500  w.  Bull  Soc 
d'Encour— Aug.  31,  1902.  No.  50733  G. 
Diesel  Motor. 

Test  of  a  Diesel  Oil  Engine.  H.  Ade 
Gark.  Describes  an  interesting  test  made 
by  the  writer,  giving  tabulated  results.  111. 
2000  w.  Engr,  Lond — Aug.  22,  1902.  No. 
50366  A. 
Gas  Engines. 

A  New  2,300-H.  P.  Gas  Engine  Installa- 
tion for  High-Pressure  Fire  Service  in 
Philadelphia.  Illustrated  description  of 
engines  for  the  new  fire  station.  1200  w. 
Eny  News — Aug.  28,  1902.    No.  50268. 

Cylinder  Charge  Firing.  Hugh  Dolnar. 
Considers  the  electric  spark  charge  firing 
the  best,  and  explains  the  action  of  the 
three  forms, — "wipe,"  "manner"  and 
"jump"  sparks.  3000  w.  Autocar — ^Aug. 
30,  1902.    No.  50454  A. 

Recent  Developments  in  the  Gas  Engine. 
Prof.  T.  Hudson  Beare.  Extracts  from  a 
lecture  delivered  to  the  Graduates'  Sec. 
of  the  Inst,  of  Mech.  Engrs.,  England.  On 
the  use  of  blast-furnace  waste  gases,  their 
heating  value,  etc.  3500  w.  Ir  Trd  Rev- 
Sept.  18,  1002.    No.  50582. 

Recent  Progress  in  Large  Gas  Engines. 
Herbert  A.  Humphrey.  Read  at  Belfast 
meeting  of  the  British  Assn.  Remarks 
on  the  progress  with  illustrated  descrip- 
tions of  various  types.  3000  w.  Engng — 
Sept.  19,  1902.  Serial,  ist  part.  No.  50- 
816  A. 

The  Internal  Combustion  Engine.  Ed. 
C.  de  Segundo.  On  the  future  outlook 
for. this  class  of  engines.  1200  w.  Elec 
Rev,  Lond— Aug.  29,  1902.    No.  50461  A. 

The  Selection  of  Gas  Engines.    J.  D. 
Lyon.    Brieflv  considers  points  that  should 
be  taken  into  account  in  the  selection.  1500 
w.    Eng  Rec— Sept.  6,  1902.    No.  50451. 
Gasoline. 

Various  Applications  of  the  Gasoline 
Motor.  Gives  illustrations  with  brief  de- 
scriptions of  a  number  of  applications. 
1200  w.  Sci  Am— Sept.  13,  1902.  No. 
50488. 
Gas  Power. 

Blast  Furnace  Gas  Power.  Horace  Al- 
len. Discusses  this  gas  as  an  important 
source  of  cheap  power.  2500  w.  Elec 
Rev,  Lond— Sept.  12, 1902.   No.  50623  A. 

Generator  Gas  Plant  for  Electric  Driv- 
ing (Generatorg^s-Anlagen  fur  den  Be- 
trieb  von  Elektricitatswerken).  Fr.  Ross. 
Describing  especially  the  installations  at 


Pressburg,  Erlangen,  and  dsevk 
Austria,  using  water  gas  in  gas  < 
for  driving  dynamos.  3000  w.  Zd 
Oesterr  Ing  u  Arch  Vcr — \u^  15 
No.  50728  B. 

Utilization  of  Blast  Furnace  ( 
Gas  Engines  at  the  Ilseder  Worki 
werthung  der  Hochofengase  in  Gasa 
nen  auf  der  Ilseder  Hutte).  F.  ¥1 
mann.  Describing  a  plant  in  whi< 
engines  of  1000  h.  p.  each  dri\'ing  dj 
and  one  blowing  engine  of  600  h. 
operated  by  furnace  gas,  at  Ilsenb 
the  Harz.  1200  w.  Stahl  &  Eisen- 
15,  1902.  No.  50750  D. 
Ignition. 

Gas  Engine  Ignition  by  Contact  01 
lytic  Action.  Dr.  Paul  Gans  de  F 
in  La  Locomotion.  Reviews  at 
made  to  utilize  the  catalytic  proper 
platinum  for  ignition  in  explosiv 
tors,  and  describes  the  electro-cs 
sparking  plug  invented  by  the  write 
w.  Sci  Am  Sup— Sept  13,  1902.  1 
491. 

Guillon  Igniter  for  Explosion  ^ 
Illustrated  description  of  an  igniti( 
pliance  invented  by  M.  Henri  G 
1200  w.  Prac  Engr — Sept  5,  I90t2 
50558  A. 
Internal  Combustion  Motors. 

See  Mechanical  Engineering,  Ai 
biles. 

Oil  Motors. 

See  Marine  Engineering. 

STEAM  ENGnVSERING. 

Chimney  Stability. 

The  Statical  Computations  for  th 
bility  of  a  Chimney  (Beitrage  zu 
tischen  Untersuchung  von  Schomstc 
A  mathematical  investigation  of  tl 
bilty  of  masonry  chimneys  by  M.  '. 
and  G.  Lang,  discussing  the  accur 
the  formula  of  Miiller-Brcslau,  ai 
tables  based  upon  it  1500  w.  Zeit 
Ver  Deutscher  Ing— Aug.  30,  1902 
50710  D. 

Engine  Erection. 

The  Erection  of  High-Speed  .( 
Crank  Engines.  H.  V.  Hunt  and 
R.obbins.  Aims  to  give  clear  and  c 
directions  for  the  erection  of  a  high 
center  crank  engine.  111.  2800  w. 
—Sept,  1902.    No.  50258  C. 

Engine  Tests. 

English  and  American  Engines  foi 
gow  Tramways.  A  copy  of  the  figuj 
tained  by  Prof.  Barr  when  ms3m 
official  tests  on  the  Pinkston  engines 
brief  remarks.  500  w.  Elec  Rev,  I 
Sept.  12,  1902.    No.  50617  A. 

Five  Gases. 

Reclaiming  Waste  Heat  frooi 
Gases.     C.  G.  Robtuas.    lUiiitnit* 
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describes  a  typical  economizer,  also  an 
arrangement  for  preheating  the  air  before 
admitting  it  to  the  fire,  discussing  both 
systems.  2200  w.  Engr,  U  S  A— Sept.  15, 
1902.    No.  50665. 

Fly-WheeU. 

Speed  for  Fly-Whccls.  W.  H.  Boehm. 
How  to  determine  the  speed  at  which  dis- 
nipturc  will  occur.  800  w.  Ir  &  Coal  Trds 
Rev — Aug.  29,  1902.     No.  50469  A. 

Oil  Fuel. 

Petroleum  as  Fuel.     William  Kent.    A 
study  of  the  practical   relative  values  of 
petroleum   and   coal.     4500  w.     Power — 
Sept..  1902.     No.  50259  C. 
See  Marine  Kngincering. 

Power  Plant. 

The  Steam  Plant  of  the  Carpenter  Steel 
Company,  Reading,  Pa.  Illustrates  and 
describes  a  1200  h.  p.  plant.  1500  w.  Eng 
Rec— Sept.  6,  1902.    No.  50445- 

Pumping  Engines. 

See  Mechanical  Engineering,  Hy- 
draulics. 

Rolling  Mills. 

Steam  Generation  for  Large  Rolling 
Mills.  J.  R.  Bibbins.  An  illustrated  de- 
scription of  a  boiler  plant  embodying  novel 
constructive  features  recently  in --tailed  for 
the  Lukcns  Iron  &  Steel  Co.,  Coatesville, 
Pa.  2200  w.  Ir  Age— Sept.  2^,  1902.  No. 
50666. 

Smoke. 

The  Treatment  of  Smoke.  W.  N.  Shaw. 
Lecture  before  the  Sanitary  Inst.  (Eng- 
land). Discussing  the  problem  of  smoke 
abatement  and  suggesting  the  erection  of 
municipal  chimneys,  or  orifices  for  the  de- 
livery of  the  smoke  of  a  number  of  chim- 
neys, and  thus  making  it  possible  to  de- 
prive the  smoke  of  its  soot.  3000  w.  Archt, 
Lond — Sept.  12,  1902.  Serial,  ist  part. 
No.  50606  A. 

Speed  Regulation. 

The  Resrulation  of  Steam  Engines  (Der 
Reguliervorgang  bei  Dampfmaschinen). 
Dr.  B,  Rulf.  A  graphical  and  mathemat- 
icil  analysis  of  the  conditions  affecting  the 
speed  variations  of  reciprocating  engines, 
and  the  action  of  regulating  devices.  Two 
articles.  5500  w.  Zeitschr  d  Ver  Dcutscher 
Ing — Aug.  30.  Sept.  13,  1902.  No.  50709 
each  D. 

See  Electrical  Engineering,  Generating 
Stations. 

Steam   Engines. 

A  Rolling  Mill  Engine  of  6000  H.  P. 
Illastrated  detailed  description  of  a  very 
large  and  powerful  steam  engine  for  a 
rolling  mill  in  Youngstown,  O.  2000  w. 
Eng  News — Aug.  28,  1902.    No.  50266. 

A  Wonderful  Old-Time  Engine  in  Scot- 
land; Stfll  Working  After  Sixty  Years' 
Constant  Service.    Benjamin  Taylor.    An 


illustrated  description  and  historical  ac- 
count of  a  standing  engine  for  hauling 
trains  up  an  incline  at  Glasgow,  on  the 
North  British  Railway,  iioow.  Power — 
Sept.,  1902.    No.  50256  C. 

English  and  American  Engines  for  the 
Glasgow  Tramways.  An  editorial  severely 
criticizing  the  Allis  engines,  and  the  re- 
ports concerning  them  which  have  ap- 
peared in  the  British  and  American  pa- 
pers. 2400  w.  Elec  Rev,  Lond — Aug.  29, 
1902.  •  No.  50459  A. 

Some  Considerations  Affecting  the 
Economy  of  Marine  Screw  Engines.  E. 
Hall-Brown.  Discussion  of  this  paper 
which  was  read  before  the  Inst,  of  Engrs. 
&  Shipbuilders  in  Scotland.  3  plates.  7500 
w.  Trans  of  Inst  of  Engrs  &  Shipbldrs  in 
Scotland— Aug.,  1902.     No.  50338  D. 

The  Engines  of  the  Glasgow  Tramways. 
Editorial  Comment  on  the  engines  fur- 
nished by  the  three  firms  and  their  trials. 
1600  w.  Engng — Aug.  22,  1902.  No.  50- 
372  A. 

The  Glasgow  Tramway  Engines.  Edi- 
torial reviewing  the  leading  points  in  the 
story  of  the  two  types  of  main  engines  and 
their  tests.  3300  w.  Engng — Sept.  12, 
1902.    No.  50636  A. 

Steam     Consumption     and     Maximum 

Ilorse-Powcr.    Discusses  the  requirements 

in  the  specifications  of  condensing  engines. 

1 100  w.    Power— Sept.,  1902.    No.  50257  C. 

Steam  Turbines. 

Tests  of  Steam  Turbine  Installed  at 
Hartford.  Conn.  Prof.  William  Lispenard 
Robb.  A  summary  of  the  tests  made  by  the 
writer  to  determine  the  efficiency  that 
would  be  obtained  under  the  actual  oper- 
ating conditions  at  Hartford.  Soo  w.  Elec 
W'ld  &  Kngr— Sept.  6.  1902.  No.  50442. 
Superheaters. 

Some  Notes  on  the  Construction  and 
Operation  of  Flue-Fired  Superheaters.  H. 
Cruse.  Considers  the  construction,  ma- 
terials and  management  of  sui>erheaters. 
2400  w.  Elec  Times — Aug.  21,  1902.  No. 
50335  A. 
Surface  Condensers. 

A  Rational  Determination  of  the  Dimen- 
sions of  Surface  Condensers  (Determina- 
zione  Razionale  delle  Dimensione  Prin- 
cipali  dci  Condensatori  a  Superficie).  Na- 
tale  Matteucci.  A  review  of  the  existing 
formulas  and  the  development  of  new 
rules  based  on  the  actual  heat  exchanges. 
Rivista  Marittima — Aug.-Sept.,  1902.  No 
50774  H. 
Valve  Gears. 

Speed  of  Engines  Fitted  with  Trip  Valve 
Gear.  Abstract  of  the  individual  replies 
to  inquiries  as  to  the  speeds  used  by  a 
number  of  engine  builders  for  Corliss  en- 
gines fitted  with  trip  or  releasing  vaW^ 
gear.  2500  w.  Engr,  X^t^w^.  2Q, 
1902.    No.  50475  ^.^y^^'^^S^^ 
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mSCELLAXT. 

Aeionaiitica. 

The  Development  of  the  Air-Ship.  John 
M.  Bacon.  An  interesting^  review  of  at- 
tempts to  navigate  the  air  datino"  back 
hundreds  of  years,  and  considering  the  out- 
look hopeful.  4500  w.  Nineteenth  Cent- 
Sept.,  1902.  No.  50604  D. 
AlcohoL 

Lighting  and  Heating  by  Alcohol  (L'E- 
clairage  et  le  Chauffage  par  TAlcool). 
M.  Lindet.  Describing  especially  the  vari- 
ous forms  of  lamps  in  which  an  incandes- 
cent mantle  is  heated  by  alcohol  for  the 
production  of  light.  10,000  w.  Bull  Soc 
d'Encour— Aug.  31,  1902.  No.  50732  G. 
Composing  Machine. 

The  Meray-Rozar  Electrotypographic 
Machine.  An  illustrated  description  of 
this  composing  machine  and  its  operation. 
1000  w.  Sci  Am  Sup — Aug.  30,  1902.  No. 
50245. 
Dusseldorf  Exposition. 

Machinery  for  the  Textile  Industries 
(Die  Arbeitsmaschinen  fiir  die  Textilin- 
dustrie).  G.  Rohn.  The  first  of  a  series 
of  illustrated  papers  describing  the  tex- 
tile machinery  exhibited  at  Diisseldorf. 
1902.  Serial.  Part  I.  2500  w.  Zeitschr 
d  Ver  Deutscher  Ing — Aug.  30,  1902.  No. 
50708  D. 
Hose. 

Manufacture  of  Rubber  Hose.    Charles 
Dunn.    Describes  one  method  of  manufac- 
turing air  and  steam  hose,     iroo  w.    Loc 
Engng— Sept.,  1902.    No.  50418  C. 
Hot- Water  Heating. 

Hot  Water  Heating  for  Domestic  Ser- 
vice. H.  C.  Lincoln.  An  illustrated  out- 
line of  the  different  systems  in  common 
use.  with  a  few  rules  for  the  design  of 
such  systems.  2500  w.  Steam  Eng^g — 
Sept.  10,  1902.    No.  50561. 

The  Reck  System  of  Heating  by  Hot 
Water  (Die  Warmwasserheizung  von 
Reck).  H.  Fischer.  Describing  a  combi- 
nation of  a  hot  water  heater  with  a  steam 
boiler  for  house  heating.    1200  w.    Zeitschr 


d  Ver  Deutscher  Ing— Sept.  6^  ign 
50714  D. 

Lighting. 

The  Development  of  Lighting  and 
ing  (Neuerungen  auf  dem  Gdbiel 
Beleuchtungs-  und  Beheizungsw^ 
Franz  Walter.  The  first  of  a  series 
tides  of  a  historical  character;  tli 
stalment  describes  early  gas  works  i 
enna.  Serial.  Part  I.  3000  w.  Zi 
d  Oesterr  Ing  u  Arch  Ver — Sept.  5, 
No.  50731  B. 

Mechanical  Engineers. 

The  Mechanical  En^neer  a  Fac 
Modem  Mining,  Milhng  and  Sm 
C.  H.  Repath.  Read  at  the  Butte  m 
of  the  Min.  Cong.  A  resume  of  sn 
operations  in  Montana,  and  the  part 
by  the  mechanical  engineer.  5800  ^ 
&  Sci  Pr— Sept.  13,  1902.    No.  50596 

Mechanical  Plant. 

The  Mechanical  Plant  in  a  Newa 
J.,  Department  Store.  Illustrates  ai 
scribes  the  interesting  plant  installed 
store  of  Hahne  Bros.  1700  w.  Eng 
Aug.  30,  1902.    No.  50319. 

Sand  Blast. 

Sand  Blast  Machines  (Les  Mach 
Jet  de  Sable).  A.  de  Riva-Bemi. 
t rating  a  number  of  devices  for  ut 
the  abrading  action  of  the  sand  blast 
arts.  2500  w.  I  plate.  Genie  < 
Sept.  6,  1902.    No.  50727  D. 

Schoolhouse. 

Ventilating  and  Heating  No.  23  S 
Rochester,  N.  Y.  Illustrated  desc: 
of  a  22-room  school  with  a  fan  sysl 
ventilation  and  direct  steam  rad 
2200  w.  Eng  Rec— Sept.  20,  1902. 
50647. 

Wood-Working  Tools. 

A  Study  of  Wood- Working  Mac 
(Etude  sur  les  Machines-Outils  Ul 
dans  le  Travail  de  Bois).  Paul  B 
A  comprehensive  study  of  wood  w 
machinery,  with  numerous  illustr 
The  first  article  treats  of  sawing  mai 
Serial.  Part  I.  5000  w.  Revue  d 
canique — Aug.  31,  1902.    No.  50736 


MINING  AND  METALLURGY 


COAL  AND  COKE. 
Breaker. 

The  Auchinclops  Breaker.  George  L. 
Carlisle,  Jr.  An  illustrated  description  of 
the  novel  methods  employed  in  construc- 
tion, and  in  arrangement  and  driving  of 
the  machinery  of  this  breaker  at  Nanti- 
coke.  Pa.  2800  w.  Mines  &  Min — Sept, 
1902.    No.  50514  C. 
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British  Columbia. 

A  DescriDtion  of  the  Mining  i 
tions.  Pumping  and  Hauling  Plan 
at  the  Comox  Colliery.  Jno.  Mat 
1800  w.  B  C  Min  Rec— Sept.,  1902 
50498  B. 
Cape  Colony. 

The  Indwe  Coal  Mines.  Cape  C 
A  description  of  these  mines  whic 
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ducc  nearly  70  per  cent,  of  the  total  coal 
mined  in  Cape  Colony.  111.  3300  w.  Col 
Guard— Aug.  29,  1902.  Serial,  ist  part. 
No.  50467  A. 

Coal  Cutting. 

Sec  Electrical  Engineering,  Power  Ap- 
plications. 

Colliery  DeTelopments. 

Extensive  Colliery  Developments  at 
Bathgate.  Describes  and  illustrates  the 
extensive  work  of  the  last  ten  years,  the 
character  of  the  coal,  the  equipment  of 
the  mines,  etc.  2500  w.  Col  Guard — 
Aug.  22,  1902.    No.  50359  A. 

Disaster. 

The  Mount  Kembla  Disaster.  An  ac- 
count of  a  terrible  explosion  in  a  colliery 
in  New  South  Wales  in  which  eighty- 
seven  lives  were  lost.  Also  editorial. 
2600  w.  Aust  Min  Stand—Aug.  7,  1902. 
No.  50608  B. 

Flat  Coal  Beds. 

The  Economic  Theory  of  Shafts  and 
Slopes  for  Flat  Coal  Beds.  E.  Brackett. 
A  discussion  of  the  economical  means  of 
raising  the  loaded  mine  cars  for  the  pur- 
pose of  screening  the  coal.  2400  w.  Eng 
ft  Min  Jour— Sept.  20.  1902.  Serial,  ist 
part.    No.  50650. 

lignite. 

Power  from  Lignite  in  Germany.  An 
account  of  large  works  in  Germany  where 
lignite  is  the  only  fuel  used  for  steam- 
raising  purposes.  700  w.  Engr,  Lond — 
Sept.  5,  1902.    No.  50566  A. 

Machines. 

Pick  and  Chain  Machine^.  L.  J.  Daft. 
A  comparison  of  the  two  types  from  the 
standpoint  of  an  advocate  of  pick  ma- 
chines. 3300  w.  Mines  &  Min — Sept., 
1902.    No.  50510  C. 

Pillars. 

The  Spacing  of  Pillars  in  the  Brown- 
Coal  Measures  of  Northwestern  Bohemia 
(Schutzpfeilerbreite  bei  der  Auskohlung 
des  Braunkohlenflotzes  in  dem  Nordwest- 
bohmischen  Becken).  K.  Balling.  Giv- 
ing the  method  of  computing  the  pressures 
and  the  dimensions  and  spacing  of  pillars 
to  sustain  the  roof  with  a  minimum  loss 
of  coal.  Serial.  Part  I.  1800  w.  i 
plate.  Oesterr  Zeitschr  f  Berg  u  Hiitten- 
wesen — Sept.  6,  1902.    No.  50739  B. 

Shop  Records. 

See  Industrial  Economics. 

South  Africa. 

The  Coal  and  Coalfields  of  South  Af- 
rica. Information  obtained  from  official 
sources.  5000  w.  Col  Guard — Sept.  19, 
1902.    No.  50810  A. 

Turkey. 

The  Mineral  Resources  of  Turkey — 
Coal.    J.  E.  Spurr.    Information  concem- 


We  supply  copies  of  these  articles.    See  page  325. 


ing  the  deposits  and  their  character.    1800 
w.  Engng  &  Min  Jour — Sept  6,  1902.  No. 
50424. 
Washing  Plant 

Coal-Washing  Plant  at  Bathgate.  Illus- 
trated particulars  of  the  plant  at  the  Mos- 
side  Collierv.  2000  w.  Col  Guard — Sept 
5,  1902.     No.  50564  A. 

The  Eastern  Coal  and  Coke  Company's 
Washer  at  Cokedale,  Kan.  W.  R.  Crane. 
Illustrated  detailed  description.  1600  w. 
Eng  &  Min  Jour— Sept  20,  1902.  No.  50- 
649. 
Westphalia. 

The  Development  of  the  Rhenish- West- 
phalian  Coal  District  during  the  Past  Cen- 
tury (Entwicklung  der  Rhenisch-West- 
falischen  Kohlenerzeugung  wahrend  des 
Verflossenden  Jahrhunderts).  B.  Schulz- 
Briesen.  With  a  graphical  diagram  show- 
ing the  great  development  from  1821  to 
1900.  600  w.  I  plate.  Gliickauf — Aug.  23, 
1902.    No.  50741  B. 

COPPER. 

Leaching. 

The  Neill  Leachine  Process  for  Copper 
Ores.  J.  H.  Burfeind.  Describes  this  pro- 
cess, giving  information  concerning  the 
cost,  a  statement  of  advantages  claimed, 
etc.  3000  w.  Min  Kept — Sept.  11,  190a. 
No,  50528. 

Smelting. 

Metallurgical  Practice  at  the  Greenwood 
Smelter.  Paul  Johnson.  From  the  re- 
port of  the  Minister  of  Mines,  giving  an 
account  of  work  at  the  B.  C.  Copper  Co.'s 
smelter.  1800  w.  B  C  Min  Rec — Sept., 
1902.    No.  50499  B. 

GOLD   AND   SILVER. 

Cyaniding. 

The  Direct  Cyaniding  of  Wet-Crushed 
Ores  in  New  Zealand.  Hamilton  Wingate. 
Gives  particulars  of  experimental  trials 
carried  out  on  a  working  scale  at  the 
Waite-Kauri  Extended  mine,  giving  results 
and  conclusions.  3800  w.  Trans  Am  Inst 
of  Min  Engrs — Oct,  1902.    No.  50684  C. 

Deep- Level  Mining. 

Deep-Level  Mining  at  the  Thames.  Ab- 
stracts from  a  memorandum  of  the  gov- 
ernment geologist  of  New  Zealand.  De- 
scribes the  geolojry  of  the  region,  and  con- 
siders points  that  need  to  be  determined 
in  connection  with  deep-sinking  at  this 
place,  showing  the  possibility  of  work- 
able gold  at  deep  levels,  and  discussing 
how  to  reach  it.  4500  w.  N  Z  Mines 
Rec— July  16,  1902.     No.  50342  B. 

The  Borehole  at  the  Thames.  F.  B. 
Allen.  Describes  the  material  brought 
up  from  the  borehole  to  test  the  deep 
ground  of  this  district  of  New  Zealana. 
iioo  w.     N  Z  Mines  Rec-July  16,  1902. 
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GeorsU. 

Gold  Mining  in  McDuffie  County, 
Geor^a.  W.  H.  Fluker.  An  account  of 
the  discovery  of  gold  in  this  re^on  and  of 
the  development.  2800  w.  Trans  Am 
Inst  of  Min  Engrs— Sept.,  1902.  No.  50- 
680  C. 
Gold  Production. 

The  Gold  Production  of  North  America : 
Its  Geological  Derivation  and  Probable 
Future.  Waldemar  Lindgrren.  Portions 
of  a  paper  read  at  the  Butte,  (Mont.) 
meeting  ot  the  Mining  Congress.  Interest- 
ing information  concerning  the  geology  of 
the  gold  deposits.  2500  w.  Eng  News — 
Sept.  18,  1902.  No.  50587. 
Idaho. 

Facts  About  Thunder  Mountain.  Rob- 
ert Bell.  Illustrated  description  of  this 
district.  The  most  interesting  features  are 
the  character  of  the  gold  deposits  of  the 
Dewy  Mine,  and  the  great  development  of 
acedic  lavas.  3500  w.  Eng  &  Min  Jour — 
Aug.  30,  1902.  No.  50307. 
Kalgoorlie. 

See  Electrical  Engineering,  Power  Ap- 
plications. 
Ontario. 

Silver  Mining  in  Ontario.  An  account 
of  an  important  consolidation  of  some  of 
the  mines  of  Lake  Superior,  with  notes 
on  their  past  history.  III.  3200  w.  Can 
Min  Rev— Aug.  30,  1902.  No.  50295  B. 
Quartz  Mining. 

A  New  and  Promising  Free-Milling 
Quartz  Territory.  J.  F.  Musselman.  An 
illustrated  article  giving  information  and 
setting  forth  the  advantages  of  the  Fish 
River  Camp,  B.  C,  which  is  principally 
a  producer  of  free-milling  gold  ore.  3000 
w.  B  C  Min  Rec — Sept.,  1902.  No.  50- 
497  B. 
Slimes. 

Electrical  Treatment  of  Slimes.  F.  T. 
Mumford.  Read  before  the  Aust.  Inst,  of 
Min.  Engrs.  The  advantages  to  be  gained 
by  the  electrical  precipitation  on  mercury, 
describing  the  process.  2500  w.  Aust  Min 
Stand— July  24,  1902.    No.  50334  B. 

The  Desulphurization  of  Slimes.  E.  J. 
Horwood.  Read  before  the  Aust.  Inst, 
of  Min.  Engrs.  On  the  advantages  of 
heap  roasting,  and  the  method.  2800  w. 
Aust  Min  Stand— July  24,  1902.  No.  50- 
332  B. 
Smelting. 

Inauguration  of  the  Smelting  Industry 
on  Vancouver  Island,  British  Columbia. 
William  M.  Brewer.  An  illustrated  de- 
scription of  the  plant  recently  put  in 
operation,  giving  reasons  for  believmg  the 
plant  to  be  advantageously  located.  2400 
w.  Eng  &  Min  Jour— Sept.  6,  1902.  No. 
— <?5. 

tVt  supply  copies  of  these 
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Annor. 

Armor  Plate  at  the  Dusseldorf  i 
tion,  1902  (Der  Panzer  auf  der  Diia 
fer  Austellunir  igofi),  J.  Castner. 
view  of  the  exhibits  at  Dusseldoil 
data  concerning  recent  trials  of 
plate,  by  Krupp.  3000  w.  Stahl  nik 
—Sept.  I,  1902.     No.  50754  D. 

Armor-Plate  Exhibits  at  the  Dua 
Exposition  (Les  Blindages  a  TExp 
de  Dusseldorf).  L.  BacH^.  Discuai 
exhibits,  and  giving  a  tabular  view 
results  of  recent  armor-plate  testa.  2 
Genie  Civil — Aug.  23,  1902.    No.  SC 

Recent  Trials  of  Armor  Plates 
mented  Steel  (Essais  R^cemmen 
tiques  sur  les  Plaques  en  Acier  C61 
L.  Bade.  An  account  of  recent  t 
England  and  America  upon  surfao 
ened  plates,  including  those  widi  th* 
mann  gun.  2500  w.  Genie  Civil— i* 
1902.     No.  50724  D. 

Blast  Fumacea. 

The  Belgian-Ougree  Blast  Fuma 
Steel  Works  and  Modem  Elect 
Operated  Plant.  Frank  C.  Perldi 
illustrated  article  describing  the 
power  plant.  The  waste  gases  fr 
blast  furnaces  are  utilized  at  a 
power  plant  and  the  energy  tran 
electrically  for  about  three-quarte 
mile.  2500  w.  Sci  Am  Sup — S' 
1902.    No.  50809. 

The  Designing  and  Equipment  c 
Furnaces.  Jno.  L.  Stevenson.  T 
of  a  series  of  papers  aiming  to  s< 
the  practice  and  necessary  methods 
rive  at  the  right  size,  shape,  and 
tions  of  any  furnace  adapted  and 
for  the  work  it  is  intended  to  perfoi 
1800  w.  Engr,  Lond — Sept.  12.  191 
rial.    1st  part.    No.  50629  A. 

Blowing  Engines. 

Blast  Furnace  Blowmg  Engines 
awitz   Works,   Austria    (Hochofei 
des   Hiittenwerkes   Danowitz).     ] 
tion   and   illustrations  of  double 
blowing  engine  delivering  1000  cu 
tres  of  air  per  minute  at  a  i)ressui 
atmosphere.      1000    w.      Zeitschr 
Deutscher  Ing — Aug.  23,   1902. 
704  D. 

Dusseldorf  Exhibition. 

Iron  and  Steel  at  the  Dusseldoi 
bition,  1902.  Prof.  Hermann  "VS 
Read  at  meeting  of  the  Iron  &  St< 
A  review  of  the  extensive  displaj 
metallurgy  of  iron  and  machine  o 
tion.  3200  w.  Engng — Sept.  S,  19 
50574  A.  ^ 

Electric  Smelting. 

See    Electrical    Engineering, 
Chemistry.,ed  ^y  LziOOQlC 
articles.    See  page  3^5- 
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Gtnnany. 

Twenty  Years  of  the  German  Iron  and 
Steel  Industries.  J.  Stephen  Jeans.  A 
review  of  the  progress  of  the  various 
branches  of  the  iron  trade  of  the  empire 
since  1880.  Charts.  4500  w.  Ir  &  Coal 
Trds  Rev— Aug.  29,  1902.    No.  50468  A. 

Heat  Treatment. 

The  Influence  of  Heating  and  Anneal- 
ing upon  the  Resistance  of  Iron  and  Steel 
( Der  Einfluss  des  Gluhens  und  Abschreck- 
ens  auf  die  Zugfestigkeit  von  Eisen  und 
Stahl).  A  collection  of  the  researches  of 
Brinell.  edited  by  Axel  Wahlberg.  discuss- 
ing experiments  made  at  the  Fagersta 
Works,  Sweden.  2500  w.  Stahl  und 
Eisen— Aug.  15,  1902.     No.  50749  D. 

Iron  Works. 

The  Works  of  the  Skinningrove  Iron 
Company.  Illustrated  detailed  description 
of  this  plant  which  has  recently  been  thor- 
oughly remodeled,  and  is  considered  one 
of  the  finest  of  its  kind  in  Great  Britain. 
3500  w.  Ir  &  Coal  Trds  Rev — Sept.  12, 
1902.     No.  50628  A. 

Open  Hearth. 

A  German  Plate  Mill  and  Open-Hearth 
Plant.  From  Stahl  und  Eisen.  An  illus- 
trated account  of  the  plate  mill  and  open- 
hearth  plant  of  the  Rendsburg  Steel  and 
Rolling  Mill.  1500  w.  Ir  Trd  Rev— Sept. 
II.  1902.    No.  50485- 

Pig  Iron. 

The  Progress  and  Manufacture  of  Pig 
Iron  in  Germany  since  1888.  W.  Brug- 
mann.  Read  at  meeting  of  the  Iron 
&  Steel  Inst.  The  present  article  dis- 
cusses the  economic  aspect  of  the  industry, 
the  development,  the  localities,  etc.  5300 
w.  Engng— Sept.  5,  1902.  Serial,  ist 
part.    No.  50575  A. 

Progress. 

Progress  in  Steel  Works  Practice  in 
Germany  since  1880.  R.  M.  Daelen.  Read 
at  meeting  of  the  Iron  &  Steel  Inst.  An 
account  of  the  recent  progress  and  the 
improvements  which  have  been  effected. 
3800  w.  Engng— Sept.  5,  1902.  No.  50- 
576  A. 

Steel  Works. 

The  Rheinische  Steel  Works.  Describes 
these  works  as  typical  of  the  very  best 
modem  German  practice.  3000  w.  Engr, 
Lend— Sept.  19.  1902.    No.  50813  A. 

The  Steel-Plant  at  Monterey,  Mexico. 
William  White,  Jr.  Describes  the  de- 
posits and  gives  plan  and  description  of 
the  plant.  2500  w.  Trans  Am  Inst  of 
Min  Engrs— Nov,  1901.    No.  50679  C. 

MimirG. 


Another    Accident    Caused   by    Oiling 
Machinery  While  in  Motion.    Describes  a 

W§  ntpph  ecpUs  of 


frightful    accident    at    Beaumont,    Otago, 
on  a  dredge  which  the  engineer  was  oil- 
ing.    1200  w.    N  Z  Mines  Rec — ^July  16, 
1902.    No.  50344  B. 
Blasting. 

Remarkable  Blasting  Operations  in 
Slate  Quarries.  Describes  interesting 
blasting  operations  in  Wales.  111.  900  w. 
Sci  Am — Sept.  6,  1902.    No.  50404. 

British  Columbia. 

Mining  Industry  and  Mineral  Resources 
of  British  Columbia.  W.  M.  Brewer.  Mr. 
Brewer's  second  paper  gives  a  general 
survey  of  the  mainland  districts,  mclud- 
ing  deposits  of  gold,  copper  and  silver- 
lead.  4500  w.  Engineering  Magazine — 
October,  1902.    No.  50785  B. 

Notes  on  the  Geology  and  a  Few  Ore 
Deposits  of  South  Eastern  British  Co- 
lumbia. C.  V.  Corless.  Notes  which 
seem  to  indicate  that  the  ore  bodies  treated 
of  form  part  of  a  related  group.  9000  w. 
Can  Min  Rev — Aug.  30,  1902.  No.  50- 
298  B. 
Colorado. 

South  Park,  Colorado.  Prof.  Arthur 
Lakes.  An  illustrated  description  of  its 
geology  and  economic  resources  in  gold, 
silver,  lead,  coal  and  oil.  1800  w.  Mines 
&  Min— Sept..  IQ02.  No.  50513  C. 
Concentration. 

The  Concentration  of  Oris  by  Oil.  Il- 
lustrated description  of  an  Elmore  plant 
for  this  work.  900  w.  Engr,  Lond — 
Aug.  27,  1902.     No.  50476  A. 

Dusseldorf  Exposition. 

Mining  Plant  and  Machinery  (Die  Berg- 
baulichen  Anlagcn).  The  first  of  a  series 
of  articles  describing  the  mining  exhibits 
at  Diisseldorf.  1002.  Two  articles.  5000 
\v.  Glasers  Annalen — Aug.  15,  Sept.  I, 
IQ02.     No.  50716  each  D. 

Explosives. 

Mining  Explosives.  A.  W.  Warwick. 
Considers  the  effect  of  perfect  and  imper- 
fect detonation,  proper  strength  of 
caps  for  different  conditions,  etc.  2500  w. 
Mines  &  Min — Sept.,  1902.     No.  50512  C. 

Firedamp. 

The  Investigation  of  Firedamp  (Bei- 
trage  zur  Untersuchung  der  Grubenwet- 
ter).  F.  Schrieber.  A  description  of  the 
Broockmann-Schondorff  apparatus  for  the 
analysis  of  mine  gases.  1200  w.  Gltick- 
auf— Aug.  30,  1902.    No.  50743  B. 

First  Aid. 

First  Aid  to  the  Injured  in  Mining. 
Dr.  George  W.  King.  Abstract  of  a  paper 
read  before  the  International  Min.  Cong. 
A  discussion  of  the  causes  of  accidents 
and  the  methods  of  rescuing  and  aiding 
the  injured.  3300  w.  Engr  &  Min  Jour- 
Sept.  13,  1902.    No.  50543. Ogle 

orHeUt.    Se0  pagt  3»5, 


3i8 


THE  ENGINEERING  INDBX. 


Geology. 

Application  of  Geology  to  Mining.  J. 
£.  Spurr.  Read  at  the  butte  meeting  of 
the  Min.  Cong.  On  the  assistance  of  each 
to  the  other  and  the  advantage  of  work- 
ing together.  2500  w.  Min  &  Sci  Pr— 
Sept.  13,  1902.    No.  50597. 

Igneous  Rocks. 

Crystalline  Structure  of  Igfneous  Rocks. 
Thomas  Andrews.  Briefly  considers  the 
primary  formation  of  igneous  rocks,  repro- 
ducing typical  samples  showing  the  crys- 
talline structure,  and  describing  the  main 
groups.  III.  900  w.  Engng— Sept.  5, 
1902.    No.  50569  A. 

Japan. 

Mining  in  Japan.  Fritz  J.  Frank.  An 
illustrated  description  of  the  mines  and 
plants  of  the  Hokkaido  Tanko  Tetsudo 
kaisha.  2200  w.  Mines  &  Min — Sept., 
1902.    No.  50509  C. 

Mine  Drainage. 

The  Drainage  Plant  of  the  Horcajo 
Mines  (Installation  d'Exhaure  des  Mines 
de  I'Horcajo).  Describing  the  system  of 
high-pressure  centrifugal  pumps  arranged 
in  series,  for  draining  the  silver-lead  mines 
of  Horcajo,  Spain.  2500  w.  Genie  Civil 
—Aug.  16,  1902.  No.  50720  D. 
Mining  Cartridge. 

The  Hydraulic  Mining  Cartridge.  James 
Tonge,  Jr.  Awarded  the  Benjamin  Shaw 
prize  for  industrial  hygiene.  A  descrip- 
tion of  an  appliance  for  breaking  down 
coal  in  mines  without  the  use  of  explo- 
sives, and  of  the  mode  of  working.  2000 
w.  Jour  Soc  of  Arts — Sept.  5,  1902.  No. 
50553  A. 
Mining  Law. 

Senator  Kearns's  New  Mining  Law.  R. 
W.  Raymond.  Discussion  of  a  bill  to 
come  before  the  U.  S.  Congress  at  the 
next  session.  1700  w.  Eng  &  Min  Jour — 
Sept.  6,  1902.    No.  50422. 

Output. 

Recording  the  Output  of  a  Mine. 
Charles  V.  Jenkins.  Describes  a  system  of 
securing  detailed  record  of  ore  production, 
distinguishing  shipments,  and  identifying 
returns.  4200  w.  Mines  &  Min — Sept., 
1902.    No.  505 1 1  C. 

Ore  Handling. 

Hoover  &  Mason  Ore  Handling  Plant  at 
South  Chicap:>,  111.  Illustrates  and  de- 
scribes the  ore-unloading  plant  at  the 
South  Chicago  works  of  the  Illinois  Steel 
Company.  2500  w.  Ir  Trd  Rev — Sept. 
4,  1902.    No.  50381. 

See  Electrical  Engi.ieering,  Power  Ap- 
plications. 
Hock  Drills. 

The  Proprss  of  Rock  Drilling  in  1902 

Me  Gestembohrmaschinenfrage  im  Jahre 


1902).  Th.  GiUer.  A  comparisoii 
relative  advantages  of  compressed  1 
electricity,  showing  that  the  bat 
are  to  be  expected  from  their  combi 
3000  w.  Giuckauf — ^Aug.  30,  igoa 
S0742  B. 

Safety  Brake. 

The  Blosfeld  Safety  Brake  for 
ing  Engines.  Hr.  Ansorge,  in  Z€ii 
fiir  Berg',  Hutten-,  und  Salinenwet 
lustrates  and  describes  a  brake  inteo 
supplement  the  ordinary  brake  in  an 
gency.  1200  w.  Col  Guard— Sq 
1902.     No.  5081 1  A. 

Shaft  Sinking. 

A  New  System  of  Sinking  Shafts. 
trates  and  describes  a  method  sui 
all  kinds  of  soil,  devised  by  the  ! 
Patent  Pick  Co.,  of  Sheffield,  En 
It  claims  speed  of  boring,  and  inu 
from  accident.  900  w.  Sci  Am- 
6,  1902.    No.  50403. 

Steel  Lining  Mine  at  "B"  Shaft,  P 
Mine,  Minnesota.  Frank  Drake.  R( 
meeting  of  Lake  Superior  Mining 
Abstract  of  a  paper  on  the  use  of  st 
lining  mine  shaft^  111.  2200  w.  I 
Min  Jour — Sept.  I3.  1902.    No.  5054 

SUte. 

The  Underground  Slate  Workin 
France.  Illustrates  and  describes  mt 
of  operating  at  Angers  and  at  Ard< 
and  gives  information  from  a  recent 
by  Mr.  Watrin,  Chief  Inspector  of  '. 
at  Mezieres.  2000  w.  Stone — June, 
No.  50479  C. 
TransvaaL 

The  New  Deep-Level  Mines  ii 
Transvaal.  Notes  from  the  special 
missioner  of  the  London  Economist 
siders  some  questions  involved  in  wc 
the  deep  ground.  1200  w.  Eng  & 
Jour— Sept.  20,  1902.  No.  50651. 
Witwatersrand. 

The  Preservation  of  Life  in  the 
watersrand  Mines.  T.  Lane  Carter.  J 
the  causes  of  the  mortality  and  sue 
remedies.  1500  w.  Eng  &  Min  J 
Aug.  30,  1902.    No.  50309. 

MISCELLANY. 

Aluminum. 

Aluminum.    The  first  of  a  series  c 
tides  on  its  history  and  metallurgy, 
w.    Aust  Min  Stand— July  24,  1902.  S 
1st  part.    No.  50333  B. 

Contributions  to  the  Study  of  the 
loys  of  Aluminum  (Contributioc 
I'Etude  des  Alliages  d* Aluminum). 
Guillet  Discussing  alloys  with  tunf 
molybdenum,  copper,  tin,  titanium, 
manganese,  nickel,  etc.,  and  their  chei 
and  physical  properties.     15000  w. 


Soc  d'Encour— Aug  31,  190a.  No. 
See    Electrical  1  En   " 
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Anenic 

The  Recovery  of  Aresnic  from  Ores  and 
Metallurgical  By-Products.  Herbert 
Haas.  Illustrated  description  of  a  roast- 
ing furnace  and  its  operation.  1000  w. 
Mining  &  Sci  Pr— Sept.  6,  1902.  No.  50- 
495. 

Doaaeldorf  Exposition. 

Metallurgy  at  the  Diisseldorf  Exposi- 
tion. 1902  (Der  Bergbau  auf  der  Dtissel- 
dorfer  Austellung  1902).  H.  Beckert  A 
review  of  the  iron  working  exhibits,  pro- 
ducts, and  methods  shown  at  the  Diissel- 
dorf exposition.  Two  articles,  i  plate. 
6000  w.  Gliickauf — Aug.  16,  23,  1902. 
No.  50740  each  B. 

Gyptnm. 

Present  and  Future  of  the  American 
Gypsum  Industry.  Frank  A.  Wilder.  An 
illustrated  article  stating  the  localities  in 
the  United  States  where  it  is  found,  the 
causes  of  the  deposits,  the  uses,  etc.  3000 
w.  Eng  &  Min  Jour — Aug.  30,  1902.  No. 
50308. 

HickeL 

The  Sulphide  Ore  Bodies  of  the  Sud- 
bury Rejfion.  L.  P.  Silver.  Describes 
these  deposits  which  are  the  source  of 
over  forty-five  per  cent,  of  the  present 
nidcel  production  of  the  world.  111.  5600 
w.  Can  Min  Rev — Aug.  30,  1902.  No. 
S0297  B. 

OU  Fields. 

The  Beaumont  Oil  Field,  with  Notes  on 
Other  Oil-Fields  of  the  Texas  Region. 
Robert  T.  Hill.  Considers  the  geological 
interpretation  of  oil  phenomena,  describ- 
ini?  the  geography  of  this  region,  the  ge- 
ology*, the  different  fields,  composition  of 
the  oil.  development,  etc.,  offermg  an  ex- 


planatory hypothesis.  III.  15600  w.  Trans 
Am  Inst  of  Min  Engrs — Sept.,  1902.  No. 
S0683  D. 

Petroleum. 

Diatom-Earth  in  Arizona.  W.  P.  Blake. 
Describes  these  deposits,  and  discusses 
their  origin  and  as  a  possible  source  of 
petroleum.  2800  w.  Trans  Am  Inst  of 
Min  Engrs — Sept.,  1902.    No.  50685  C. 

Phosphate. 

The  Phosphate-Rock  Discovery  in  Ot- 
ago.  James  Park.  Describes  the  physical 
and  geological  features,  the  deposits,  etc 
3500  w.  N  Z  Mines  Rec — Aug.  16,  1902. 
No.  50605  B. 

Precious  Stones. 

How  to  Identify  Precious  Stones.  De- 
scribes methods  of  testing.  2000  w.  Min 
&  Sci   Pr — Aug.   23,   1902.     No.  50239. 

Quarries. 

The  Sandstone  Quarries  of  Saxony  and 
Silesia.  An  illustrated  description  of 
these  quarries,  methods  of  working,  ge- 
ology, etc.  3000  w.  Quarry — Sept.  i,  1902. 
No.  50464  A. 

Quicksilver. 

The  Cinnabar  Deposits  of  the  Big  Bend 
Province  of  Texas.  Robert  T.  Hill.  In- 
formation concerning  these  deposits,  es- 
pecially their  nature  and  geology.  Map. 
4000  w.  Eng  &  Min  Jour — Sept.  6,  1902. 
No.  50423. 

Turquoise. 

Turquoise  Mining  in  Arizona  and  New 
Mexico.  An  illustrated  article  describing 
the  deposits,  the  formation  in  which  tur- 
quoise is  found,  methods  of  mining,  etc. 
1800  w.  Min  Ac  Sci  Pr — Aug.  23,  1902. 
No.  50240. 
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CONDUCTING    TRANSPORTATION. 

Accidents. 

Train  Accidents  in  the  United  States 
in  July.  Condensed  record  of  the  principal 
accidents.  3000  w.  R  R  Gaz — Sept.  5, 
1902.    No.  50391- 

Train   Accidents  in  the  United   States 
in   August     Condensed   record   with    re- 
marks.   4000  w.    R  R  Gaz— Sept.  26,  1902. 
No.  5080& 
Bmployeea. 

English  and  American  Railroad  Em- 
ployees. Editorial  uiscussion  of  the  con- 
ditions affecting  railroad  transportation  in 
the  two  countries.  2800  w.  R  R  Gaz— 
Sept  5.  1902.  No.  50393. 
Sapid  Tnaiit 

Shortening  Time  Across  the  Continent 


Henry  Herbert  McQure.  Discussing  the 
improved  railway  service  in  the  United 
States,  especially  the  twenty-hour  train 
established  between  New  York  and  Chi- 
cago. 1800  w.  Nat  Geog  Mag — ^Aug., 
1902.  No.  50289  C. 
Train  Service. 

British  and  French  Summer  Train 
Services  in  1902.  Charles  Rous-Marten. 
Reviewing  what  has  been  done  during  the 
current  season  in  the  way  of  improve- 
ments. 2000  w.  Engfr,  Lond — Aug.  22, 
1902.    No.  50362  A. 

FINANCIAL. 


Railroad  Capitalization. 

The  Value  of  the  Railroads  and  Their 
Capitalization.  H.  T.  Newcomb,  in  the 
Yale  Review,  August.     Some  notes  on 

We  ntpply  caries  ef  these  mrHelee,    See  pege  Mf. 
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capitalization  statistics.    1400  w.    R  R  Gaz 
—Aug.  29,  1902.    No.  50274. 

MOTIVE  POWER  AND  EQUIPMENT. 

Air  Brakes. 

Proper  Air  Brake  Instructions  to  All 
Concerned  to  Prevent  the  Ruination  of 
Wheels  by  Skidding,  and  Handling  of 
Air  on  Freight  Trains.  Abstract  of  a  com- 
mittee report  to  the  Traveling  Engineers* 
Assn.  with  brief  discussion.  2000  w.  Ry 
Age— Sept.  19,  1902.     No.  50656. 

Axles. 

Graphical  Method  of  Finding  Limit  Di- 
ameters for  Car  and  Tender  Axles.  R. 
B.  Kendig.  Gives  a  diagram  and  explains 
its  use.  800  w.  Am  Engr  &  R  R  Jour — 
Sept.,  1902.     No.  so/fi2  C. 

Cars. 

90,000-Pounds  Capacity  Gondola  Car. 
Illustrates  and  describes  a  car  with  steel 
draft  frame  and  roller  side  bearings  built 
for  the  L.  S.  &  M.  S.  Ry.  300  w.  Am 
Engr  &  R  R  Jour — Sept.,  1902.  No.  50- 
408  C. 

Coal  Car. 

50-Ton  Steel  Coal  Car,  with  Westing- 
house  Friction  Draft  Gear;  Pennsylvania 
R.  R.  Illustrates  and  describes  the  con- 
struction of  these  cars  and  compares  them 
with  some  others  of  the  same  class  built 
by  the  same  hrm  for  other  railways.  1800 
w.    Eng  News — Sept.  4,  1902.    No.  50395. 

Headlights. 

Headlight  with  a  Vertical  Beam.  Illus- 
trates and  describes  a  new  type  of  electric 
headlight  which  in  addition  to  sending  a 
powerful  ray  along  the  tracks,  also  projects 
a  vertical  beam.  1200  w.  Sci  Am — Sept. 
13,  1902.    No.  50489. 

Locomotive  Boilers. 

The  Care  and  Management  of  the  Lo- 
comotive Boiler.  Thomas  J.  Rossell.  On 
the  advantages  gained  by  keeping  the 
boiler  and  flues  clean,  and  concerning  the 
rapidity  with  which  the  work  may  be  done 
by  devices  invented  by  the  writer.  900  w. 
Loc  Engng— Sept.,  1902.    No.  50417  C. 

Locomotives. 

Atlantic  Tvpe  Passenger  Engines  for  the 
Chesapeake  &  Ohio,  Illustrations  and  gen- 
eral dimensions.  250  w.  R  R  Gaz — Sept. 
12,  1902.    No.  50516. 

Baldwin  Fast  Freight  Ten- Wheel  En- 
gine for  the  Northern  Pacific.  Illus- 
trated description  of  a  type  of  which 
forty  have  recently  been  ordered.  900  w. 
Loc  Engng— Sept.,  1902.    No.  50415  C. 

Express  Compound  Locomotive,  Aus- 
trian State  Railways.  Illustration  and  de- 
scription of  the  fine  two-cylinder  four- 
coupled  locomotive  employed  for  the  fast 
international  train  services.  800  w.  Engr, 
-Sept.  12,  1902.    No.  50630  A. 

Wf  supply. eopUs  of  thssi 


Goods  Engine,  Cape  Govemmen; 
ways.  Illustrated  description  of 
row-gauge  locomotive,  embodying  1 
est  improvements  on  engines  of  tlii 
900  w.  Engr,  Lond— Sept.  5  igos 
50568  A. 

New  Six-Coupled  Passenger  Li 
tives.  Gives  general  plans  of  two  n 
gines  of  this  type,  one  for  the  C.  ft 
and  the  other  for  the  M.  P.  Ry.  Cc 
sons  may  be  made  by  aid  of  the  dr 
and  information  given.  800  w.  An 
&  R  R  Jour— Sept.,  1902.    No.  504: 

Passenger  j-^comotives  for  the  N 
Railroad  of  Mexico.  General  dcK 
with  illustrations.  500  w.  R  R 
Aug.  29,  1902.    No.  50275. 

Six- Wheeled  Coupled  Passenger 
motive;  Caledonian  Railway.     Illn 
description  ot  a  locomotive  design 
heavy  gradients  and  sharp  curves. 
Engng— Aug.  29,  1902.    No.  50470 

Some  New  Engines  for  the  Chica 
Alton.  Gives  erecting  card  and  pi 
dimensions  of  simple  consolidatit 
gines.  600  w.  R  R  Gaz— Sept.  5 
No.  50392. 

Tandem  Compound  Consolidation 
motives  for  the  Erie  R.  R.    Half-tc 
graving,    elevation,    and    sectional 
with  description.     1000  w.     Ry  & 
Rev— Aug.  30,  1902.    No.  50294. 

Tank  Locomotive  for  Suburban  * 
Northern  Railway  of  France.  Illu 
description  of  a  new  type  of  tank  1< 
tive  for  service  between  Paris  and 
within  50  miles.  500  w.  Engng — S" 
1902.    No.  S0635  A. 

The  de  Glehn  Four-Cylinder  Com 
A.  G.  de  Glehn.  A  discussion 
construction  of  this  type  of  engin 
wering  arguments  that  have  been  t 
oppose  it.  2600  w.  Am  Engr  &  R  ] 
—Sept.,  1902.    No.  50407  C. 

The  Hayes  Ten- Wheel  Camel. 
Caruthers.      Illustration    with    bri< 
scription   of  engines   in   service   in 
600  w.   Loc  Engng— Sept.,  1902.    > 
416  C. 

The  Proper  Handling  of  Compoui 
comotives.  Abstract  of  a  paper  by 
McCarroll  read  before  the  Trav. 
Assn.  Suggestions  for  handling 
pounds  as  they  are  at  present  const: 
2500  w.  R  R  Gaz — Sept.  26,  1902 
50807. 
Locomotive  Trade. 

See  Industrial  Economics. 
Smoke  Consumer. 

A  New  Locomotive  Fuel  Econ< 
and  Smoke  Consumer.  Illustrate 
tailed  description  of  the  new  smok 
sumers  being  placed  on  the  locomoti 
the  N.  Y.  C.  &  H.  R.  R.  R.  Ii 
Eng  News— Aug.  28.  1902.    No.  5001 

arHeUs,    Sm  pagt  395. 
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division  of  the  Union  Pacific  R.  R.    1700 
w.    Ry  &  Engng  Rev— Sept  6,  1902.    No. 
S0421. 
Tiiimels. 

See  Civil  Engineering,  Construction. 

MISCELLANY. 

Dusseldorf  Exposition. 

Railway  and  Transportation  Exhibits 
(Das  Eisenbahn  und  Verkehrswesen).  M. 
Buhle.  The  first  of  a  series  of  illustrated 
articles  describing  in  detail  the  exhibits 
of  railway  material  and  appliances  at  Diis- 
seldorf  in  1902.    Serial.    Part  I.    3000  w. 


Zeitschr  d  Ver  Deutscher  Ini^ 
1902.    No.  50701  D. 

Europe. 

European  Railway  Notes.    Aoi 
ciair.     Principally  discussing  en 
Great   Britain.      1800   w.     Loc 
Sept.,  1902.    No.  50419  C. 

Great  Britain. 

Board  of  Trade  Control  Over  I 
in  Great  Britain.  H.  Raynor  Wi 
explanation  of  what  this  control 
and  how  the  power  is  exercise 
w.  R  R  Gaz— Sept.  5,  1902.  Sc 
part.    No.  50389. 
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Acceleration. 

The  Increased  Acceleration  on  the  Liv- 
erpool Overhead  Railway.  A  description 
of  the  equipment  being  installed  to  ob- 
tain very  high  acceleration  to  meet  com- 
petition. 2000  w.  Tram  &  Ry  Wld — Sept. 
II,  1902.    No.  50802  B. 

Accidents. 

Accidents  on  Electric  Railroads.  C.  R. 
Bames.  Read  before  the  convention  of 
the  N.  Y.  State  Ry.  Assn.  Discusses  va- 
rious classes  of  accidents  and  their  causes, 
and  matters  of  related  interest.  3200  w. 
St  Ry  Jour— Sept.  13,  1902.  Serial,  ist 
part.    No.  50536  D. 

Accidents  on  Street  Railways  from  the 
Legal  Point  of  View.  Joseph  F.  Daly. 
Read  at  Caldwell  meeting  of  the  N.  Y. 
State  St.  Ry.  Assn.  Discusses  the  im- 
mense number  of  cases  to  be  dealt  with 
by  the  courts,  and  the  steps  necessary  for 
relief  of  the  courts,  so  as  not  to  unduly 
delay  other  cases.  3800  w.  St  Ry  Jour- 
Sept.  20.  1902.    No.  50661  D. 

President  Roosevelt  in  a  Trolley  Acci- 
dent. An  illustrated  article  giving  as 
accurate  a  statement  of  the  facts  as  is 
now  obtainable.  1200  w.  St  Ry  Jour- 
Sept.  13,  1902.     No.  50529  D. 

The  Handling  of  Accident  Claims.  Wil- 
liam A.  Dibbs.  Read  before  the  N.  Y. 
St.  Ry.  Convention.  Describes  methods 
of  dealing  with  such  claims.  2400  w.  St 
Ry  Jour— Sept.  13,  1902.  No.  50534  D. 
Birkdale. 

Electricity  for  Birkdale.  Illustrates  and 
describes  a  new  generating  station  erected 
to  supply  electncity  for  tramways  and 
lighting.  3200  w.  1  ram  &  Ry  Wld— Sept. 
II,  1902.  No.  50803  B. 
Brakes. 

Brakes  for  Tram  Cars.    C  J.  Spencer. 

Wf  supply  copies  of  fhoso 


Read  before  the  Assn.  of  Munic 
Mgrs.  Discusses  the  question  oi 
reporting  tests  made  of  the  slipp< 
2500  w.  Tram  &  Ry  Wld— Aug. 
No.  50264  B. 
Cars. 

Cars  for  the  New  York  Subw 
illustrated  description  of  two  expe 
cars  built  as  samples  for  use  in 
way.    Also  comparison  with  the 
tan  Elevated  cars.    1200  w.    St  R 
Sept.  20.  1902.    No.  50659  D. 
Conduit  System. 

Conduit  Electric  Tramways.  Ill 
description  of  the  reconstruction 
Tooting  lines  of  the  London  Count 
cil  Tramways.  4600  w.  Tram  & 
— Sept.  II,  1902.     No.  50800  B. 

New    Conduit    Work   of   the 
Tramway  Company.     Illustrated 
tion  of  work  being  carried  out    1 
duit  is  laid  under  one  of  the  rails, 
of  between  the  rails,  as  in  Ameri 
w.     St  Ry  Jour— Sept.  6.  1902. 
380  D. 
Curves. 

A  Graphical  Method  of  Makin] 
Speed  Curves.  Walter  S.  Valent 
scribes  a  method  devised  by  th< 
which  greatly  facilitates  the  cons 
of  these  curves.  1400  w.  St  Ry 
Sept.  6,  1902.  No.  50377  D. 
Discipline. 

Discipline.  C.  B.  Fairchild.  ] 
convention  of  the  N.  Y.  State  St.  R 
A  discussion  of  matters  relating 
proper  discipline  of  employees. 
St  Ry  Jour— Sept.  13,  1902.  Na  « 
Electric  Locomotive. 

Electric  Locomotive  for  Frd| 
Industrial  Service.  Remarks  on  t 
of  work  for  which  these  locomot 
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cd,  with  illnitnted  descriptions  of 
t  installations.  1400  w.  St  Ry  Jour 
»t.  13,  1902.    No.  50531  D. 

e  Electrification  of  Our  Railways.  A 

ssion  of  what  has  been   done  and 

t  to  be  done  in  London  and  suburbs 

tally,  criticising  the  attitude  of  the 

ly  companies.     3700  w.     Elec  Rev, 

—Aug.  22,  1902.    No.  50353  A. 

Ma. 

erating  Expenses.     J.  B.  Hamilton. 

before  the  Munic.  Tram.  Mgrs.  Assn. 

\  regarding  practice  on  some  Ameri- 

ramway  systems.    2800  w.    Tram  & 

/Id— Aug.  7,  1902.    No.  50265  B. 

c 

5  Traniway  System  of  Halifax,  Eng- 

An   illustrated  article  giving  par- 
rs of  the  system  and  its  power  equip- 

3500  w.    St  Ry  Jour— Sept.  6,  1902. 
0375  D. 


Critical   Review  of  the  High-Speed 
"ic  Trains  at  Zosscn.     Robert  Grim- 
1000  w.     Sci   Am   Sup — Sept.  6, 
No.  50406. 
lya. 

ation  between  Macadam  Roads  and 
ric  Street  Railways.  Edward  P. 
L  Read  at  the  Uood  Roads  con- 
»n.  Discusses  the  effect  of  electric 
lys  in  developing  country  districts 
heir  influence  on  road  maintenance. 
r.    Eng  Rec — Sept.  13.  1902.    No.  50- 

ret  Railways  and  State  Highways. 
d  Parker.  Remarks  referring  espe- 
to  Massachusetts.  1800  w.  Jour 
of  Engng  bocs — Aug.,  1902.  No. 
C. 

unents. 

ent  Improvements  on  the  Metropoli- 
ailway  of  Paris.  Describes  and  il- 
tes  the  two-motor  car  train  system 
ly  installed  on  this  underground 
c  road.  1400  w.  St  Ry  Jour— 
6,  1902.    No.  50378  D. 

MUL 

Important  Interurban  Road  in 
em  Ohio.  Illustrated  description  of 
enirban  road  39.5  miles  long,  con- 
g  Dayton  and  Greenville,  Ohio,  its 
lent,  operation,  etc.  4500  w.  St  Ry 
•Sept  0,  1902.    No.  50379  D. 

Dispatching  on  Interurban  Lines. 
u  E.  Mitten.     Read  at  convention 

N.  Y.  btate  St.  R^.  Assn.  An  ex- 
lon  of  a  system  devised  by  the  writer 

while  similar  to  steam  railway  prac- 
I  more  flexible  and  simple.  3000  w. 
Jour— Sept.  20,  1902.    No.  5066a  D. 

Aurora,  £lgin  &  Chicago  Interur- 
ailway.     An  illustrated  description 

/r>  smf^y  cc^s  of  tkfse 


of  a  recently  opened  road  extending  west 
from  Chicago,  which  is  a  good  example 
of  recent  construction.  2200  w.  R  R  Gaz 
—Sept.  26,  1902.    No.  50806. 

Track  and  Overhead  System  for  an 
Interurban  Electric  Railway.  Gilbert 
Hodges.  A  discussion  of  road  bed  and 
track  work  and  the  construction  of  an 
overhead  electric  system.  3800  w.  Jour 
Assn  of  Engng  Socs — Aug.,  1902.  No.  50- 
691  C. 
Legislation. 

A  Session  of  Tramway  Legislation. 
Herbert  M.  Adler.  Discusses  some  of  the 
more  important  schemes  sanctioned  by  the 
British  Parliament  in  1892,  and  considers 
the  measures  passed  in  the  last  session  of 
Parliament.  2000  w.  Engng — Aug.  22, 
1902.  Serial,  ist  part.  No.  50374  A. 
Legal  Decisions. 

The  Law  of  Master  and  Servant  in  Re- 
lation to  Tramway  Companies.  J.  Neville 
Porter.  A  report  of  several  interesting 
decisions  in  the  British  courts.  2500  w. 
Tram  &  Ry  Wld— Sept.  11,  1902.  Se- 
rial. 1st  part.  No.  50805  B. 
New  York. 

street  Railway  Situation  in  New  York. 
G.  Tracy  Rogers.  Presidential  address  at 
Caldwell  meeting  of  the  ^t.  Ry.  Assn.  of 
the  State  of  N.  Y.  4000  w.  St  Ry  Jour- 
Sept.  13,  1902.  No.  50532  D. 
Power  Station. 

New  Power  Station  and  Car  House  at 
Manchester,  England.  An  illustrated  ar- 
ticle giving  particulars  of  interest  in  rc- 
ffard  to  the  new  Stuart  Street  works, 
which  combines  under  one  roof  two  com- 
plete stations  of  considerably  different  de- 
sign. 2500  w.  St  Ry  Jour — Sept.  6,  1902. 
No.  50376  D. 

New  Power  Stations  of  the  Boston  Ele- 
vated Railway.  Illustrates  and  describes 
the  Charlestown  station,  and  the  Lincoln 
Wharf  station,  giving  information  of  in- 
terest. 4800  w.  Engr,  U  S  A— Sept.  i, 
1902.  No.  50280. 
Providence,  R.  I. 

The  Street  Railway  System  of  Provi- 
dence, Rhode  Island,  and  Vicinity.  George 
B.  Francis.  An  illustrated  article  giving 
an  account  of  this  system.  Also  discus- 
sion. 3000  w.  Jour  Assn  of  Engng  Socs — 
Aug.,  1902.  No.  50688  C. 
Rail  Joints. 

Electric  Welding  of  Rail  Joints.     An 
illustrated    description    of    the    machines 
used  and  methods  of  operation.    700  w. 
Ir  Age— Sept.  25,  1902.    No.  50668. 
Rapid  Tranait. 

The  Rapid  Transit  Subway,  New  York. 
An  illustrated  article  showing  the  method 
of  carrying  the  electric  IracVs,  V\lVi  ^Xaxi 
dum'mg  the  progress  oi  the  tnlm  ^otV 
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and  remarks  on  the  engineering  diffictilties 
due  to  the  conditions.    2100  w.     Sci  Am 
— Sept.  27,  1902.    No.  50699. 
oiling  Stock. 

Tramway  Rolling  Stock.  The  first  of  a 
series  of  illustrated  articles  giving  a  gen- 
eral outline  of  various  types  of  rolling 
stock.  2800  w.  Tram  &  Ry  Wld— Sept. 
II,  1902.  Serial,  ist  part.  No.  50804  B. 
ingle  Phase. 

Smgle-Phase  Equipment  for  Washing- 
ton, Baltimore  &  Annapolis  Interurban 
Railway.  Brief  description  of  the  equip- 
ment with  single-phase  alternating-current 
apparatus.  900  w.  St  Ry  Jour — Sept.  13, 
1902.  No.  50530  D. 
now  Handling. 

Removal  of  Snow  and  Ice  in  the  Bor- 
ough of  Manhattan.  W.  Boardman  Reed. 
Read  at  convention  of  the  N.  Y.  State  St. 
Ry.  Assn.  An  account  of  the  methods 
used  in  New  York  city  to  keep  the  tracks 
and  streets  clear  of  snow.  2000  w.  St  Ry 
Jour — Sept.  13,  1902.  No.  50533  D. 
tation. 

Large  Interurban  Terminal  Station  in 
Cincinnati.  Illustrated  description  of  a 
building  being  erected  by  the  Interurban 
Terminal  Company.  800  w.  St  Ry  Jour 
— Aug.  30,  1902.    No.  50276. 

The  Aurora,  Elgin  &  Chicago  Railway 
Power  Plant.  An  illustrated  detailed  de- 
scription of  a  new  generating  station  and 
its  equipment.  3400  w.  Steam  Engng — 
Sept.  10,  1902.  No.  50560. 
'racks. 

Street  Railway  Track  Construction  in 
City  Streets.  Arthur  L.  Plimpton.  Mainly 
an  illustrated  description  of  the  track  con- 
struction of  the  Boston  Elevated  Railway 
Company's  system.  Also  discussion.  4800 
w.  Jour  Assn  of  Engng  Socs — Aug.,  1902. 
No.  50689  C. 

The  Relation  of  Street  Railway  Tracks 
to  the  Paving  of  City  Streets.  Henry 
Manley.  Considers  points  in  which  the 
tracks  affect  the  maintenance  of  the  street 
surface.  1200  w.  Jour  Assn  of  Engng 
Socs — Aug.,  1902.    No.  50690  C. 

The  Track  Construction  of  Suburban  and 
Interurban  Electric  Railways.  S.  S.  Hoff. 
Read  at  meeting  of  the  Penn.  St.  Ry. 
Assn.  Discusses  principally  points  relating 
to  the  construction  through  private  prop- 
erty. 2700  w.  St  Ry  Jour — Sept.  20,  1902. 
No.  50663  D. 

The  Track  Construction  of  Suburban 
and  Interurban  Electric  Railways.  S.  S. 
Hoff.  Read  before  the  Penn.  St.  Ry. 
Assn.  Considers  especially  the  construc- 
tion through  private  property,  discussing 
details.  2500  w.  Elec  Rev,  N  Y— Sept. 
27,  1902.    No.  50839. 

Track  Department  of  the  Detroit  United 

Railway.   Illustrates  and  describes  the  in- 

ting  features  of  the  work  done  by  this 


department  of  a  road  now  operating  aboi 
390  miles  of  track.  Also  describes  th 
distribution  system  and  overhead  construe 
tion.  4000  w.  St  Ry  Rev — Sept.  20,  19a 
No.  50907  C. 

Tracks  in  Tunnels.  George  Hebart 
Paine.  Considers  track  construction  witl 
a  view  to.  determining  the  best  for  th' 
traffic  in  the  New  York  subways.  111.  90 
w.  R  R  Gaz— Sept.  12,  1902.    No.  50518. 

Traffic. 

Some  Traffic  Problems.  C.  R.  Bellamy 
Read  before  the  Assn.  of  Munic.  Tram 
Mgrs.  Discusses  a  few  of  the  important 
problems  in  connection  with  the  working 
of  municipal  tramways.  2200  w.  Tram  A 
Ry  Wld — Aug.  7,  1902.    No.  50263  B. 

Train  Staff. 

The  Train  Staff  for  Electric  Railroads. 
Editorial  discussing  the  views  of  H.  D. 
Emerson  as  given  in  the  Street  Railway 
Journal,  advocating  the  use  of  the  "train 
staff"  in  single-track  interurban  electric 
railroads.  1600  w.  R  R  Gaz — Sept.  19, 
1902.    No.  50595. 

Transporters. 

Electric  Truck  for  Carrying  Standard 
Gauge  Cars  on  Narrow  Gauge  Railways 
(Transporteur  Electrique  de  Wagons  i 
Voie  Normal  sur  les  Voies  Etroites).  A. 
Taveau.  Illustrated  description  of  an 
electrically  propelled  platform  truck  ar- 
ranged to  carry  standard  freight  cars  upon 
narrow  ^auge  railways.  1800  w.  i  plate. 
Genie  Civil— Aug.  23,  1902.  No.  50721  D. 
Wagon  Transporters.  Fr(Jm  Le  Genif 
Civil.  Illustrated  detailed  description  of 
transporters  for  carrying  cars  of  large 
gauge  over  lines  of  smaller  ^auge,  which 
have  quite  recently  been  experimented  with 
at  Rheims.  1200  w.  Engr,  Lond — Sept 
12,  1902.    No.  50631  A. 

Underground. 

Underground  Tube  Railways.  P.  V. 
McMahon.  Read  before  the  International 
Tramways  Congress.  Compares  the  tube 
railway  and  the  shallow  tunnel  tramway, 
discusses  the  general  conditions,  giving  a 
brief  description  of  the  existing  tubes  in 
London  and  a  few  results  of  their  work- 
ing. 3600  w.  Tram  &  Ry  Wld — Aug.  7» 
1902.    No.  50262  B. 

Warrington. 

Electric  Tramways  at  Warrington.  Il- 
lustrated description  of  the  tramway  con- 
struction in  this  English  town.  Current 
for  lighting  and  power  will  be  furnished 
and  a  destructor  plant  is  connected.  560D 
w.  Tram  &  Ry  Wld— Sept  11,  1902.  No. 
50801  B. 

Yarmoath. 

Yarmouth  Tramwavs.  An  illustrated 
detailed  account  of  the  municipal  tnun- 
ways  of  Great  Yarmouth,  Eng.    JOOO  Wc 
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EXPLANATORY  NOTE— THE  ENGINEERING  INDEX. 

We  hold  ourselves  ready  to  supply — usually  by  return  of  post — ilie  full  text  of  every 
article  indexed  in  the  preceding  pages,  in  the  original  language,  together  with  all  accom- 
panying illubtrations ;  and  our  charge  in  each  case  is  regulated  by  the  cost  of  a  single  copy 
of  the  journal  in  which  the  article  is  published.  The  price  of  each  article  is  indicated  by  the 
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cially from  foreign  countries,  and  to  cheapen  the  cost  of  articles  to  those  who  order  frequently,  we  sell 
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engineers  in  foreign  countries,  or  away  from  libraries  and  technical  club  facilities. 

Write  for  a  scxmple  coupon — free  to  any  part  of  the  world. 
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Tile  t:iics  and  addresses  of  the  journals  regularly  reviewed  arc  given  here  in  full,  but  only  abbre- 
viated title-  arc  used  in  the  Index.  In  the  list  below,  zc  indicates  a  weekly  publication,  b-n;  a  bi- 
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Alliance  ladustrielie.     m.     Brussels.  Bulletin  de  la   Societe  d* Encouragement.   »»i.   Paris. 

America::   Archltivl.     :».■.     Boston.  Bulletin  of  De;«t.  uf  La:^r.     b-m.     Washington. 

American    Electrician,     w:.     New   York.  Bulletin   Scientii"<;ue.      »;.      Liege. 

Am.  Engineer  and  R.  R.  Journal,     m.     Xcw  York.  Bull.   Soc.   Int.  d  Electriciens.     »m.     Paris. 

American  Gas  I.-plit  Journal,     a*.     New   York.  Bulletin  of  the   L'niv.  of  Wis.,   Madison,   U.  S.  A- 

American  Jl.  of  Science,     m.     New  Haven,  U.S..\.  Bull.   Int.  Railway  Congress,     m.     Brussels. 

American   Machinist,  a*.     New  York.  Canadian  Architect.     »;:.     Toronto. 

Am.  Manut.  ar.i  Iri'n  World,  u:  Pittsburg,  U.S.A.  Canadian   Kleetrical   .Vews.     m.     Toronto. 

American  Shiy^buiUler.     w.     New  York.  Canadian  Engineer,     m.     Montreal. 

American  Ttle:  Iiunc  Journ.il.     ii-.     New  York.  Canadian  Mining  Review,     in.     Ottawa. 

Annalcs  dcs  IVnts  ct  Cliaussees.     m.     Paris.  Chem.  Met.  Soc.  of  S.  Africa,     m.     Johannesburg. 

Ann.  d  Soc.  d  Irg.  e  d  Arch.  Ital.     u:     Rome.  Colliery  Guardian,     zc.     London. 

Architect,     a-.     London.  Compressed  Air.     mi.     New  York. 

Architectural   Record,     qr.     New  York.  Comptes  Rcndus  de  I'Acail.  des  Sciences,    w.    Paris. 

.Vrchitccturol   Review,    s-q.     \U  .--t'^n.  Consular   Reports,     in.      Washington. 

.Vrchitect'j  an«i  Builder's  .Magazine.    «:.    New  York.  Contemporary  Review,     m.     I^ndon. 

Armec  und  Marine,     a-.     Berlin.  Deutsche  Bauzeitung.     b-u:     Berlin. 

Australian    Mining   Standard.     «■.      Sydney.  Domestic  Engineering,     m.     Chicago. 

Autocar.     Zt.     Coventry,  England.  Electrical   Engineer,     zi:     London. 

Automobile  Magazine,     m.     New  York.  Electrical  Review,     zi:     London. 

Antomotor  &  Horseless  Vehicle  JI.     m,     London.  Electrical  Review,     zv.     New  York. 

Brick  Builder,     m.     Boston.  Electrical  World  and  Engineer,    w.    New  Y'ork. 

British  Architect,     tr.     London.  Electrician,     a-.     London. 

Brit.  Columbia  Mining  Rcc.    m.    Victoria,  B.  C.  Electricien.    tr.     Paris. 

Builder,     u:    London.  Electricity,     zv.     London. 

Bulletin     American     Iron    and     Steel     Asso.      u:  Electricity.    :*•.    New  York. 

Philadelphia,  U.  S.  A.  Electrochemist  &  Mctallurc^Q^^ndon. 
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Elektri^itat.    b-w.    Leipzig. 

Elektrochemische  Zeitschrift.    m.    Berlin. 

Elektrotechnische  Zeitschrift    tc*.    Berlin. 

Elettricita.    tv.    Milan. 

Engineer,    w.    London. 

Engineer,    s-m.    Cleveland,  U.  S.  A. 

Engineering,    tv.    London. 

Enginering  and  Mining  Journal.    «•.    New  York. 

Enginering  Magazine,    m.    New  York  &  London. 

Engineering  News.    w.    New  York. 

Engineering  Record,    zv.    New  York. 

Eng.  Soc.  of  Western  Peiir.a.    ....    I'lttshurg,  U.S.A. 

Fire  and  Water,    w.    New  York. 

Foundry,    m.    Cleveland,  U.  S.  A. 

Gas  Engineers'  Mag.    m.    liirniingham. 

Gas  World,    w.    London. 

G^nie  Civil,   w.    Paris. 

Gesundhcits-lngenicur.    s-tn.    Munchcn. 

Giom.  Dei  Lav.  Pubb.  c.  d.  Str.  Kerr.    a-.    Rome. 

Glaser's  Ann.  f  Gewerbe  &  IJauwcscn.    s-in.    Berlin. 

Horseless  Age.    u:    New  York. 

Ice  and  Refrigeration,    wi.    New  York. 

111.    Zcitschr.    f.    Klein    u.    Straussenbahncn.     s-m 
Berlin. 

Indian  and  Eastern  Engineer.    »»i.    Calcutta. 

Ingeneria.    b-m.    IJucn<,s  Ayres. 

Ingenieur.    w.    Hague. 

In.surancc  Kngintcring.    «».    New  York. 

Iron  Age.    w.    New  York. 

Iron  and  Coal  Trades  Review,    t*'.    London. 

Iron  and  Steel  Trades  Journal.    xl>.    London. 

Iron  iradc  Review.    «•.    Cleveland,  U.  S.  A. 

Jour.  Am.  Foundrymen's  Assoc,    m.    New  York. 

Journal  /vsso.  Eng.  bocieties.    m.    ITiiladclphia. 

Journal  of  Electricity,    m.    San  Francisco. 

Journal  Franklin  Institute,    m.    Philadelphia. 

Journal  of  Gas  Lighting,    a-.    London. 

Journal  Royal  Inst,    of  Brit.  Arch.    s-qr.    London. 

Journal  of  Sanitary  Institute,    qr.    London. 

Journal  of  the  Society  of  Arts.    zv.    London. 

Journal  of  U.  S.  Artillery   b-tn.    Fort  Monroc.U.S.A. 

Journal  Western  Soc.  of  Eng.    b-m.    Chicago. 

Journal  of  Worcester  Poly.  Inst.,  Worcester,  U.S.A. 

Locomotive,    m.    Hartford,  U.  S.  A. 

Locomotive  Engineering.    «i.    New  York. 

Machinery,    m.    London. 

Machinery,    in.    New  York. 

Madrid  Cientifico.    t-m.    Madrid. 

Marine  Engineering,    m.    New  York. 

Marine  Review.    Xi'.    Cleveland,  U.  S.  A. 

Mem.  de  la  Soc  dcs  Ing.  Civils  do  I'rancc.    in.   Paris. 

Metallographist.    qr.    Boston. 

Metal  Worker,    a-.    New  York. 

Metal lurgie.    a'.    Paris. 

Mincro  Mcxicano.    a-.    City  of  Mexico. 

Minerva,    a*.    Rome. 

Mines  and  Minerals,    m.    Scranton.  U.  S.  A. 

Mining  and  Sci  Press,    a*.    San  I'rancisco. 

Mining  Journal,    a'.    London. 

Mining  Reporter,    a-.    Denver,  U.  S.  .V. 
Mitt,  aus  J  Kgl  Tech.    Versuchsanst.    Berlin. 

Mittheilungen  dcs  Vercines  fur  die  Fordening  dcs 
Local  und  Strassenbahnwesena.    m.    Vienna. 

Modem  Machinery,    m.    Chicago. 
Monatsschr.    d  Wurtt.  Ver.  f  Baukunde.    m.    Stutt- 
gart. 
T^^niteur  Industriel.    a*.    Paris. 


Mouvement  Mftritime.   w.   Bmsaelt. 

Municipal  Engineering,   m.   IndiaiupolU,  U.  5. 

Municipal  Journal  and  Engineer,    m.    Ne^  Yoi 

National  Builder,    m.    Chicago. 

Nature,   w.    London. 

Nautical  Gazette,   w.    New  York. 

New  Zealand  Mines  Record,    m.    Wellington. 

Nineteenth  Century,    m.    London. 

North  American  Review,    m.    New  York. 

Oest.  Wochenschr.  f.  d.  Oeff  Baudienst.    u:    Vicn: 

Oest.  Zeitschr.  Berg-  &  Huttenwesen.    a*.    \'icni 

Ores  and  Metals,    w.    Denver,  U.  S.  A. 

Plumber  and  Decorator,    m.    London. 

Popular  Science  Monthly,    m.    New  York. 

Power,    m.    New  York. 

Power  Quarterly.    New  York. 

Practical  Engineer,    w.    London. 

Pro.  Am.  Soc.  Civil  Engineers,    m.    New  Yo  k. 

Procedings  Engineers'  Club.    qr.    PhiladeU  liia. 

Pro.  St.  Louis  R'Way  Club.   m.    St.  Louis.  L  .  S. . 

Progressive  Age.    s-m.    New  York. 

Quarry,    m.    London. 

Queensland  Gov.  Mining  Jour.    m.    Brisbane.  An 

tralia. 
Railroad  Digest,    a*.    New  York. 
Railroad  Gazette,    a'.    New  York. 
Railway  Age.    a'.    Chicago. 
Railway  &  Engineering  Review,    w.    Chicago. 
Review  of  Reviews,    mi.    London  &  New  York. 
Revista  d  Obras.  Pub.    a*.    Madrid. 
Revista  Tech.  ed  Apr.    b-m.    Catania. 
Revista  Tech.  Ind.    m.    Barcelona. 
Revue  de  Mecanique.    m.    Paris. 
Revue  Gen.  des  Chemins  de  Fer.    m.    Paris. 
Revue  Gen.  des  Sciences,    w.    Paris. 
Revue  Technique,    b-m.    Paris. 
Revue  Universclle  des  Mines,    m.    Liege. 
Rivista  Gen.  d  Ferrovie.    a'.    Florence. 
Rivista  Marittima.    m.    Rome. 
Sanitary  Plumber,    s-m.    New  York. 
Schiflfbau.   s-m.    Berlin. 
Schwcizerische  Bauzeitung.    a*.    Zurich. 
Scientific  American,    a*.    New  York. 
Scientific  Am.  Supplement,    a-.    New  York. 
Stahl  und  Eisen.    s-m.    Diisseldorf. 
Steam  Engineering,    m.    New  York. 
Stevens'  Institute  Indicator,    qr.    Hoboken,  U.S. A. 
Stone,    m.    New  York. 
Street  Railway  Journal,    m.    New  York. 
Street  Railway  Review,    m.    Chicago. 
Telci)hone  Magazine,    m.    Chicago. 
Telephony,    m.    Chicago. 
Tijds.  V  h  Kljk.  Inst,  v  Ing.    qr.    Hague. 
Tramway  &  Railway  World,    m.    London. 
Trans.  Am.  Ins.  Electrical  Eng.    m.    New  York. 
Trans.  Am.  .Ins.  of  Mining.  Eng.    New  York. 
Trans.  Am.  Soc.  of  Civil  Eng.    m.    New  York. 
Trans.  Am.  Soc.  of  Heat  &  Ven.  Eng.    New  York 
Trans.  .Am.  Soc.  Mech.  Engineers.    New  York. 
Trans.  Inst,  of  Engrs.  &  Shipbuilders  in  Scotland 

Glasgow. 
Transport,    a'.    I^ndon. 
Western  Electrician,     u:     Chicago. 
WMener  Bauindustrie  Zeitung.   tv.    Vienna. 
Yacht.   a».    Paris. 

Zeitschr.  d.  Oest.  Ing.  u.  Arch.  Ver.   w.    Vienna. 
Zeitschr.  d.  Ver.  Deutsclier  Tng.    w.    Berlin. 
Zeitschrift  fur  Elektrochemie.   w.   Halle  a  S. 
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Msvtpitloo* 

ial  Navigation.  A  Practical  Hand- 
on  the  Construction  of  Dirigible 
MIS,  Aerostats.  Aeroplanes  and  Aero- 
•s.  By  Frederick  Walker,  C.  E. 
S  in.  by  5  in. ;  pp.  XVI,  151 ;  figures, 
Price,  $3.00.  New  York:  D.  Van 
and  Company.  London:  Crosby, 
^ood  and  Son. 

s  book  reviews  the  present  state  of 
t  of  aerial  navi^tion.  In  the  first 
:r  the  laws  of  flight  are  discussed. 
practical  illustrations  of  the  wings 
ds,  bats  and  insects.  Other  chap- 
:reat  of  aerostatics,  aerodynamics. 
ds  of  propulsion,  motive  power  and 
js,  and  the  structure  and  materials 
-ships.  An  important  part  of  the 
c  is  devoted  to  the  actual  embodi- 
of  the  different  principles  discussed, 
lost  of  the  leading  aerostats,  aero- 
and  air-ships  are  illustrated  and 
l>cd,  some  in  considerable  detail. 

Design. 

Text  Book  of  Roofs  and  Bridges. 
[II.  Bridge  Design.  By  Mansfield 
nan  and  Henry  S.  Jacoby.  Size, 
>y  6  in.;  pp.  VIII,  374:  figures,  149; 

7.    Price.  $2.50.    New  York:  John 
&    Sons.      London :    Chapman    & 
Ltd. 

he  present  fourth  edition,  this  stand- 
xt  book  has  been  entirely  rewritten 
rought  fully  up  to  date,  in  order  to 
t  abreast  of  modem  bridge  design, 

has  undergone  remarkable  changes 
wit  years.  The  new  design  of  gir- 
ind  simple  trusses  conform  to  the 
specifications  and  the  best  practice, 
umerous  new  standard  details  are 
)cd.     This    volume    is    confined    to 

bridges,  or  those  resting  on  two 
ts,  other  forms  being  discussed  in 
sequent  part  of  the  series.  The 
of  stresses  in  simple  trusses  is 
>wn  in  still  another  volume,  but  the 
t  work  gives  a  very  practical  and 
tc  treatment  of  the  detailed  design 
iges.  Among  others  the  chapters 
dge  contracts  and  office  work  and 
dge  shops  and  shop  practice  give 
ation  of  the  ^atest  practical  im- 
:e,  but  which  is  too  often  neglected 
jgc  courses.  Altogether,  this  work 
nost  useful  one,  particularly  for 
ts  and  young  engineers. 


Copper* 

The  Copper  Handbook.  A  Manual  of 
the  Copper  Industry  of  the  United  States 
and  Foreign  Countries.  Vol.  II.  By 
Horace  J.  Stevens.  Size,  8^  in.  by  sH 
in.;  pp.,  416.  Price,  $1  (paper)  ;  $2  (buck- 
ram) ;  $3  (full  morocco).  Houghton, 
Mich.:  Horace  J.  Stevens. 

This  is  the  1902  edition  of  a  work  de- 
voted entirely  to  copper  and  first  published 
in  1900.  The  present  edition  has  been 
greatly  enlarged  and  its  scope  extended, 
its  ten  chapters  treating,  respectively,  of 
the  history  <^i  copper;  chemistry  and  min- 
eralogy of  copper;  metallurgy  of  copper; 
a  glossary  of  mining  terms ;  copper  de- 
posits of  the  world ;  copper  deposits  of 
the  United  States ;  leading  foreign 
mines ;  Lake  Superior  copper  mines ;  other 
United  States  copper  mines ;  and  statistics 
of  copper.  All  the  principal  copper  mines 
of  the  world  are  described  in  more  or  less 
detail,  the  account  of  the  Lake  Superior 
district  being  particularly  full.  The  sta- 
tistics include  those  of  production,  con- 
sumption, export  and  import,  finance,  etc., 
and  have  been  brought  up  to  date.  The 
book  contains  a  vast  amount  of  useful  in- 
formation, systematically  arranged,  and  is 
extremely  valuable  for  any  one  interested 
in  copper. 

Kinematlci* 

Traite  de  Cinematique  Theorique.  By 
H.  Sicard.  with  notes  by  A.  Labrousse. 
Size,  10  in.  by  6^/$  in.;  pp.  VIII,  185; 
figures.  100.  Paper  covers.  Paris:  Gau- 
thier-Villars. 

This  book,  written  by  two  professors  of 
mathematics,  contains  all  the  essentials  of 
theoretical  kinematics.  It  is  fully  illus- 
trated by  diagrams,  and  is  written  and 
arranged  in  the  clear  and  elegant  French 
mathematical   style. 

BbterUIt  of  Machioek 

Materials  of  Machines.  By  Albert  W. 
Smith.  Size,  75^  in.  by  5  in.;  pp.  142; 
figures,  17.  Price.  $1.00.  New  York: 
John  Wiley  &  Sons.  London:  Chapman 
&  Hall,  Ltd. 

This  book,  as  stated  in  the  prefatory 
note,  "is  a  result  of  an  effort  to  bring  to- 
gether concisely  the  information  neces- 
sary to  him  who  has  to  select  materials  for 
machine  parts."  and  the  author,  who  \% 
the  professor  of  mechat\\ca\  tTvg>tve^T\t\C 
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in  Leland  Stanford  Junior  University,  has 
succeeded  remarkably  well  in  attaining  his 
object.  There  is  a  clear  outline  of  the 
metallurgy  of  iron  and  steel  and  of  test- 
ing, after  which  the  various  metals  and 
alloys  which  enter  into  the  construction  of 
machines  are  discuosed  in  detail,  and  the 
most  suitable  materials  for  different  parts 
of  machines  are  indicated.  There  are 
many  large  treatises  on  the  resistance  of 
material  in  general  and  others  on  machine 
design  in  general,  but  the  present  little 
volume  combines  In  a  happy  degree  the 
essentials  of  the  larger  works  which  con- 
cern its  immediate  subject. 

Mlntral  lodustry. 

The  Mineral  Industry,  Its  Statistics, 
Technology  and  Trade  in  the  United 
States  and  Other  Countries  to  the  End  of 
IQOI.  Vol.  X.  Edited  by  Joseph 
Struthers,  Ph.  D.  Size,  p'/^  in.  by  6J^ 
in.;  pp.  XXX.,  920;  figures,  diagrams 
and  tables.  Price,  $5.00  (£1,  lod.)  New 
York  and  London :  The  Engineering  and 
Mining  Journal  (Inc.) 

The  present  volume  supplements  the 
preceding  nine  volumes  of  the  series 
founded  by  the  late  Richard  P.  Rothwell, 
and,  as  such,  needs  no  introduction  to  the 
mineral  and  metal  world.  This  encyclo- 
pedic work  has  become  such  a  well-recog- 
nized institution  that  it  is  its  own  best 
advocate,  and  praise  seems  superfluous. 
It  may  be  said,  however,  that  in  this  latest 
volume  the  high  standard  formerly  estab- 
lished has  been  maintained,  and  the  new 
editor  is  to  be  heartily  congratulated  on 
the  result  of  his  labors,  which  can  be  fully 
appreciated  only  bv  those  who  have 
worked  in  neighboring  fields.  As  is  well 
known,  the  various  mineral  and  metal- 
lurgical products  of  the  world  are  taken 
up  in  alphabetical  order,  statistics  given  of 
their  amount  and  cost  of  production,  their 
prices,  etc.,  new  fields  and  processes  are 
described  and  all  other  available  informa- 
tion concerning  them  is  brought  up  to 
date.  There  are  also  sections  devoted  to 
special  subjects,  such  as  pyritic  smelting, 
metallography,  mine  timbering  and  support 
of  earthworks,  alloys  as  solutions,  ore 
dressing,  liquefied  carbonic  acid  gas  and 
the  Wetherill  system  of  magnetic  con- 
centration. Many  of  the  foremost  special- 
ists in  their  respective  lines  have  con- 
tributed signed  articles  to  this  book,  which, 
together  with  its  predecessors,  forms  an 
up-to-date  encyclopedia  of  the  broad  sub- 
ject covered  by  its  title,  and  is  absolutely 
indispensable  to  every  one  interested  in 
the  mineral  and  metal  industries. 

Sted  Spedflcatioos. 

Review  and  Text  of  the  American 
Standard  Specifications  for  Steel.  By 
Albert  Ladd  Colby.  Size,  7  in.  by  5  in. ; 
PD.  103;  figures,  2.  Price,  $1.10.  Easton, 
The  Chemical  Publishing  Co. 


This  book  contains  the  revised 
the  standard  specifications  for  sted, 
ed  by  the  American  Section  of  thi 
national  Association  for  Testing  Mi 
on  August  10,  1901,  this  section, 
way,  being  now  entirely  separate  fi 
international  body.    There  are  nine 
specifications,  those,  namely,  for  c 
axles,    forgings,   tires,    rails,    splic 
structural     steel     for     buildings, 
tural      steel      for     bridges      and 
and    open-hearth    boiler    plate    an* 
steel.     The  author  reviews  these 
cations   critically   and   gives    the 
which   governed  the   drafting  con 
of  which  he  was  a  member,  in  its  df 
The   specifications   are  practical    a 
the  result  of  an  effort  to  harmoi 
interests.    They  are  not  intended  t 
every  specific  purpose,  but  will  se 
the   majority   of   uses   to   which    \ 
applied,  and  can  be  modified  to  51 
ticular    requirements    w^ithout     dc 
materially   from   the   standard    foi 
practice  recommended. 
Steel  Treatment, 

The  Treatment  of  Steel.  Size 
by  5  in.;  pp.  162;  figures,  6;  p 
Price,  $1.00.  Pittsburg.  Pa.:  ( 
Steel  Company  of  America. 

This  is  the  third  edition  of  a  com 
from    the    publications    of    the    C 
Steel      Company     on      heating, 
ing,     forging,     hardening     and 
ing  and  on  the  use  of  furnaces, 
has  a  chapter  on  hardening  and  1 
ing    from    a    work    by    George    I 
Woolwich   Arsenal,   and    one    on 
Does    Steel    Harden?"    by    W.    I 
This  book   is  attractively   gotten 
contains  many  useful  and  practice 
for  steel  makers. 

bcx)k:s  announced. 

The  Engineer's  Sketch-Book  < 
chanical  Movements,  Devices,  App 
Contrivances  and  Details  Employe< 
Design  and  Construction  of  Machir 
Every  Purpose.  4th  ed.  By  Fred. 
Barber.  Pp.  335.  $4.  New  York 
&  Chamberlain. 

Self-Propelled  Vehicles:  A  P 
Treatise  on  the  Theory,  Consti 
Operation,  Care  and  Management 
Forms  of  Automobiles.  By  Jai 
Homans.  Pp.  VI,  632:  ill.  $5. 
York:  Theodore  Audel  &  Co. 

Slide  Valve  Instruction  Chart,  S 
the  Various  Positions  of  the  Crai 
Eccentric  and  Piston  at  the  Point 
mission.  Lead  and  Cut-Off.  E 
Phinney  Lisk.  Size,  11  in.  by  1 
25  cents.  New  York:  Spon  &  Q 
lain. 

Tunneling:  A  Practical  Treatis 
edition.  By  Charles  Prclini,  witl 
tions  by  Charles  S.  Hill.  Pp.  V 
ill.  $3.  New  York :  D  Van  Nostran 
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THE  PANAMA  CANAL,  AND  THE  REGULATION     ^ 
OF  THE  CHAGRES  RIVER. 

By  Gen.  Henry  L.  Abbot,     With  an  Editorial  Introduction. 

NOW  that  the  best  route  for  the  Isthmian  Canal  has  been  chosen, 
the  matter  of  prime  importance  is  the  detailed  project  for 
doing  the  work.  And  in  the  construction,  as  in  the  selection, 
no  consideration  should  prevail  except  the  clear  purpose  to  have  the 
best.  The  only  safe  course — the  only  permissible  course — is  to  learn 
every  obtainable  fact,  and  to  devote  the  ablest  and  most  unfettered 
engineering  talent  to  the  work  of  planning  and  building  as  the  facts 
require. 

It  is  with  g^eat  pleasure,  therefore,  that  The  Engineering  Mag- 
azine again  welcomes  to  its  pages  so  able  and  dignified  an  expositor 
as  General  Abbot,  and  serves  as  the  medium  for  him  to  place  btfore 
the  engineering  public  an  abstract  of  the  wonderful  fund  of  data  in 
his  possession.  These  concern  the  key  to  the  success  of  the  Panama 
Canal — the  Chapjes  River.  Misunderstanding  and  misstatement 
about  the  river  have  rioted  more  wildly  than  its  worst  floods.  It  is 
part  of  the  result  of  General  Abbot's  discussion  to  show  that  the 
Chagres  is  in  fact  **far  from  a  menace — a  most  useful  friend,"  "sup- 
plying all  the  water  that  can  ever  be  demanded  by  any  probable  traffic 
for  centuries  to  come,"  and  yet  with  judicious  regulation  giving  no 
annoyance  to  shipping  on  any  part  of  the  route.  To  the  student  of  the 
hydraulics  of  rivers  the  following  article  will  be  of  the  utmost  possible 
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interest  in  its  presentation  of  methods  and  ds^ta — a  revelation  in  the 
systematic  and  elaborate  study  of  the.regimen  of  a  stream.  To  every- 
one interested  in  the  Isthmian  Canal  it  will  be  a  valuable  demonstra- 
tion of  the  soundness  of  the  studies  which  have  led  to  the  adoption  of 
the  Panama  line,  the  certainty  that  no  menace  need  be  feared  from  the 
floods  of  the  Chag^es,  the  assurance  of  a  certain  water  supply  for  the 
summit  levels,  and  last,  but  by  no  means  least,  the  proof  that  the  one- 
lake  project  adopted  tentatively  by  the  Isthmian  Canal  C(mimission, 
while  perhaps  sufiicient  for  the  preliminary  and  comparative  studies,, 
is  not  at  all  sufficient  as  a  working  plan.  A  little  more  than  half  of 
General  Abbot's  article  is  given  to  the  general  discussion  of  the 
Chagres  river  and  contains  many  facts  not  before  in  print  about  the 
topography  of  its  basin,  its  regimen,  its  discharge,  its  floods,  and  their 
regulation.  This  alone  will  dispel  many  widespread  errors  of  belief, 
and  show  that  far  from  being  a  stream  sui  generis,  practically  beyond 
control  by  ordinary  methods,  it  is  really  less  formidable  than  a  class  of 
streams  engineers  are  entirely  accustomed  to  improve.  It  is,  indeed, 
extraordinarily  similar  in  its  flood-behavior  to  the  Roanoke  River, 
above  Neal,  North  Carolina.  It  has  never  approached  such  extremes 
of  oscillation  or  rapidity  of  rise  as  are  shown  by  the  Warrior  and  Black 
Warrior  Rivers  of  Alabama.  The  highest  flood  ever  known  did  not 
reach  40  feet;  the  most  rapid  rise  was  25  feet  in  17  hours.  Such  oscil- 
lations would  not  attract  more  than  passing  notice  in  the  river  cities 
of  the  western  United  States.  If  General  Abbot  did  no  more  than 
refute  such  wild  exaggerations  as  the  "52-feet  rise  in  2-hours"  myth 
his  paper  would  have  served  a  valuable  purpose. 

But  the  second  half  is  of  even  more  importance.  The  entire  feasi- 
bility of  regulating  the  Chagres  is  well  understood  by  most  engi- 
neers— certainly  settled  beyond  question  with  the  Commission.  But 
the  best  method  of  securing  both  regulation  and  conservation  of  the 
water  supply  to  feed  the  canal  during  the  dry  season  is  in  more  dan- 
ger of  misapprehension.  The  Isthmian  Canal  Commission,  being  un- 
der great  pressure  for  an  early  repon,  had  no  time  to  investigate  de- 
tails ;  their  function  was  to  determine  route,  not  working  plans.  They 
adopted,  merely  as  a  peg  upon  which  to  hang  a  comparative  cost  esti- 
mate, the  "single-lake  plan'' — that  is,  one  by  which  the  Chagres 
is  to  be  confined  in  one  great  summit  lake  by  a  single  dam  at  Bohio, 
27  miles  from  the  sea.  The  fear  is  now  that  a  new  commission,  per- 
haps similarly  ur^ed  to  haste  in  putting  the  work  in  hand,  may  accept 
the  conclusion  of  their  predecessors  on  their  high  authority,  without 
finding  time  for  the  study  which  the  subject  really  demands. 


Digitized  by  VjOOQ  IC 


THE    PANAMA    CANAL    AND    THE    CHAGRES    RIVER,      331 

General  Abbot's  figures  and  reasoning  show  clearly  that  this  would 
be  a  g^ave  mistake.  The  objections  are,  briefly : — ^That  to  store  in  the 
one  lake  sufficient  reserves  for  operation  and  wastage  would  involve 
a  dam  and  a  summit  level  higher  than  desirable  for  convenient  lock- 
age ;  further,  the  increased  head  above  the  dam  would  occasion  larger 
loss  by  infiltration  through  the  underlying  strata,  partly  defeating  its 
own  purpose;  and  again,  even  at  the  utmost  height  which  could  be 
contemplated,  the  single  lake  would  still  receive  the  Chagres  with 
flood  force  near  Gamboa,  and  objectionable  currents  and  possible  silt- 
mg  up,  with  attendant  necessity  for  frequent  dredging,  would  inter- 
fere with  navig^ation. 

The  alternative  is  the  two-lake  project,  determined  by  the  ex- 
haustive studies  of  the  Comite  Technique — an  international  and  un- 
biased body  of  engineers  of  the  highest  eminence  and  quite  unham- 
pered in  the  matter  of  time  or  expense  in  their  investigations.  By 
building  a  second  dam  at  Alhajuela,  29  miles  above  the  first,  they 
would  make  tzco  storage  reservoirs, and  gain  the  following  advantages: 
— The  lower  reservoir,  constituting  the  summit  level  of  the  canal,  might 
have  much  less  elevation  above  sea,  as  it  would  be  required  to  store 
only  about  two-fifths  of  the  flood  reserves.  The  lowering  of  the  Bohio 
dam,  thus  pcnnitted,  would  reduce  the  head  to  70  feet,  greatly  dimin- 
inshing  both  the  height  of  lockage  and  the  danger  of  loss  by  leakage 
through  the  bottom  strata;  and  the  stream  entering  this  lower  lake 
could  be  so  controlled  at  the  second  dam,  confining  the  upper  lake,  as 
never  to  cause  the  slightest  inconvenience  or  delay  to  navigation. 

These  are  the  conclusions  reached  by  the  Comite  Technique — a 
commission  including  some  of  the  most  distinguished  hydraulic  en- 
gineers of  the  world — after  careful  and  deliberative  examination  of  the 
results  of  twenty  years'  systematic  study.  General  Abbot  condenses 
into  the  following  article  and  its  tables  and  figures  the  most  important 
of  the  data  deciding  this  view. — The  Editors. 

THE  long  series  of  measurements  made  during  the  construction 
of  the  Panama  Canal,  and  especially  during  the  operations  of 
the  New  Company,  have  given  a  knowledge  of  the  Chagres 
river  probably  more  definite  and  exact  than  that  respecting  any  river 
of  its  size  in  the  United  States.  It  therefore  possesses  an  interest  to 
students  of  the  hydraulics  of  rivers  quite  independent  of  its  relations 
to  the  Isthmian  Canal.  Having  made  a  careful  personal  inspection  of 
its  course  from  near  its  mouth  to  a  point  several  miles  above  the  site 
of  the  dam  projected  near  Alhajuela,  and  having  made  a  professional 
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study  in  detail  of  all  the  data  collected  by  the  two  canal  companies 
since  the  date  of  the  commencement  of  operations  in  1881, 1  have  con- 
sidered that  a  presentation  of  the  facts  bearing  upon  the  physics  and 
hydraulics  of  the  stream,  and  upon  its  regulation  for  the  purposes  of  a 
canal,  might  not  be  other  than  a  useful  contribution  at  the  present  time. 

Topography  of  the  Basin  above  Bohio. — The  river  heads  in  the 
Cordillera  de  San  Bias,  which  here  forms  the  continental  divide  and 
separates  its  waters  from  the  Pacific.  Two  principal  branches  con- 
stitute the  stream;  one,  known  as  the  Pequeni,  heads  only  about  5 
miles  from  the  Atlantic  coast  near  Porto  Bello ;  the  other,  which  takes 
the  name  Chagres,  although  contributing  less  water  than  the  Pequeni, 
heads  in  a  direction  a  little  south  of  east  from  this  point  and  at  an 
approximate  distance  of  about  20  miles.  The  branches  unite  about  8 
miles  by  the  channel  (3  as  the  crow  flies)  above  Alhajuela,  where  is 
located  one  of  the  gauging  stations  of  the  New  Company,  just  below 
the  projected  dam  site. 

This  upper  basin  of  the  Chagres  has  been  little  explored,  and  the 
boundaries  of  its  northern  and  eastern  watersheds  have  never  been 
traced.  The  region  is  covered  with  a  dense  forest  of  tropical  vegeta- 
tion, and  the  stream  winds  among  low  ridges  believed  not  to  exceed  a 
thousand  or  fifteen  hundred  feet  in  height.  For  a  few  miles  above 
Alhajuela  the  channel  is  bordered  by  limestone  bluffs,  passing  below 
the  stratified  calcareous  sandstone  of  the  lower  river,  and  often  deeply 
undercut  by  the  freshets  of  the  torrential  stream.  The  rock  at  a  few 
localities  is  nearly  white,  and  is  sometimes  worn  into  fantastic  forms 
and  draped  by  overhanging  vegetation  characteristic  of  the  tropics. 
Rapids  are  here  much  more  frequent  than  in  the  lower  river.  Taken 
as  a  whole,  few  regions  offer  greater  natural  beauties. 

The  middle  sub-basin,  lying  between  Alhajuela  and  Gamboa  where 
the  river  joins  the  route  of  the  canal,  was  traversed  in  a  canoe  in 
March,  1898,  the  water  being  about  a  foot  above  low- water  stage. 
The  total  distance  was  about  1 1  miles,  the  width  of  the  waterway  being 
100  to  300  feet,  the  channel  depth  about  3  feet,  and  the  current  rang- 
ing from  3  to  6  feet  per  second,  giving  a  discharge  of  about  800  cubic 
feet.  Eighteen  rapids  were  counted,  several  of  them  requiring  hard 
poling  to  surmount.  The  bed  presented  one  marked  peculiarity  not 
seen  in  rivers  having  a  regimen  less  torrential — the  bars  differed 
widely  in  composition.  Some  were  of  pure  sand,  others  of  pebbles, 
others  of  rounded  stones  3  or  more  inches  in  diameter ;  there  was  little 
or  no  intermixing  of  materials.  Evidently  this  peculiarity  is  due  to  the 
frequent  freshets  of  the  rainy  season,  which  differ  materially  in  vol- 
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ume  and  velocity  and  hence  in  transporting  power.  The  water  was 
beautifully  clear;  but  the  banks,  although  often  of  rock  or  protected 
by  vegetable  growth,  were  occasionally  of  clay  showing  evidence  of 
moderate  caving  in  times  of  high  water. 

In  the  lower  sub-basin  between  Gamboa  and  Bohio  the  channel 
enlarges  and  the  rapids  in  great  part  disappear.  The  caving  banks 
increase  in  number,  but  as  the  entire  region  will  be  flooded  by  the 
projected  lake,  and  thus  be  protected  against  erosion,  this  feature  has 
no  practical  importance. 

Regimen  of  the  Chagrcs.  The  fact  that  the  Chagres  above  Gam- 
boa  is  essentially  a  clear-water  stream  was  so  well  understood  by  the 
engineers  of  the  New  Company  that  no  observations  to  determine 
the  amount  of  earthy  matter  carried  in  suspension  were  deemed  nec- 
essary. Fortunately,  in  view  of  the  reckless  misstatements  that  have 
been  made  respecting  this  element  of  the  problem,  the  Isthmian  Canal 
Commission  investigated  the  volume  of  sedimentary  matter  quanti- 
tatively both  for  the  Cha^^^rcs  and  for  the  San  Juan  river  at  Sabalos 
Station  near  where  it  issues  from  Lake  Nicaragua,  and  where  nat- 
urally the  water  must  be  exceptionally  pure.  The  results  are  pre- 
sented for  comparison  in  the  first  half  of  the  following  table,  the 
second  half  being  added  to  show  the  corresponding  total  discharges 
of  the  rivers  as  indicated  by  the  gaugings  of  the  Commission. 

Month           Solid  matter  in  cubic  yards  at  Total  discharge  in  acre-feet. 

1900          Alhajuela.       Bohio.        Sabalos  Alhajuela.  Bohio.  Sabalos 

Station.  Station. 

June  15.180          30.540        143.480  115,080  189,520  741.117 

July    152,760        207.762  366,470  1,073,149 

August   81.230        116,000        166,247  251,730  361,550  1,288,735 

Sept 41,660          79,360        122.595  184,520  308.830  1.266.473 

Oct 97,000         1 13,203  300,610  1,752,367 

Although  these  data  are  not  reported  in  a  unit  permitting  a  com- 
parison with  similar  observations  on  other  streams,  they  make  it  evi- 
dent that  the  volume  of  sedimentary  matter  which  will  be  carried  in 
suspension  to  Lake  Bohio  will  have  no  practical  importance.  What- 
ever comes  down  will  be  deposited  near  the  entrance  where  it  can  eas- 
ily be  removed  by  dredging.  It  is  true  that,  in  addition,  some  sand  and 
gravel  will  be  rolled  along  the  bottom,  but  the  volume  will  be  unim- 
portant, especially  if  the  precaution  be  taken  to  regulate  the  freshets 
as  well  as  the  floods  by  an  upper  lake  at  Alhajuela. 

The  tributary  streams  below  Alhajuela,  although  insignificant  in 
the  dry  season,  carry  considerable  volumes  at  times  during  the  rainy 
months,  and  are  not  without  importance  in  the  problem  of  regulation. 
Seventeen  of  them  enter  between  Alhajuela  and  Gamboa  and  fifteen 
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thence  to  Bohio;  and  there  are  about  thirty  below.  Several  of  them 
were  gauged  both  by  the  Company  and  by  the  Commission,  but  as 
will  appear  below  the  results  need  not  be  considered  here  in  detail. 

Not  only  have  the  level  surveys  of  the  two  companies  given  pre- 
cise information  as  to  the  slopes  and  more  important  contours  of  the 
valley  above  Bohio,  but  fluviographs  established  at  Gamboa  in  1882,  at 
Bohio  before  1890,  and  at  Alhajuela  in  1899,  have  furnished  a  nearly 
continuous  automatic  record  of  river  stages  covering  about  twenty 
years.  That  at  Gamboa  where  the  Chagres  first  joins  the  canal  was 
naturally  regarded  as  the  most  important  and  is  the  most  complete. 
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FIG.    I.     CHAGRES  RIVER,  VERTICAL  SECTION. 


58  miles 


The  mean  tidal  oscillation  at  Colon,  based  on  sixty  months  of  daily 
observations  between  1882  and  1887,  is  1.43  feet,  ranging  from  a  max- 
imum of  2.07  feet  to  a  minimum  of  0.62  feet.  In  extreme  low  water  of 
the  river  the  tidal  level  extends  sensibly  to  Bohio,  where  a  slight  tidal 
oscillation  of  a  few  inches  then  appears.  Ascending  the  river  from 
this  point  the  slope  of  the  bed  rises  rapidly;  and,  as  already  stated, 
many  rapids  appear  above  Gamboa  at  low  stages.  They  play  an  im- 
portant part  in  the  regimen  of  the  stream,  since  they  hold  in  reserve 
certain  differences  of  level  which  when  the  river  rises  furnish  an 
effective  motive  power  to  carry  forward  the  increased  volume,  and 
thus  reduce  the  oscillation  between  high-  and  low-water  level.  For 
example,  the  maximum  variation  noted  during  the  past  half-century 
at  Bohio  was  39.4  feet,  becoming  at  Gamboa  about  37.7  feet,  while  at 
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Alhajuela,  although  no  authentic  records  are  available,  it  could  hardly 
have  exceeded  i8  feet.  Relations  like  these  can  be  better  presented 
j^phically  than  by  tables,  and  attention  is  invited  to  Figure  I  for 
details. 

As  in  all  the  rivers,  there  are  considerable  variations  in  the  dimen- 
sions of  the  waterway  at  different  localities  near  each  other,  but  the  fol- 
lowing table  giving  those  at  the  three  gauging  stations  may  be  con- 
sidered to  represent  the  channel  fairly  under  normal  conditions  in  the 
neighboring  parts  of  the  valley.  In  it  "height"  refers  to  elevation 
above  mean  tidal  level,  and  ''velocity"  to  the  maximum  rate  of  flow  as 
measured  by  surface  floats  following  the  thread  of  the  current  at  the 
stages  indicated. 


Alhajuela, 

sea  58  n 

& 

i 
< 

liles. 

Gamboa, 

sea  47 

miles. 

Bohio,  sea  27  miles. 

River  stage. 

Height,  ft. 
Width,  ft. 

i  ■ 

Height,  ft. 
Width,  ft. 

i 
< 

Height,  ft. 
Width,  ft. 

Area,  sq.  fl 

i 

Low  water  . 
Usual    stage. 
High    freshet 
Flood    limit. 

.     92    232 
.     99    248 
.    107    284 
.   no?  381 

689 

2,239 

4,661 
5.834 

I.O 

10.8 
12. 1 

p 

46    170 
56    188 
70    over 
83    over 

1,250 
3.014 

bank 
bank 

I.I 

6.9 
14. 1 

? 

I     189       615 
13    236    3.079 
26    288    6,362 
39    over  bank 

2.1 
5.9 

The  lowest  water  level  of  record  occurred  in  April,  1901,  being  at 
Alhajuela  28.0  metres  (91.86  feet),  at  Gamboa  13.72  metres  (45.0 
feet),  and  at  Bohio  0.14  metres  (0.46  feet)  above  mean  tide.  For 
convenience,  the  low  stage  at  these  three  posts  has  been  assumed  as  28 
metres,  14  metres,  and  o  metres  respectively;  the  superior  limit  of 
usual  stages  being  30  metres,  17  metres,  and  4  metres.  It  may  be  re- 
marked here  that,  as  all  the  records  and  computations  have  been  made 
in  metric  units,  some  slight  discrepancies  may  be  noted  in  this  paper, 
due  to  the  transformation  into  English  units  involving  the  neglect  of 
small  fractions. 

The  river  year  on  the  Isthmus  is  sharply  divided,  this  being  due  to 
the  marked  variation  in  rainfall,  which,  inconsiderable  in  January, 
February,  March,  and  April,  is  heavy  in  the  eight  other  months.  The 
great  floods  have  always  occurred  in  November  or  December.  It  is 
by  a  study  of  the  very  complete  registers  of  the  fluviograph  at  Gamboa 
that  the  regimen  of  the  Chagres  is  best  understood.  Nearly  twenty 
years  are  available,  and  the  chief  difficulty  is  to  arrange  the  important 
elements  in  the  most  compact  form  for  examination.  This  is  at- 
tempted in  the  first  table  in  the  Appendix,*  which  gives  the  number  of 
times  in  each  month  that  the  river  rose  above  17  metres  (the  begin- 

*  See  page  367,  this  issue. 
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ning  of  freshets,  lo  feet  abov.e  dead-low  water)  ;  the  total  number  of 
hours  in  each  month  that  it  remained  above  this  level;  the  highest 
level  attained  in  each  month  above  dead-low  water  ( 14  metres)  ;  and 
finally  the  local  rainfall  in  inches.  For  a  few  months,  exact  figures 
showing  the  greatest  height  attained  above  low  water  are  not  at  hand, 
although  the  fact  is  of  record  that  it  did  not  reach  the  17-metre  stage; 
in  such  cases  the  word  "less"  will  be  found  in  the  table. 

This  tabular  exhibit  warrants  important  conclusions,  which  will  be 
confirmed  by  the  tables  of  discharge.  February  and  March  are  the 
extreme  low-water  months,  the  river  then  rarely  rising  more  than  3 
feet  above  the  lowest  stage.  January  and  April  are  similar,  although 
small  freshets  sometimes*  occur,  especially  in  January.  The  other 
months  show  slight  differences  among  themselves,  but  are  all  char- 
acterized by  freshets,  averaging  about  three  per  month,  but  sometimes 
exceeding  ten.  They  are  of  very  short  duration,  the  river  rarely  re- 
maining above  the  17-metre  stage  for  four  days  in  an  entire  month, 
and  rising  and  falling  rapidly.  Nevertheless  these  freshets  deliver 
considerable  volumes  of  water,  moving  with  high  velocity  and  sweep- 
ing down  the  channel  like  great  waves.  The  fluviograph  records  have 
enabled  the  rate  of  movement  of  their  crests  to  be  accurately  noted ; 
they  traverse  the  11  miles  from  Alhajuela  to  Gamboa  in  about  4  hours, 
and  the  20  miles  thence  to  Bohio  in  about  6.5  hours — indicating  a  rate 
of  movement  of  about  4.5  feet  per  second,  which  of  course  is  much  less 
than  that  of  the  water  itself.  As  will  appear  further  on,  investigations 
have  shown  that  the  interval  of  time  which  elapses  between  the  heavy 
downpour  of  rain  that  causes  a  freshet  and  the  arrival  of  its  crest  at 
Bohio  varies  from  24  hours  to  48  hours,  according  to  the  locus  of  the 
storm.  These  facts  make  it  evident  that,  with  the  system  of  tele- 
graphic communication  which  will  be  demanded  to  operate  the  canal, 
an  agent  at  adjustable  waste  weirs  on  Lake  Bohio*  would  have  ample 
warning  and  could  easily  and  judiciously  regulate  the  level  of  that 
lake. 

It  should  be  understood  that  these  freshets,  notwithstanding  their 
short  duration,  are  the  controlling  feature  in  the  monthly  discharge, 
the  volume  carried  sometimes  increasing  ten  and  even  twenty  times 
as  they  pass.  Bearing  this  in  mind,  the  following  annual  summary, 
covering  the  eight  rainy  months  in  the  table  in  the  Appendix,  estab- 
lishes the  fact  that  there  are  considerable  and  progressive  variations 
from  year  to  year  in  the  discharge ;  that  during  the  operations  of  the 
old  company  the  volume  was  excessive,  culminating  in  1886  and  1887; 
and  that  since  that  maximum  it  has  diminished,  apparently  reaching 
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a  minimum  in  1898  and  1899.  Data  for  accurate  estimates  of  discharge 
do  not  exist  prior  to  1890,  and  therefore  this  evidence  of  annual  vari- 
ation covering  several  years  is  presented  here,  in  the  form  of  a  sum- 
mary of  freshets  at  Gamboa.  That  the  same  condition  affects  lake 
Nicaragua  has  been  conclusively  shown  by  the  Isthmian  Canal  Com- 
mission ;  and  a  study  of  the  rain  record  at  Colon,  nearly  complete  since 
1862,  leads  to  the  same  conclusion. 

Year.  No.  of  freshets.     Above  17  metres,      Local  rainfall, 

hours.  inches. 

1883 21  201  70.5 

1884 25  334  87.1 

1885 Z7  437  957 

1886 43  437  97.8 

1887 39+  649+  126.9 

1888 29  596  100.3 

1890 34  308  95.2 

1891 10  1 16  74.6 

1892 24  269  95-3 

1893 12  220  107.Q 

1894 25  263  87.6 

1895 7  54 

1897 14+  151+  102.5 

1898 8                           51  783 

1899 8                           57  70.5 

1900 12                           84  74.2 

1901 13  107  90.0 

Means 21.2  255  90.9 

Discharge  of  the  Cliagres. — A  trustworthy  and  safe  valuation  of 
the  discharge  of  the  river  is  naturally  a  matter  of  first  importance  in 
studying  the  project  for  a  canal,  and  measurements  were  by  no  means 
neglected  by  the  engineers  of  the  old  company;  but  when  the  work 
came  under  the  control  of  the  liquidator,  and  later  under  the  New 
Company,  a  more  systematic  plan  was  put  into  operation.  Detailed 
instructions  were  issued  in  September,  1889,  defining  the  method  to 
be  followed,  and  it  has  continued  in  force  up  to  the  present  time. 

The  location  is  care  fully  covered  by  seven  transverse  lines  of  sound- 
ings in  parallel  planes  about  10  metres  apart,  which  are  frequently  re- 
peated to  detect  possible  changes  in  the  bed.  Surface  floats  offering 
little  resistance  to  the  air,  like  bottles  ballasted  with  water,  are  used  to 
determine  the  velocity.  They  are  started  from  a  boat  far  enough 
above  the  base,  which  is  from  60  to  80  metres  long  according  to 
locality,  to  attain  it  with  the  full  velocity  of  the  water.  The  times  of 
transit  are  noted  to  quarter  seconds  by  the  observer  with  the  watch, 
the  instants  of  passing  the  ranges  being  called  out  by  the  other  ob- 
server who  precedes  the  floats.  Six  transits  are  usually  noted,  two 
at  the  middle  of  the  stream  and  the  others  about  half-way  to  the  banks. 
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Full  reports,  including  water  level  at  the  fluviograph  and  every  detail, 
are  submitted.  The  discharge  is  estimated  by  taking  eight-tenths  of 
the  product  of  the  mean  velocity,  as  measured,  by  the  area  of 
cross  section.  Since  1889,  with  but  few  intermissions,  the  discharge 
has  been  thus  measured  at  three-day  intervals,  and- more  frequently  in 
times  of  freshets,  at  Gamboa  and  Bohio.  Daily  measurements  were 
made  at  Alhajuela  in  1895  and  1896,  and  since  April,  1899,  when  they 
were  resumed.  During  the  last  three  or  four  years  occasional  night 
observations  have  been  attempted  to  secure  additional  determinations 
of  the  velocity  in  large  freshets. 

In  considering  this  method  of  gauging,  the  problem  before  the  en- 
gineers of  the  Company  should  be  borne  in  mind.  The  vital  question 
was  to  determine  whether  the  Chagres  will  supply  all  the  needs  of  the 
canal  in  the  season  of  low  water.  Any  reasonable  doubt  here  would 
be  fatal  to  the  project  of  a  canal  with  locks,  and  no  over-estimate  of 
discharge  could  be  tolerated.  Hence  the  adoption  of  the  coefficient 
eight-tenths,  when  nine-tenths  would  probably  accord  more  nearly 
with  the  fact.  The  value  was  certainly  safe  and  conservative,  and  in 
the  plans  for  flood  regulation  due  allowance  for  its  probable  insuffi- 
ciency was  made. 

It  remains  to  consider  how,  from  these  numerous  gaug^ngs,  to  de- 
termine the  volume  carried  by  the  river  in  stated  periods,  the  monthly 
and  yearly  discharges,  for  example.  The  most  obvious  manner  is  to 
adopt  the  mean  of  all  the  daily  measurements  as  the  true  mean  for  the 
period  in  question.  The  objections  to  this  plan  for  a  river  so  variable 
as  the  Chagres  are  apparent.  Ten  days  per  month  are  too  few  for  a 
correct  average,  especially  as  freshets  by  night  escape  measurement, 
thus  unduly  reducing  the  numerical  mean.  On  the  other  hand,  the 
comparatively  few  gaugings  during  a  freshet,  when  the  discharge 
is  undergoing  almost  momentary  variation,  are  likely  to  furnish  too 
large  a  volume,  from  the  natural  tendency  to  multiply  ob- 
servations at  the  higher  levels,  thus  unduly  increasing  the  numer- 
ical mean.  Furthermore,  as  direct  gaugings  were  not  made  In  the 
great  flood  of  1879,  ^^e  greatest  of  record  and  therefore  the  true 
standard  for  estimating  the  provisions  needful  for  regulation,  it  be- 
comes necessary  to  infer  logically  the  true  discharge  at  stages  con- 
siderably above  any  actually  measured.  It  is  evident  from  these  con- 
siderations that  the  problem  can  be  solved  in  a  satisfactory  manner 
only  by  applying  to  the  hourly  stages,  known  from  the  fluviograph 
sheets,  a  rating  table  derived  from  the  very  numerous  gaugings  made 
between  lowest  and  highest  river  stages. 
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The  construction  of  a  trustworthy  rating  table  for  a  torrential  river 
like  the  Chagres  is  by  no  means  a  simple  problem.  In  all  rivers  the 
discharge  at  a  given  stage  is  always  greater  when  the  water  is  rising 
than  when  falling,  owing  to  the  greater  local  slope  affecting  the  flow. 
To  represent  the  river  truly,  the  rating  table  must  take  account  of  this 
law  by  indicating  the  mean  between  the  rising  and  falling  branches  of 
the  curve,  and  this  the  mean  of  so  many  measurements  will  correctly 
represent.  Such  tables  are  often  constructed  by  drawing  an  arbitrary 
line  to  reproduce  as  accurately  as  possible  the  average  of  the  platted 
observations ;  but  when  it  is  needful,  as  in  the  present  case,  to  extend 
the  curve  beyond  the  limit  of  the  observations,  the  general  law  of  its 
curvature  should  be  studied  and  represented  by  a  formula,  thus  ex- 
tending this  law  to  the  unknown  portion  and  eliminating  arbitrary 
assumptions.  As  this  unknown  portion  was  less  than  10  per  cent,  of 
the  whole  curve  at  Gamboa,  and  less  than  20  per  cent,  at  Bohio,  it  is 
safe  to  assume  that  the  predicted  maximum  discharge  can  involve  no 
serious  error.  In  framing  the  formula  either  the  method  of  least 
squares  or  the  graphical  method  may  be  employed,  but  as  the  relative 
weight  to  be  accorded  to  the  higher  observations  was  not  easily  es- 
timated, the  latter  was  preferred.  The  following  formulae  resulted 
from  the  study,  based  for  Gamboa  on  over  1,500  gaugings,  for  Bohio 
on  over  1,000  gaugings,  and  for  Alhajuela  on  over  500  gaugings.  In 
them  Q  denotes  the  discharge  in  cubic  metres  per  second,  and  C  the 
height  of  the  water  level  above  mean  sea  level,  in  metres. 
Alhajuela,Q=— 8+52(0—27.5)^— i.6(C—27.5)» 
Gamboa,  Q=—26+24(C—i3)  +  i8(C— 13)^-0.5(0— 13)» 
Bohio,  Q=47C+50+C^ 
The  accordance  between  these  formulae  and  the  observations  from 
which  they  were  derived  left  nothing  to  be  desired  for  the  general 
case,  but  to  estimate  the  hourly  discharge  during  the  rapid  oscillations 
of  the  river  some  further  refinement  was  found  to  be  necessary  both 
at  Gamboa  and  at  Bohio.  At  Alhajuela  this  was  not  required,  because 
no  measurements  in  the  great  floods  of  the  river  were  there  available, 
and  the  largest  freshets  were  well  represented  by  the  formula. 

For  a  great  river  like  the  Mississippi,  where  the  general  water  level 
changes  from  month  to  month,  and  where  consequently  the  rises  start 
from  very  different  levels  at  different  seasons,  the  problem  becomes 
complex ;  but  for  a  river  like  the  Chagjes,  which  between  freshets  al- 
ways subsides  to  a  comparatively  low  and  little  varying  level,  advan- 
tage may  be  taken  of  the  fact  by  grouping  the  freshets  for  separate 
study,  and  thus  investigating  the  influence  on  the  discharge  exerted 
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by  the  rapidly  varying  local  slopes,  then  so  different  from  the  condi- 
tion in  the  great  floods  when,  the  whole  channel  being  surcharged,  the 
slope  from  hour  to  hour  usually  remains  comparatively  constant  This 
study  was  carefully  made,  the  ample  data  permitting  the  selection  of 
gaugings  taken  only  at  periods  of  rapid  changes  of  water  level,  when 
the  object  sought,  the  mean  line  between  the  rising  and  falling 
branches,  could  be  accurately  recognized.  Very  many  such  freshets 
were  studied  both  at  Gamboa  and  Bohio ;  and  not  only  was  it  found 
that  accordant  values  resulted  at  each  separate  locality,  but  that  they 
could  be  well  represented  by  simply  increasing  in  a  nearly  equal  pro- 
portion the  coefficients  of  the  first  power  of  the  water-level  term  in 
the  respective  general  formulae.  These  special  freshet  formulae,  thus 
deduced,  are  the  following,  the  variables  having  the  same  signification 
in  these  expressions  as  in  the  formulae  given  on  page  339 
preceding. 

Gamboa,Q=— 26+4o(C— i3)  +  i8(C— 13)*— o.5(C— 13)» 
Bohio,  Q=62C+50+0 
In  fine,  the  method  adopted  to  determine  the  continuous  discharge 
of  the  Chagres  since  January,  1898,  and  for  previous  dates  when  the 
bi-hourly  fluviograph  readings  are  at  hand,  has  been  the  following: — 
When  the  river  is  at  a  stand,  or  changes  its  level  gradually,  the  above 
general  formulae  are  used,  or  rather  the  rating  tables  derived  from 
them.  When  a  freshet  occurs  and  the  stream  begins  to  rise  rapidly, 
the  special  formula  table  takes  its  place  until  the  original  level  is  ap- 
proximately regained — reference  being  made  to  any  actual  gaugings 
available,  in  case  of  uncertainty  as  to  which  formula  should  be  used, 
an  uncertainty  which  in  practice  hardly  occurs,  so  pronounced  are  the 
changes  of  level  in  the  Chagres.  If  space  permitted  the  reproduction 
of  the  very  numerous  tables  of  daily  discharge  at  the  three  most  im- 
portant localities  in  the  valley,  each  value  based  on  wholly  indepen- 
dent data,  their  uniform  conformity  to  the  known  conditions  would 
leave  no  doubt  as  to  their  accuracy.  Indeed,  on  one  occasion  a  small 
clerical  error  in  the  tabulated  bi-hourly  fluviograph  readings  at  Gam- 
boa  was  detected  from  the  resulting  discrepancies  in  discharge  as 
compared  with  that  at  Alhajuela  and  Bohio.  The  daily  average  values 
at  the  three  posts  are  thus  shown  by  internal  evidence  to  be  relatively 
correct  and  any  absolute  uncertainty,  due  to  the  use  of  the  coefficient 
eight-tenths  in  reducing  the  original  gaugings,  must  affect  them 
equally.  As  such  error,  if  any  exists,  lies  on  the  side  of  safety,  the 
figures  may  certainly  be  accepted  for  purposes  of  canal  regulation. 
Few  hydraulic  data  are  better  established. 
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As  will  appear  later,  the  continuous  discharge  for  as  long  a  period 
as  possible  is  an  important  element  in  the  problem.  The  mean  monthly 
values  are  given,  in  the  second  table  of  the  Appendix,*  for  the  thirteen 
years  which  have  elapsed  since  the  work  passed  from  the  control  of 
the  dd  company.  In  compiling  it,  preference  has  always  been  given 
to  determinations  by  fluviograph  readings  and  the  rating  tables;  but 
when,  in  the  earlier  years,  some  gaps  exist  in  these  records,  they  have 
been  supplied  by  averaging  the  actual  gaug^ngs.  It  may  be  added  that 
a  comparison  of  the  two  methods  covering  many  months  has  demon- 
strated that  the  causes  of  error  in  the  latter  largely  balance  each  other 
in  practice,  and  that  important  discrepancies  are  rare.  To  supply  some 
gaps  in  the  first  four  years  at  Bohio,  and  a  few  in  the  earlier  months 
at  Alhajuela,  use  has  been  made  of  the  well  determined  ratios  to  trans- 
fer discharges  measured  at  Gamboa — ratios  which  will  be  discussed 
below.  Finally  as  no  other  method  of  interpolation  is  available,  the 
only  missing  mean  monthly  discharges,  those  at  Gamboa  in  January, 
1890,  and  those  at  all  three  posts  in  May,  1902,  are  supplied  by  the 
mean  of  the  other  twelve  years. 

It  is  believed  that  this  table  presents  a  trustworthy  estimate  of  the 
volumes  delivered  by  the  Chagres  during  this  long  period;  but  it 
should  be  remembered  that  evidence  has  been  offered  above  tending  to 
show  that  the  river  recently  has  been  passing  through  a  period  of  min- 
imum flow,  and  that  the  annual  volume  would  probably  be  increased 
if  it  had  been  possible  to  include  all  the  years  since  work  on  the  canal 
began. 

Great  Floods  of  the  Chagres. — Only  five  great  floods  have  occurred 
since  the  canal  operations  were  inaugurated,  and  the  records  of  the 
Panama  railroad  show  that  no  damages  to  the  road  occurred  prior  to 
the  first  of  these  floods,  in  1879.  These  records  cover  half  a  century. 
The  exceptional  character  of  these  occurrences  and  the  little  proba- 
bility of  frequent  interference  with  canal  traffic  are  therefore  dem- 
onstrated. When  floods  do  occur,  however,  they  are  sufficiently  for- 
midable to  demand  well  considered  measures  of  regulation,  and  ac- 
cordingly all  the  existing  records  have  received  elaborate  study. 

It  is  to  Gamboa  that  attention  is  chiefly  attracted,  not  only  because 
the  river  first  attains  the  canal  at  that  point  but  also  because  more 
data  have  been  collected  there  than  at  any  other  single  point.  The 
bi-hourly  discharges  there  are  shown  in  Figure  2.  The  different 
floods  will  be  treated  in  turn,  beginning  with  the  last  and  following 
back  in  order  of  date. 

*  See  pafc  368,  this  issue. 
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Flood  of  1893. — This  flood  was  carefully  measured,  and  although 
it  was  the  least  formidable  of  any  it  merits  special  attention.  After 
moderate  showers  on  the  14,  15,  and  16  of  December,  a  heavy  rain- 
fall began  on  the  evening  of  the  17  and  continued  until  the  24.  Dur- 
ing these  seven  days  13.9  inches  of  rain  fell  at  Gamboa,  and  13.2  inches 
at  Panama.  The  daily  record  at  Colon  was  1.02,  3.35,  4.64,  4.36,  3.47, 
2.44,  and  1.06  inches,  making  a  total  of  20.34  inches.  The  wind, 
shifting  from  south  to  west  and  northwest,  blew  in  squalls  and  heavy 
gusts  forcing  the  storm  clouds  over  the  entire  Isthmus.  The  inunda- 
tion caused  but  little  damage.  The  current  attained  a  velocity  of  from 
8  to  10  feet  per  second,  and  brought  down  a  few  drift  logs,  and  de- 
posited some  fine  sand  a  short  distance  above  Buena  Vista. 

The  curve  marked  1893  on  Figure  2  exhibits  the  bi-hourly  water 
levels  and  discharges  by  rating  table  at  Gamboa  during  this  flood.  Fif- 
teen actual  measurements  were  made,  and  the  following .  figures 
are  added  to  illustrate  how  accurately  the  estimate  by  rating  table 
and  fluviograph  represents  the  river.  The  discrepancy  is  only  about 
3  per  cent.,  and  that  on  the  safe  side. 


Date 

Hour. 

Height  Dischan 

re  in  feet  seconds. 

Remarks. 

1893 

above 

Meas-  Tabular. 

Differ- 

sea, 

ured. 

ence. 

metres. 

Dec.  19 

.     8:15  a.m. 

17.32 

12.714 

13.173 

—459 

do 

.     9  :oo  a.  m. 

17.52 

I3»420 

14.223 

-813 

do 

.   10  .-30  a.  m. 

17.94 

14.833 

16,669 

-1.836 

do 

.     4 :40  p.  m. 

18.94 

23,380 

22,850 

+530 

Dec2o. ... 

.     8 :45  a.  m. 

17.79 

15,857 

15.751 

+106 

Dec.  21.... 

.     9:50  a.m. 

21.52 

35.757 

35,939 

—182 

do 

.     4:30  p.m. 

20.52 

28.465 

33.904 

—5.439 

River  falling  rapidly. 

Dec.  22. . . . 

.   11:00  a.m. 

17.86 

16.387 

16,175 

4-212 

do 

.     3:20  p.m. 

17.63 

14.409 

14,868 

—459 

Dec.  23... 

.     7  •.35  a.m. 

17.05 

11,619 

11,760 

—141 

do 

.     3.50  p-  m. 

17.22 

12,679 

12,643 

+36 

Dec.  24. . . . 

.   10 :40  a.  m. 

16.67 

9.853 

9.853 

000 

do 

3.10  p.m. 

16.31 

7,805 

8,193 

-388 

Dec.  25.... 

.     8: 10  a.m. 

15.89 

7.452 

6.392 

+1.060 

do 

..     2:45  p.m. 

15.81 

7.063 

6,075 

-+^)88 

Means  . 

15.446 

15.899 

—453 

It  is  shown  by  Figure  2  that  the  flood  presented  itself  in  three 
waves,  of  which  the  first  and  last  were  ordinary  freshets,  but  that  the 
intermediate  rise  attained  at  Gamboa  at  9  a.  m.  on  December  21  a 
level  of  25.33  feet  above  low  water,  with  a  maximum  volume  of  43,086 
cubic  feet  per  second.  The  largest  discharge  in  48  hours  occurred 
between  10  p.  ra.  of  December  20  and  10  p.  m.  of  December  22^  being 
27,971  cubic  feet  per  second,  or  65  per  cent,  of  the  maximum.  This 
percentage  has  an  important  bearing  upon  the  problem  of  regulation, 
as  wtH  appear  later. 
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The  river  in  floods  receives  important  contributions  from  the  trib- 
utaries intermediate  between  Gamboa  and  Bohio,  20  miles  below. 
Moreover  the  low  lands  of  Tavemilla,  between  Bohio  and  San  Pablo, 
are  always  inundated  at  such  times,  and  this  exerts  an  important  regu- 
lating effect  on  the  wave  which  reaches  Bohio,  reducing  its  height  and 
prolonging  its  flow.  These  modifying  influences  in  the  flood  of  1893 
nearly  masked  the  three  waves  and  united  them  in  one.  The  highest 
level  attained  at  Bohio  was  reached  at  midnight  on  December  21,  being 
28.54  feet  above  bw  water  with  a  maximum  discharge  of  51,100  cubic 
feet  per  second.  The  largest  volume  in  48  hours  passed  at  the  same 
time  as  at  Gamboa,  and  was  43,590  cubic  feet  per  second,  or  85  per 
cent,  of  the  maximum.  To  avoid  confusion,  the  curves  at  Bohio  are 
not  shown  on  Figure  2. 

Flood  of  1890. — ^This  flood  was  of  a  quite  diflferent  type  from  that 
of  1893.  The  river  at  Gamboa  rose  with  unexampled  rapidity  about 
25  feet  *in  17  hours,  and  immediately  subsided  about  21  feet  in  23 
hours.  These  figures  at  Bohio  were  19  feet  in  31  hours  and  11  feet  in 
14  hours.  This  is  the  most  sudden  and  violent  oscillation  of  the 
Chagres  of  which  there  are  records,  and  it  places  in  a  strong  light  the 
exaggerations  which  have  been  current.  The  Senate  Committee  on 
Interoceanic  Canals  was  informed  under  oath  in  February,  1902,  that 
a  rilse  "as  high  as  52  feet  in  2  hours"  was  reported. 

This  flood  was  naturally  more  destructive  than  that  of  1893.  I^ 
the  morning  of  December  i  the  river  began  to  rise  rapidly,  carrying 
huge  drift  logs  and  waifs  of  every  description.  At  9  p.  m.  it  reached 
the  flooring  and  swept  away  part  of  the  bridge  near  Gorgona,  wrecked 
a  dredge,  and  did  other  damage.  Railroad  communication  had  al- 
ready been  interrupted  between  Matachin  and  Gorgona  by  5  feet  of 
water  on  the  rails;  it  soon  stood  about  1.5  feet  deep  on  the  line  be- 
tween Bohio  and  Barbacoas  and  between  Lion  Hill  and  Gatun ;  and  by 
2  a.  m.  of  December  2  it  had  invaded  the  line  between  Frijoles  and 
Tavernilla.  Traffic  wa*s  restored  on  December  3  by  the  rapid  fall 
of  the  river. 

The  highest  level  was  reached  at  Gamboa  at  8  p.  m.  on  December  i, 
being  31.82  feet  above  low  water;  at  Bohio  it  was  reached  at  i  p.  m. 
of  December  2  and  remained  unchanged  for  three  hours,  being  32.15 
above  low  water.  The  corresponding  discharges  were  65,371  and 
71,660  cubic  feet  per  second.  The  largest  average  discharge  in  48 
hours  at  Gamboa  occurred  between  2  a.  m.  of  December  i  and  2  a.  m. 
of  December  3,  and  was  34,752  cubic  feet  per  second,  or  54  per  cent, 
of  the  maximum ;  at  Bohio  it  occurred  between  noon  of  December  i 
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and  noon  of  December  3,  and  was  51,068  cubic  feet  per  second,  or  71 
per  cent,  of  the  maximum.    Bi-hourly  details  are  shown  on  Figure  2. 

Only  one  actual  gauging  was  made  at  Gamboa  during  this  flood, 
at  about  4  p.  m.  on  December  2,  indicating  a  discharge  of  14,303  cubic 
feet  per  second,  the  river  being  13  feet  above  low  water.  By  fluvio- 
graph  and  rating  table  the  volume  was  19,636  cubic  feet,  the  difference 
being  explained  by  the  fact  that  the  river  was  falling  rapidly.  At 
Bohio  two  gaugings  were  made,  at  7  a.  m.  and  at  i  p.  m.,  December 
2,  the  river  being  30.8  feet  and  32.15  feet  above  low  water.  The  cor- 
responding discharges  were  64,877  and  75,048  cubic  feet  per  second 
The  volumes  by  the  fluviograph  and  rating  table  were  65,512  and 
71,657  cubic  feet. 

Flood  of  1888. — This  flood,  although  it  attained  a  less  height  by 
about  6  inches  than  that  of  1890,  was  more  formidable  by  reason  of  its 
long  duration.  The  rise  at  Gamboa  began  on  December  11  from  a 
level  only  about  2  feet  above  low  water,  mounted  rapidly  about  22 
feet,  subsided  slightly  only  to  resume  its  upward  movement,  attained 
its  highest  point  31.37  feet  above  low  water  at  9  p.  m.  on  December  13, 
subsided  gradually  for  about  48  hours,  and  then  after  developing  into 
a  large  freshet  finally  fell  on  December  17  below  the  10- foot  stage, 
which  marks  the  lower  limit  of  ordinary  rises.  It  had  remained  above 
this  stage  for  128  hours.  There  were  other  freshets  of  moderate  height 
but  of  unusual  duration  in  this  month,  giving  a  record  of  424  hours 
above  the  lo-foot  stage,  or  more  than  double  that  of  any  other  month 
in  the  20  years  of  which  we  have  records.  December,  1888,  would 
doubtless  have  tested  any  system  of  river  regulation  more  severely 
than  any  other  in  the  last  half -century  except  November,  1879.  Un- 
fortunately no  fluviograph  record  is  available  at  Bohio.  The  extreme 
height  there  was  about  34.68  feet  above  low  water,  indicating  a  dis- 
charge of  79,000  cubic  feet  per  second. 

At  Gamboa  the  maximum  discharge  was  58,132  cubic  feet  per 
second ;  the  largest  in  48  hours,  occurring  between  noon  of  the  12  and 
noon  of  the  14,  was  48,278  cubic  feet,  or  83  per  cent,  of  the  maximum, 
the  largest  percentage  noted.  Bi-hourly  details  of  the  flood  will  be 
found  on  Figure  2,  including  those  of  the  freshet  which  followed  so 
closely  on  December  15-16  as  to  be  not  without  importance  in  connec- 
tion with  the  problem  of  regulation. 

It  may  be  remarked  here  that  the  distinction  between  the  so-called 
freshets  of  the  Chagres  and  its  great  floods  is  based  not  only  on  the 
extreme  height  attained  but  also  on  the  duration.  The  floods  result 
from  heavy  rainfalls  in  the  basin,  lasting  for  several  days,  while 
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freshets  follow  much  shorter  downpours.  In  the  latter,  the  high  stage 
of  the  river  seldom  continues  for  more  than  24  hours,  and  the  average 
discharge  in  that  period  has  been  adopted  as  the  standard  for  com- 
paring them.  This  freshet  of  December  15-16  was  one  of  the  largest 
of  them,  giving  the  average  discharge  at  Gamboa  of  28,289  cubic  feet 
per  second  for  24  hours.  That  of  May  16-17,  1897,  gave  30,549  cubic 
feet ;  that  of  November  27-28,  1901,  gave  25,357  cubic  feet.  They  are 
liable  to  occur  in  any  month  except  February  and  March.  Two  of  them 
occurred  even  in  Januar>%  in  1902,  giving  discharges  for  24  hours 
of  22,532  and  16,811  cubic  feet  per  second.  Such  volimies,  as  will 
appear  further  on,  are  considered  too  large  to  be  permitted  to  enter 
a  route  traversed  by  ocean  steamers. 

The  inundation  caused  by  the  flood  of  1888  was  extensive.  Com- 
munication by  rail  was  interrupted  for  24  hours  or  more  between 
Matachin  and  Gorgona,  between  Frijoles  and  Tavemilla,  between 
Bohio  and  Barbacoas,  and  between  Lion  Hill  and  Gatun.  A  dredge 
was  swept  away  and  one  of  the  crew  was  drowned.  Injuries  were 
done  to  the  canal  between  kilometre  points  16  and  22,  and  other  dam- 
ages were  reported. 

Flood  of  1885. — This  flood  also  presented  peculiar  features.  The 
rise  at  Gamboa  began  on  November  25  from  a  level  about  6.5  feet  above 
low  water,  mounted  steadily  for  36  hours  to  the  maximum  height, 
31.50  feet  above  low  water,  then  "after  a  few  mcwnents"  subsided 
rapidly  nearly  to  the  lo-foot  level,  there  oscillated  for  5  days,  and 
finally  on  December  3-5  developed  into  a  second  flood  smaller  than  the 
first  but  quite  comparable  at  Gamboa  with  that  of  1893.  This  was  the 
first  flood  to  occur  after  work  had  begun  on  the  canal,  and  some  at- 
tempts at  measuring  the  discharge  were  made,  but  a  diligent  search 
among  the  old  documents  has  failed 'to  discover  details  as  to  methods 
of  gauging  or  of  reduction.  An  approximate  rating  table  was  made, 
which  at  some  levels  compares  well  with  later  studies.  The  fluvio- 
g^aph  register  has  enabled  the  flood  at  Gamboa  to  be  analyzed  with 
precision,  but  unfortunately  no  records  at  Bohio  are  available. 

The  highest  point  was  reached  at  Gamboa  at  8  p.  m.  on  November 
26,  with  a  discharge  of  64,488  cubic  feet  per  second.  The  greatest 
average  for  48  hours,  between  8  p.  m.  of  November  25  and  '8  p.  m.  of 
November  27,  was  43,404  cubic  feet,  giving  a  ratio  of  67  per  cent,  of 
the  maximum.  The  second  flood  reached  its  highest  level,  24.11  feet 
above  low  water,  at  from  4  to  6  p.  m.  on  December  3,  with  a  discharge 
of  44,923  cubic  feet  per  second.  The  greatest  average  for  48  hours, 
between  5  a.  m.  of  December  3  and  5  a.  m.  of  December  5,  was  32,421 
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cabac  feel  j>er  second,  gi^"i^ig  a  raiio  of  72  per  cciit,  Tlu"  s:rcaicsi 
beigrht*  atTAmed  at  r.oh>o  in  these  two  ri>c>  were  approxiir.Aioix  33  71) 
feel  and  2tt^i  itrci  above  low  waier,  indicating:  dischari^cs  of  74XX) 
ai>d  A7^t<*  cubic  feet  per  second. 

Floc»d  of  1879. — Abijndant  evidence  exists  to  establisli  ilial  this 
flocid  considerably  exceeded  any  one  oi  later  date,  and  hence  that  any 
safe  j>iaii  c»f  repilation  must  take  it  inti>  account.  It  ixvurrcii  in 
Xoveml»er,  when  a  violent  rain  sionn  with  stronij  northerly  witids  pro- 
\-ailed  for  six  days  over  the  entire  Isihnnis.  The  only  rain  rivord  was 
kept  at  Panama,  where  12.6  inches  toll:  but  this  fact  warrants  no  con- 
clusion as  to  what  ix:]]  in  the  valley  of  the  Chai^res,  where  privipiiation 
is  always  much  larj^er  and  is  often  double  the  amount  at  Panama.  The 
river  data  are  also  meap-e.  An  investigation  oi  water  levels  was  con- 
fided, shortly  after  the  occurrence  of  the  \\i\\\  of  1888.  to  M.  Sosa,  a 
Colc»mbian  enpneer  oi  hiii^h  repute  who  had  Ikcu  educated  in  the 
United  States,  and  who  subsequently  became  a  member  of  the  Comih^ 
Technique,  He  assured  me  personally  that  the  evidence  colkvted  left 
no  doubt  that  the  volume  carried  in  1879  nuist  have  been  nuich  larijer 
than  in  any  later  flood.  The  following  fij^ires  exhibit  his  detennina- 
tions  of  relative  level  in  what  are  unquestionably  the  two  greatest 
known  flrods  of  the  river.  They  give  the  height  in  feet  above  mean 
tide  of  the  highest  water  levels. 

Flood  of  187a     Flood  of  1888.       nitTcroncc. 

At  Buena  Vista 43-9<^  39^  A<^ 

At    Bohio 39  37  34^8  4(^) 

Difference    4  59  5  *^  o.(x) 

Another  examination  made  shortly  after  the  tlmnl  of  1888  near  San 
Pablo,  where  the  railroad  bridge  at  Barbaci^is  afforded  a  trustworthy 
point  of  reference,  went  to  prove  that  there  too  the  flocxl  of  1879 
reached  a  point  "higher  than  in  1888  but  not  very  uuich  higher." 

It  has  been  suggested,  in  the  desire  to  reduce  the  cost  of  the  regu- 
lating works,  that  the  extensive  excavations  made  by  the  old  canal 
company  between  1879  ^"^^  '^^  "^^X  ^^^^'^  lowered  the  water  level 
in  the  latter  flood,  and  thus  have  suggested  an  exaggerated  idea  as  to 
the  relative  volume  carried  in  the  former.  The  facts  do  not  warrant  this 
claim.  The  excavations  near  and  above  Bohio  did  not  sensibly  in- 
crease the  direct  channel  way  in  that  region,  being  oblique  to  and  at  a 
considerable  distance  from  the  direct  route  of  flow.  Near  the  site  of 
the  dam  the  natural  channel  of  the  river  is  contracted  and  sweeps  round 
a  sharp  bend  of  more  than  90  degrees,  creating  an  obstruction  that  in 
floods  must  oppose  much  resistance  and  be  the  dominating  ob.stacle  to 
the  flow.    This  obstacle  was  the  same  in  both  floods.     Relow  Bohio 
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considerable  excavations  had  been  made,  and  if  they  had  tended  to 
lower  the  water  level  their  effect  should  have  been  much  more  apparent 
at  Bohio,  below  the  gorge,  than  at  Buena  Vista  a  mile  and  a  half 
above.  But  the  records  just  quoted  indicate  that  the  fall  in  water 
surface  between  Buena  Vista  and  Bohio  in  the  two  floods  was  so 
nearly  identical  as  to  render  the  large  difference  in  absolute  level 
between  them  inexplicable  upon  any  other  supposition  than  that  of  a 
much  larger  volume  passing  in  1879  ^^^"  ^^  1888.  Moreover,  as  a 
matter  of  fact,  in  both  floods  the  whole  region  below  Bohio  was  deeply 
inundated,  and  in  so  enormous  a  waterway  an  increase  of  2,500  square 
feet,  largely  estimated,  could  not  have  materially  lowered  the  general 
level.  On  the  contrary,  the  cuttings  across  the  natural  bends  in  the 
lower  river  may  have  caused  in  1888  whirls  and  cross  currents  tending 
even  to  raise  it.  It  is  clear  that  the  only  conservative  estimate  to  be 
formed  of  the  maximum  momentary  discharge  at  Bohio  in  the  flood  of 
1879,  is  that  to  be  derived  from  the  recorded  water  level  39.37  feet 
above  zero;  and  this  by  the  rating  table  is  shown  to  be  112,730  cubic 
feet  per  second. 

Unfortunately  no  water  levels  in  this  flood  were  secured  at  Gam- 
boa,  but  the  fact  that  the  oscillations  in  this  lower  part  of  the  basin  are 
quite  similar  justifies  the  following  computation,  based  on  the  com- 
parative levels  attained  in  the  other  four  floods.  The  table  gives  the 
extreme  heights  above  mean  sea  level  in  metres,  and  the  figures  below 
indicate  the  calculations  to  deduce  the  probable  height  at  Gamboa. 
The  probable  levels  at  Bohio  in  the  flood  of  1885  are  deduced  in  a  simi- 
lar manner. 

Locality  1879  Nov.,  1885  Dec.  1885  1888  1890  1893 

Gamboa  25.17?         23.60           21.35  23.56  23.70  21.72 

Buena   Vista 13.40            12.18            

Bohio  12.00            10.30?           8.05  ?  10.57  9.80  8.70 

23.56  +  (12.00  —  10.57)  =  24.99 
23.56  +  (13.40  —  12.18)  =  24.78 
23.70  +  (12.00  —  9.80)  =  25.90 
21.72-1-  (12.00 —  8.70)  =25.02 
Resulting  height 25.17:120. 17  metres. 

In  other  words,  the  extreme  height  of  the  flood  of  1879  ^^  Gamboa 
was  36.65  feet  above  low  water,  with  a  probable  error  of  about  6 
inches.  This  would  indicate  a  maximum  momentary  discharge  of 
78,614  cubic  feet  per  second. 

Regulation  of  the  Floods. — No  one  will  claim  that  such  floods  as 
those  just  described  can  be  allowed  to  enter  a  ship  canal.  Since  the 
idea  of  a  sea-level  construction  has  been  dropped  by  common  consent, 
it  would  be  useless  to  discuss  the  practicability  of  diverting  such  vol- 
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umes  into  separate  channels.  The  problem  then  resolves  itself  into 
determining  what  part  of  them  should  be  held  back  temporarily,  and 
where  the  reservoir  lake  or  lakes  should  be  located,  when  resort  is  had 
to  the  familiar  method  of  slack-water  navigation.  The  following  stmi- 
mary  of  results  already  reached  will  be  found  convenient  for  refer- 
ence. It  will  be  remembered  that  low  water  at  Bohio  is  taken  as  o 
metres,  and  at  Gamboa  as  14.0  metres  above  mean  sea  level. 


Flood 

At  Gamboa. 

At  Bohio. 

Max.  height 

EWscharge  in  ft. 

sec. 

Max.  height 

Discharge  in  ft.  sec 

ft.  above 

Maxi- 

In 48  hrs. 

Per 

ft.  above 

Maxi- 

In 48  hrs, 

.  Per 

1.  w. 

mum. 

cent. 

1.  w. 

mum. 

cent 

1893 

2533 

43.086 

27.971 

65 

28.54 

51,100 

43,590 

8S 

1890 

. . . . 

3182 

65.371 

34.752 

54 

32.15 

71,660 

51,068 

71 

1888 

3137 

58,132 

48,278 

83 

34.68 

79,000 

? 

Nov.. 

'1885 

.^1.50 

64,488 

43.404 

67 

33.79 

74.800 

? 

Dec, 

1885 

24.11 

44.923 

32,421 

72 

26.41 

47.466 

? 

1879 

36.65 

78,614 

7 

? 

39.37 

112,730 

7 

The  facts  known  relative  to  the  great  floods  warrant  the  belief  that 
at  Gamboa  the  period  of  danger  may  safely  be  estimated  at  48  hours, 
and  that  the  percentage  of  the  maximum  volume  which  passed  in 
that  period  in  1879  may  safely  be  taken  at  that  measured  in  the  similar 
flood  of  1888,  which  was  83  per  cent.  These  figures  give  for  the  total 
volume  to  be  dealt  with  at  Gamboa,  in  the  greatest  of  known  floods,  a 
discharge  of  65,250  cubic  feet  per  second  for  48  hours,  or  a  total  vol- 
ume of  206,000  acre  feet. 

At  Bohio  the  problem  is  more  complex,  by  reason  of  considerable 
contributions  from  the  intermediate  tributaries,  and  of  the  reserved 
volumes  held  back  by  the  flooded  areas,  which  have  always  tended  to 
reduce  the  maximum  discharge  and  to  prolong  the  duration  of  danger- 
ous flow.  Moreover  fewer  measured  percentages  are  available  there 
than  at  Gamboa,  and  those  that  are  known  rule  higher,  as  is  naturaL 
Furthermore,  the  lowest  practicable  location  for  a  dam  is  found  at 
Bohio,  and  this  introduces  the  question  of  what  volume  may  safely 
be  allowed  to  pass  to  the  region  below  in  these  great  floods.  For  these 
reasons  a  different  mode  of  estimating  the  duration  of  danger  at  this 
point  seems  to  be  desirable. 

Observations  of  present  conditions  and  of  the  capacity  of  the  chan- 
nels to  be  provided  below  Bohio,  satisfied  the  Comite  Technique  thai 
about  42,000  cubic  feet  per  second  could  be  allowed  to  leave  the  arti- 
ficial lake  and  pass  thence  independently  to  the  sea,  without  causing 
serious  overflow  or  otherwise  interfering  with  the  service  of  the  canal. 
What  especially  calls  for  study,  therefore,  is  the  duration  of  the  period 
in  which  the  river  at  Bohio  delivered  a  volume  greater  than  this  in 
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each  of  the  unknown  floods,  by  noting  what  occurred  in  the  two  for 
which  data  have  been  preserved.  This  estimate  may  be  made  upon 
various  suppositions,  but  the  most  logical  and  conservative  appears  to 
be  that  the  duration  in  question  was  proportional  to  the  relative  max- 
imum heights  reached  in  the  floods  to  be  compared.  This  simply  as- 
sumes that  the  hourly  curve  of  rise  and  fall  near  the  dangerous  period 
in  the  unknown  flood  was  essentially  parallel  to  that  observed  in  the 
known  flood. 

Applying  this  method  to  the  floods  of  1893  and  1890,  it  will  be 
found  from  the  tables  of  hourly  flow  that  in  'the  former  the  dis- 
charge equalled  or  exceeded  42,000  cubic  feet  per  second  between  the 
hours  of  10  a.  m.  on  December  21  and  i  p.  m.  on  December  22,  a  period 
of  27  hours ;  and  in  the  latter  between  the  hours  of  7  p.  m.  on  Decem- 
ber I  and  3  a.  m.  on  December  3,  a  period  of  32  hours, — the  intermedi- 
ate average  discharges  being  47,400  and  60,300  cubic  feet  per  second. 
The  extreme  heights  attained  above  low  water  and  the  correspond- 
ing maximum  discharges  are  given  in  the  last  table.  It  remains  to 
make  use  of  these  data  for  estimating  the  volumes  which  passed  below 
Bohio  in  the  four  unknown  floods  by  comparing  each  of  them  in  turn 
with  the  two  known  floods  as  a  standard. 

STANDARD,  THE  FLOOD  OF  1893   (47.4OO  FT.   SEC.  FOR  27  HOURS). 

347 

79,000  =   73,320  ft.  sec.  for X27  =  32.9  hours 

28.5 

33.8 

74,800  :=   69,420  ft.  sec.  for X  27  =  32.0  hours 

28.5 

26.4 

X    47466  =    44.100  ft.  sec.  for X  27  =  25.0  hours 

28.5 

39.4 


Flood  of  18 


X 


Flood  Nov.,  1885 


Flood  Dec,   1885 


Flood  of  1879... 


X 


47,400 

51,100 
47,400 

51,100 
47,400 

51,100 

47,400 

X  112,730  ==  104,600  ft.  sec.  for X  27  =  37.3  hours 

51,100  28.5 


.STANDARD,  THE  FLOOD  OF  189O  (6o,300  FT.  SEC.  FOR  32  HOURS). 


Flood  of  1888. 


Flood  Nov.,  1885 


Flood  Dec,   1885 


Flood  of  1879- 


60,300 

71,660 
60^00 

71,660 
60,300 

71,660 
60,300 


347 

X    79,000  =   66,460  ft.  sec.  for X  32z=  34.6  hours 

32.1 

33.8 

74,800  =   62,900  ft.  sec.  for X:i2  =  33.7  hours 

32.1 

26.4 

47,466  =   39,940  ft.  sec.  for X  32  =  26.3  hours 

32.1 

39.4 


X  1 12,730  =  94,800  ft.  sec.  for X  32  =  393 ^onn 

71,660  32.1 


A 
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In  order  to  compare  these  results  it  is  only  needful  to  reduce  them 
to  a  common  unit,  for  example,  the  number  of  acre  feet  of  water 
which  should  be  impounded  in  the  reservoir  or  reservoirs  above  Bohio 
in  order  to  protect  the  canal  and  region  below  against  inimdation. 
This  is  done  by  deducting  42,000  from  each  of  the  above  discharges, 
multiplying  the  remainders  by  the  corresponding  hours  reduced  to 
seconds,  and  dividing  the  product  by  43,560  (the  number  of  square  feet 
in  an  acre).  Performing  these  operations  the  following  values  for  the 
needful  capacity  will  be  found : 

Flood  of  1893  (actually  measured) 12,100  acre- feet 

Flood  of  1890  ( actually  measured) 48400  acre- feet 

Flood  of  1888  (compared  with  1893 ) 85,100  acre-feet 

Flood  of  1888  (compared  with  1890 ) 69,900  acre-feet 

Flood  Nov.,  1885  (compared  with  1893 ) 72,600  acre- feet 

Flood  Nov..  1885  (compared  with  1890 ) 58,200  acre-feet 

Flood  Dec.  1885  (compared  with  1893 ) 4,3^0  acre-feet 

F'lood  Dec.  1885  (compared  with  1890) Nothing 

Fl('(?d  of  1879  (cf»mpared  with  1893 ) 193,200  acre-feet 

Hi-od  of  1879  (c»mpared  with  1890) 171400  acre-feet 

Thei>e  figures  confirm  what  all  the  known  facts  and  records  tend 
to  establish;  to  wit,  that  the  flood  of  1879  ^^  much  exceeded  any 
other  that  it  is  a  safe,  and  the  only  safe,  standard  upon  which  to  base 
plans  for  regulation.  In  adopting  definite  figures,  the  indications 
based  on  the  flood  of  1893  should  have  preference,  for  although  that 
of  1890  much  exceeded  it  in  violence,  the  exceptional  suddenness  of  its 
rise  and  fall  and  its  comparative  short  duration  would  make  it  an 
unsafe  dependence.  The  flood  of  December  1885  has  never  hereto- 
fore been  submitted  to  analysis,  and  the  above  figures  demonstrate 
that  at  Bohio  it  had  no  importance :  the  volume,  as  will  appear  fur- 
ther on.  proceeded  chiefly  from  the  upper  Chagres.  receiving  but  small 
contributions  from  the  tributaries  below  Cjamboa.  but  at  that  point  it 
was  sufficiently  formidable  to  be  worthy  of  consideration. 

The  precise  reservoir  capacity  to  be  provided  above  Bohio  is  too 
important  an  element  to  be  lightly  treated,  or  to  admit  of  an  under- 
estimate without  incurring  risks  of  serious  calamities.  It  was  the 
unanimous  opinion  of  the  Comitc  Technique  that  the  flocKi  of  1879, 
supplemented  as  to  duration  by  the  data  secured  in  1893.  should  form 
the  basis  of  the  pmjet.  Furthermore,  bearing  in  mind  that  the  use 
of  the  ratio  eight-tenths  in  reducing  the  gaugings  (adopted  to  avoid 
any  possible  over-estimate  of  low-water  supply)  entails  a  safety  coeffi- 
cient for  flood  volumes,  it  was  agreed  unanimously  to  adopt  250.000,- 
000  cubic  metres  (about  203,000  acre  feet )  as  the  total  reser\-oir  capa- 
city demanded  above  Bohio.     Such  a  resen-e  will  protect  the  entire 
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valley  occupied  jointly  by  the  river  and  canal  against  overflow,  pro- 
vided a  safe  system  of  regulating  the  volume  allowed  to  escape  from 
lake  Bohio  is  furnished.  The  latter  can  easily  be  eflfected  by  adopting 
the  Stoney  overflow  weir  (or  some  similar  device)  which  has  given 
perfect  satisfaction  on  the  Manchester  Ship  Canal,  and  which  being 
operated  at  the  lake  itself  will  be  controlled  from  what  can  be  seen  on 
the  spot.  Excellent  outlets  are  available,  well  separated  from  the 
dams  and  locks  and  leaving  nothing  to  be  desired.  The  problem  in 
Nicaragua  would  have  been  far  more  complex,  as  the  overflow  would 
have  been  at  the  dam  itself,  and  the  proper  rate  would  have  been 
wholly  dependent  on  the  conditions  existing  at  the  lake  situated  fifty 
miles  away. 

It  remains  to  consider  whether  a  single  lake  or  two  of  them  would 
furnish  the  best  solution  of  the  Panama  problem.  A  dam  at  Bohio 
creating  a  lake  extending  at  least  to  the  point  where  the  canal  leaves 
the  river  near  Gamboa  is  manifestly  demanded.  Should  this  lake  receive 
dimensions  sufficient  to  retain  the  entire  volume,  including  that  re- 
quired for  evaporation,  infiltration,  the  generation  of  power,  and  the 
supply  for  canal  lockages  in  the  dry  season?  The  objections  to  such 
a  plan  were  found  to  be  numerous  and  weighty. 

'the  canal  from  the  Atlantic  coast  to  Bohio  is  projected  at  sea-level. 
A  good  location  for  two  locks  in  flight  is  found  near  the  best  location 
for  the  dam  at  Bohio.  It  was  considered  desirable  to  limit  the  lifts  to 
about  9  metres  each,  or  say  30  feet.  This  would  indicate,  as  the  high- 
est flood  level  of  the  lake,  a  height  above  mean  tide  of  about  20  metres 
(66  feet).  Elaborate  surveys  of  the  region  above,  to  be  flooded, 
showed  that  its  surface  would  then  cover  about  5,500  hectares  (13,592 
acres)  aflfording  a  capacity  to  store  only  about  150,000,000  cubic 
metres  ( 121,600  acre  feet) .  If  then  this  lake  were  to  be  the  only  one  in 
which  to  store  the  entire  reserves,  as  well  for  canal  operation  and  wast- 
age as  for  flood  regulation,  its  surface  must  be  very  considerably 
raised  above  the  desired  level,  entailing  locks  with  excessive  lifts,  as 
the  site  is  not  well  adapted  for  three  in  flight.  But  this  would  not  be 
the  most  objectionable  feature  in  so  considerably  raising  the  desired 
lake  level.  At  the  site  of  the  dam  the  river  traverses  a  rocky  gorge 
where  a  tertiary  deposit  of  gravel  and  sand  underlies  at  a  considerable 
depth  the  present  bed,  but  is  itself  overlaid  by  a  thick  stratum  of 
sandy  and  compact  clay  furnishing  a  foundation  well  suited  to  an 
earthen  dam  to  be  subjected  to  a  head  not  exceeding  about  70  feet. 
To  increase  the  pressure  considerably  might  possibly  cause  infiltration 
through  the  underlying  materials  that  would  permit  the  escape  of  an 
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undue  portion  of  the  canal  reserves,  and  thus  lead  to  waste  and  de- 
pletion of  the  volumes  stored  to  meet  the  needs  of  the  low-water 
season. 

But  these  manifest  difficulties  at  and  below  Bohio  were  by  no 
means  the  only  reasons  for  adopting  a  plan  with  two  reservoir  lakes. 
A  single  lake  would  allow  the  Chagres  to  strike  the  canal  with  its  full 
force  near  Gamboa,  not  only  in  the  occasional  great  floods  but  also  in 
the  freshets  frequently  occurring  throughout  eight  months  of  the  year. 
They  often  attain  a  momentary  discharge  of  25,000  to  35,000  cubic 
feet  per  second  and  bring  down  a  moderate  amount  of  sand  and  gravel, 
the  latter  of  which  has  occasionally  supplied  ballast  for  the  railroad. 
The  entrance  to  the  lake  for  4  or  5  miles  above  Tavcmilla  is  contracted 
and  objectionable  currents  with  frequent  dredging  at  this  locality 
would  interfere  more  or  less  with  the  use  of  the  canal  by  shipping.  In 
a  word,  the  Chag^res  should  be  regulated  at  its  entrance  into  the  tran- 
sit route  as  well  as  in  its  lower  course. 

Nature  has  favored  the  plan  with  two  lakes.  An  excellent  dam  site 
exists  at  Alhajuela,  about  9  or  10  miles  above  in  direct  line,  where  the 
surveys  have  demonstrated  that  ample  reserves  may  be  stored  for  all 
the  needs  of  the  canal  in  the  dry  season,  and  for  a  flood  reserve  of  150,- 
000,000  cubic  metres  ( 121,600  acre  feet)  to  be  held  back  and  delivered 
gradually,  as  desired,  after  the  flood  has  ceased.  With  such  an  upper 
lake  there  will  be,  of  course,  no  difficulty  in  regulating  the  volume  to 
be  admitted  to  lake  Bohio  in  ordinary  freshets,  even  to  the  extent  of 
giving  a  practically  uniform  flow  to  the  stream.  For  these  several 
reasons  the  Comitc  Technique  was  unanimously  of  opinion  that  the 
double-lake  plan  should  have  the  preference. 

It  remains  to  consider  how  the  250,000,000  cubic  metres  constituting 
the  total  flood  reserv^e  should  be  divided  between  the  two  lakes.  Oc- 
curring so  rarely  as  do  the  great  floods,  it  would  appear  that  a  volume 
of  1,000  cubic  metres  per  second  (35,000  cubic  feet)  may  be  permitted 
at  such  times  to  enter  lake  Bohio,  griving  in  the  contracted  portion  near 
Gamboa  a  velocity  of  about  1.6  miles  per  hour.  Adopting  this  figure, 
the  reserve  to  be  held  back  at  Alhajuela  may  be  computed  upon  the 
same  principles  that  have  been  applied  above  at  Bohio.  The  conclu- 
sions will  be  even  more  definite,  since  all  the  floods  except  that  of  1879 
were  actually  measured  at  Gamboa.  The  following  is  the  computation 
to  make  known  the  reservoir  capacity  that  would  have  been  required  at 
Alhajuela  to  restrict  the  maximum  volume  allowed  to  enter  lake 
Bohio  in  each  of  the  great  floods  to  the  quantity  of  35,000  cubic  feet 
per  second. 
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STANDARD,  THE  FLOOD  OF  1893  (39,378  FT.  SEC.  FOR  16  HOURS). 
39,378  36.6s 

Flood  of  1879 X  78,614  =  71,850  ft.  sec  for X  i6  =  23.16  hours 

43,086  25.33 

STANDARD,  THE  FLOOD  OF  189O  (50,291  FT.  SEC.  FOR  23  HOURS). 
50,291  36.65 

Flood  of  1879 X  78,614  =  60,480  ft.  sec.  for X  23  =  26.50  hours 

65,371  31.82 

STANDARD,  THE  FLOOD  OF  1888  (48,947  FT.  SEC.  FOR  45  HOURS). 
48,947  36.65 

Flood  of  1879 X  78,614  =  66,190  ft.  sec.  for X  45  =  52.57  hours 

i)8,i32  31.37 

STANDARD,  THE  FLOOD  OF  NOV.,  1885   (51,456  FT.  SEC.  FOR  3I   HOURS). 
51,456  36.65 

Flood  of  1879 X  78,614  =  62,730  ft.  sec.  for X  3i  =  36.03  hours 

64,488  31.50 

STANDARD,  THE  FLOOD  OF  DEC,  1885  (40,826  FT.  SEC.  FOR  24  HOURS). 
40,826  36.65 

Flood  of  1879 ■ —  X  78,614  =  71,460  ft.  sec.  for X  24  =  36.48  hours 

44.923  24.11 

Reducing,  as  before,  to  a  common  unit  for  comparison : 

Flood  of  1893  (actually  measured) 5,790  acre  feet 

Flood  of  1890  (actually  measured) 29,050  acre  feet 

Flood  of  1888  (actually  measured) 51,880  acre  feet 

Flood  of  Nov.,  1885  factually  measured) 42,140  acre  feet 

Flood  of  Dec,  1885  (actually  measured) 11,560  acre  feet 

Flood  of  1879  (compared  with  1893) 70,500  acre  feet 

ditto          (compared  with  1890) 55,8oo  acre  feet 

*'             (compared  with  1888) I35,500  acre  feet 

"             (compared  with  Nov.,  1885) 82,700  acre  feet 

"             (compared  with  Dec,  1885) 109,600  acre  feet 

These  figures  would  seem  to  leave  no  doubt,  if  for  no  other  reason 
than  to  guard  against  annoying  currents,  gravel  and  sand  deposits, 
and  delays  in  canal  operation  at  the  contracted  entrance  to  Lake  Bohio, 
that  the  lake  at  Alhajuela  should  be  regarded  as  an  essential  element 
of  the  regulation  of  the  Chagres.  It  should  provide  for  the  temporary 
storage  of  about  150,000,000  cubic  metres  (121,600  acre  feet),  leaving 
the  remaining  100,000,000  cubic  metres  (81,100  acre  feet)  to  be  held 
back  in  Lake  Bohio.  This  was  the  plan  proposed  by  the  engineers  of 
the  New  Company  in  the  low-level  pro  jet. 

These  flood  reserves  have  been  questioned,  in  Le  Genie  Civil,  as 
perhaps  needlessly  large,  because  based  on  the  estimated  requirements 
of  the  flood  of  1879  concerning  which  existing  data  are  defective;  and 
the  idea  has  been  advanced  that  the  flood  of  1888  might  better  have 
been  adopted  as  the  standard.  The  chief  point  of  uncertainty  at  Bohio 
is  the  probable  duration  of  excessive  discharge,  which  neither  in  the 
flood  of  1879  nor  in  that  of  1888  is  of  record.    It  will  be  noted  from  the 
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above  figures  that  at  Gamboa,  where  several  floods  are  well  under- 
stood, the  conclusions  as  to  their  relative  importance  reached  by  the 
study  at  Bohio  are  amply  confirmed.  In  an  element  of  so  great  im- 
portance as  flood  regulation  in  a  route  to  be  traversed  by  the  com- 
merce of  the  world,  any  error  should  lie  on  the  side  of  safety.  Fur- 
thermore, the  unexampled  duration  of  high  water  at  Gamboa  in  the 
month  of  December,  1888,  (424  hours  above  the  lower  limit  of  freshets) 
suggests  that  if  more  complete  data  even  for  that  month  were  avail- 
able the  requirements  estimated  above  based  on  what  occurred  in  the 
45  hours  of  greatest  flow  might  be  increased.  What  is  certain  is  that 
in  both  the  floods  of  1879  and  1888  the  river  exhibited  powers  of 
offense  not  judiciously  to  be  underrated. 

In  fine,  by  the  pro  jet  adopted  by  the  Xew  Panama  Canal  Com- 
pany the  entire  river  is  regulated.  Neither  in  the  great  floods  nor  in 
the  frequent  freshets  will  the  passage  of  the  largest  ships  be  retarded 
at  the  entrance  of  the  lake  near  Gamboa ;  locks  of  moderate  lift  will 
aff'ord  ready  access  to  it  at  Bohio;  and  the  volume  allowed  to  escape 
to  the  region  below  will  not  exceed  what  can  readily  pass  through 
separate  channels  to  the  sea  without  in  any  degree  encroaching  upon 
the  canal.  Incidentally,  the  difficulties  in  the  construction  of  a  dam  at 
Bohio  will  be  very  greatly  reduced,  as  compared  with  any  single-lake 
projet,  and.  as  will  appear  below,  the  low-water  reserve  will  be  secured 
against  any  possible  danger  of  reduction  by  undue  infiltration.  Such 
are  the  merits  of  the  double-lake  plan  of  regulation. 

Ratio  between  Downfall  and  Drainage. — Before  considering  the 
matter  of  water  supply  for  the  canal  during  the  season  of  low  water, 
it  seems  desirable  to  refer  to  a  criticism  which  has  been  raised  against 
dependence  upon  artificial  lakes  in  which  to  store  such  reserves. 

In  the  Additional  Report  of  the  Senate  Committee  on  Interoceanic 
Canals  dated  January  7,  1901,  appears  the  following  statement: 

'*\Vc  cannot  know  in  advance  what  an  artificial  lake  can  supply  to  meet 
the  emergencies  of  the  dry  season  in  a  torrid  countrj-  where  the  bottom  of 
the  basin  is  left  in  its  natural  condition  and  may  be  inadequate  to  retain  the 
waters  impounded  in  it,  and  this  problem  cannot  be  determined  except  by 
long  experience.  In  this  case  no  effort  has  been  made  to  solve  this  vital 
question ;  it  is  left  entirely  to  conjecture.  As  this  is  a  factor  in  the  problem 
on  which  the  entire  question  of  a  water  supply  depends,  the  absence  of  any 
practical  effort  to  solve  it  is  conclusive  against  its  adoption." 

The  writer  of  this  paragraph  was  ill  informed.    The  problem  had 

been  carefully  considered  by  the  engineers  of  the  New  Company,  and 

a  preliminary  study  of  the  results  of  the  investigation  had  appeared 

in  a  Government  publication  which  was  issued  in  the  United  States 

in  June,  1900. 
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It  is  clear,  in  the  case  of  any  artificial  reservoir,  that  without 
actually  flooding  the  region  in  question  dependence  must  be  placed 
on  one  or  both  of  two  lines  of  research — ^the  nature  of  the  geological 
formation,  and  a  comparison  between  the  volume  of  water  received 
from  the  clouds  and  that  flowing  to  the  sea  by  the  watercourses.  In 
the  ca^e  of  the  Chagres  valley,  the  geological  examinations  gave  every 
promise  that  the  water  impounded  would  be  retained  with  even  less 
infiltration  than  usual ;  but,  following  their  habit  of  neglecting  noth- 
ing which  could  throw  light  upon  the  problem,  the  engineers  of  the 
New  Company  instituted  what  is  perhaps  the  most  elaborate  study  of 
the  ratio  between  downfall  and  drainage  that  has  yet  been  made  in  a 
valley  like  that  of  the  Chagres  above  Bohio.  The  results,  set  forth 
in  the  following  f^cts  and  figures,  leave  no  doubt  that  the  subsoil  is 
fully  saturated  with  water,  and  that  no  open  route  exists  for  any  con- 
siderable subterranean  escape. 

The  character  of  the  general  basin  above  Bohio,  and  of  its  three 
subdivisions,  has  already  been  described,  and  it  only  remains  to  con- 
sider the  element  of  area  entering  the  problem.  The  best  map  extant 
is  one  combining  the  surveys  made  for  the  Panama  railroad  with  those 
for  the  canal,  and  covering  the  entire  region  with  sufficient  accuracy 
to  define  the  dividing  line  separating  it  from  the  exterior  watercourses 
except  for  a  distance  of  about  35  miles  on  the  northern  and  eastern 
portions  of  the  upper  basin.  Here  the  limiting  crest  has  never  been 
traced,  but  a  reconnaissance  of  the  Chagres  branch  above  its  junction 
with  the  Pequeni  made  by  a  party  of  the  Isthmian  Canal  Commission 
coming  from  the  San  Bias  region,  the  notes  of  which  were  courteously 
communicated  to  the  New  Company,  has  enabled  this  gap  to  be  ap- 
proximately filled.  Any  error  resulting  from  uncertainty  as  to  the 
exact  limits  of  this  small  portion  of  the  boundary  of  the  entire  water- 
shed can  affect  the  computed  ratios  only  so  slightly  as  to  have  no  in- 
fluence on  any  general  conclusions  resulting  from  the  study. 

To  determine  the  rainfall  in  the  basin,  daily  observations  have 
been  made  at  Bohio,  Gamboa,  and  Alhajuela,  while  those  of  the  Pan- 
ama Railroad  at  Colon  may  fairly  be  considered  to  represent  what 
falls  in  the  extreme  upper  part  of  the  sub-basin,  which  so  closely 
approaches  the  Atlantic  coast  as  to  be  subjected  to  similar  conditions. 
The  following  table  exhibits  the  dimensions  of  the  region  in  question. 
They  indicate  that  it  is  not  a  violent  assumption  to  consider  that  the 
average  monthly  rainfall  in  the  lower  sub-basin  is  measured  by  the 
mean  of  that  noted  at  Bohio  and  Gamboa;  that  of  the  middle  sub- 
basin,  by  the  mean  of  that  noted  at  Gamboa  and  Alhajuela ;  and  that  of 
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the  upper  sub-basin,  by  the  mean  of  the  rain  fall  noted  at  Alhajuela 
and  at  Colon. 

Sub-basins.                        Basin  of  the  Chagres  above  Bohio.  Length  Number 

Area  in  Per  Approx.  Approx.  of  bed,  of 

square  cent,  length,     width,  miles,  affluents, 

miles.  miles.      miles. 

Above  Alhajuela 320  46  18           16  31  ? 

Alhajuela-Gamboa    130  18  7           18  11  15 

Gamboa-Bohio  250  36  11           23  20  17 

Totals 700  100  70 

The  general  formula  for  computing  the  desired  ratio  for  the  en- 
tire basin,  based  upon  the  above  assumptions  and  data,  is  the  follow- 
ing, that  for  each  sub-basin  being  easily  derived  therefrom.  In  it  Q  de- 
notes the  discharge  in  cubic  metres  per  second  at  Bohio ;  D,the  number 
of  days  considered;  B,  G,  A,  and  C  the  corresponding  rainfall  at 
Bohio,  Gamboa,  Alhajuela  ailcf  Colon,  expressed  in  metres;  and  R  the 
desired  ratio  for  the  days  considered.  The  numerical  coefficient  of 
the  denominator  correlates  the  mile  and  metre  units. 
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R  = 
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For  convenience  the  computations  have  been  made  for  calendar 
months,  which  in  general  afford  periods  sufficiently  long  to  eliminate 
errors  resulting  from  the  time  elapsed  between  the  precipitation  and 
the  outflow  from  the  basin,  which,  as  will  appear  below,  varies  in 
freshets  from  24  to  48  hours.  The  manner  of  determining  the  bi- 
hourly  discharges  from  which  the  values  of  Q  result  has  been  fully 
described  above.  It  should  be  noted  that  the  first  rainfall  observa- 
tions at  Alhajuela  were  made  in  June,  1899,  and  therefore  that  for 
earlier  months  it  has  been  necessary  to  adopt  the  rainfall  at  Colon  for 
the  average  in  the  upper  sub-basin,  modifying  the  formula  accord- 
ingly. Comparisons  of  results  thus  computed  with  those  of  the  later 
months  when  the  rainfall  at  Alhajuela  is  known,  have  demonstrated 
that  any  errors  induced  in  the  desired  ratio  are  very  much  too  small 
to  affect  conclusions  based  on  the  general  study. 

Data  have  been  collected  to  permit  this  investigation  to  cover  the 
entire  basin,  the  lower  sub-basin,  and  the  two  upper  sub-basins  jointly, 
for  a  period  of  about  five  years ;  and  to  do  the  same  but  differentiating 
between  the  upper  and  middle  sub-basins  for  four  years.  The  numer- 
ical values  of  the  ratio  between  downfall  and  drainage,  thus  computed, 
are  presented  for  each  month,  except  for  May,  1902,  when  through  a 
misunderstanding  the  observations  were  suspended. 
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Month.  Above  Bohio  (5  years).  Above  Gamboa  (5  years). 

1898  1899  1900  1901  1902  Mns.  1898  1899  1900  1901  1902  Mns. 

Jan 1.79  0.99  i.oo  3.28  1. 10  1.63  3.83  1.50  1.35  4.29  0.82  2.36 

Feb 6.33  0.67  713  2.50  6.89  4.70  14.52  5.36  1 1. 12  3.(^  8.96  8.79 

March   . .   1.72  0.97  3.50  0.81  1.04  1.61  3.33  1.88  3.06  0.77  1-59  2.13 

April    . . .  0.75  1.66  0.39  0.53  0.54  0.77  1.48  2.83  0.50  0.60  0.83  1-25 

May  0.47  0.32  0.29  0.30  . . .  0.35  0.70  0.49  0.33  0.39  . . .  0.48 

June   —  0.48  0.55  0.30  0.42  0.70  0.49  0.12  0.96  0.33  0.43  0.90  0.55 

July    0.48  0.41  0.54  0.47  0.47  0.47  0.29  0.42  0.48  0.64  0.58  0.48 

Aug 0.44  0.81  0.71  0.43  0.59  0.60  0.68  0.95  0.72  0.48  0.89  0.74 

Sept.    . . .  0.66  0.58  0.59  0.64  0.59  0.61  0.88  0.66  0.57  0.67  0.69  0.69 

Oct 0.65  0.63  0.79  0.59  0.67  0.88  070  0.82  0.54  0.74 

Nov 0.84  0.77  0.65  0.83  0.77  0.96  0.79  0.65  0.67  0.77 

Dec 0.96  1.32  2.74  1. 13  1.54  1. 14  1.50  3.18  1.51  1.83 

Month                        Upper  sub-basin.  Middle  sub-basin. 

1899  1900  1901  1902  Mns.  1899  1900  1901  1902  Mns. 

Jan 1.90  1.45  4.76  0.94  2.26  0.53  0.66  1. 14  0.54  0.72 

Feb 0.67  13.42  4.43  8.75  6.82  0.21  *  *  9.94  5.07 

March    2.35  3.23  0.95  2.15  2.if  *  0.72  *  *  0.79  0.76 

April    3.32  0.81  0.80  1. 17  1.52  1.64  *  *  0.13  0.89 

May   0.51  0.43  0.51  ...  0.48  0.25  *  0.14  ...  0.13 

June    0.99  0.37  0.52  0.87  0.69  0.36  0.23  0.28  0.79  0.42 

July    0.41  0.43  0.79  0.52  0.54  0.50  0.62  0.22  0.81  0.54 

August    ...  0.95  0.74  0.58  1. 10  0.84  0.80  0.67  0.22  0.47  0.54 

Sept 0.68  0.57  0.74  0.76  0.69  0.62  0.60  0.50  0.50  0.55 

Oct 0.71  0.78  0.57  0.69  0.59  0.91  0.46  0.62 

Nov 0.81  0.62  0.61  0.68  0.72  0.78  0.84  0.78 

Dec 1.49  313  2.13  2.25  1. 51  3.57  0.16  1.75 

*  No  outflow  from  basin. 

Month.  Lower  sub-basin. 

1898  1899  1900  1901  1902  Means. 

January     0.82  2.26  6.48  2.15  1.55  1.45 

February     1.28  1.04  3.27  1.40  3.96  2.19 

March      0.22  0.07  1.71  0.88  0.44  0.66 

April    o.  12  0.02  0.21  0.36  0.28  0.20 

May     o.io  0.07  0.18  0.18  ...  0.13 

June   0.18  0.25  0.27  0.34  0.21  0.25 

July    0.40  0.38  0.67  0.31  0.03  0.36 

August  0.18  0.57  0.68  0.35  0.23  0.40 

September    0.34  0.42  0.61  0.59  0.41  0.47 

October   0.40  0.52  0.75  0.68  0.59 

November   0.65  0.73  0.64  i.i  i  0.78 

December   0.59  0.99  2.03  0.73  1.09 

On  Figure  3  is  shown  each  of  the  annual  monthly  means  and  the 
general  curve  for  the  five  years  at  Bohio ;  and  an  examination  of  the 
tables  will  demonstrate  that  the  sub-basins  confirm  the  same  conclu- 
sions. The  ratio  between  downfall  and  drainage  is  subject  to  a  regular 
monthly  variation.  The  smallest  value,  about  four-tenths,  occurs 
about  the  middle  of  May,  at  the  end  of  the  dry  season,  or  shortly 
thereafter.  The  ratio  steadily  increases  until  by  the  middle  of  No- 
vember it  becomes  about  eight-tenths.  During  the  dry  season  it  varies 
greatly,  as  should  be  expected,  often  exceeding  unity  and  attaining  its 
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soil  to  heights  much  exceeding  any  projected  for  the  artificial  lakes  is 
saturated  with  water  which  gradually  percolates  to  the  bed  of  the  river^ 
and  hence  that  there  can  be  no  reasonable  apprehension  of  loss  by  sub- 
terranean outlets. 

These  conclusions  are  so  interesting  that  the  study  will  be  pushed 
further,  not  with  a  view  to  deduce  precise  figures  but  simply  to  illus- 
trate in  a  general  manner  the  scale  on  which  nature  is  working.  Let 
an  average  annual  value  for  the  ratio  between  downfall  and  drainage 
be  assumed — say  five-tenths,  which  experience  has  shown  to  be  nearly 
that  for  streams  of  this  size  and  character,  and  which  the  above  meas- 
urements show  to  be  applicable  to  the  Chagres  itself  when  receiving 
no  considerable  volume  of  ground  water.  Upon  this  assumption  the  . 
portion  of  each  monthly  discharge  attributable  to  direct  rainfall  may 
be  computed,  since  it  is  the  product  of  the  measured  monthly  discharge 
by  the  quotient  obtained  by  dividing  0.5  by  the  observed  value  of  the 
ratio  for  the  month.  The  difference  between  this  quantity  and  the 
measured  monthly  discharge  will  represent  the  voltmie  received  from 
the  ground.  The  results  of  such  a  calculation  applied  to  the  entire  val- 
ley above  Bohio  for  the  four  complete  years  covered  by  observations 
(1898-1901)  are  the  following: 

Month.  Measured      Measured  dis-      Volume  due  Volume  of 

ratio.  charge  to  rainfall  ground  water 

feet  seconds.      feet  seconds,  feet  seconds. 

January   1.76  3,284  918  2,366 

February  4.16  1,377  176  1,201 

March 1.50  883  283  600 

April  0.83  1,095  671  424 

May    0.35  2,154  2,154  000 

June   0.44  3,037  3.037  000 

July  0.48  4,838  4,838  000 

August 0.60  5,156  4,309  847 

September 0.62  4,521  3,638  883 

October    0.67  5,827  4,344  1,483 

November  0.77  8,264  5,474  2,790 

December    1.54  3,708  2,013  i,695 

Means  3,679  2,655  1,024 

Without  wishing  to  place  too  high  an  estimate  upon  the  numerical 
accuracy  of  these  figures,  it  may  be  noted  that  the  only  months  (August 
and  December)  which  fail  to  show  a  progressive  and  natural  variation 
in  the  volume  indicated  for  ground  water  were  both  affected  by  condi- 
tions tending  to  produce  the  discrepancies.  Thus  exceptional  freshets 
in  August,  1899,  probably  made  the  assumed  annual  ratio  too  small 
for  that  month ;  and  the  very  exceptional  low  water  in  December,  1898, 
probably  made  it  too  high.  However  that  may  be,  it  seems  to  be  a 
Intimate  conclusion  that  a  very  large  portion  of  the  annual  discharge 
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of  the  river,  perhaps  as  much  as  one-fourth,  and  during  the  dry  months 
even  more  than  one-half,  reached  its  bed  as  ground  water.  During 
the  months  of  May,  June,  and  July,  or  about  three  months  after  the 
rain  had  ceased,  this  supply  was  cut  off,  but  only  to  begin  again  to  filter 
through  the  springs  and  rivulets  and  gradually  to  increase  until  the 
maximum  flow  in  November,  December,  and  January.  Such  a  r^- 
men  is  certainly  very  fortimate  for  the  canal,  furnishing  as  it  does  a 
natural  reserve  to  assist  in  supplying  the  needs  of  the  dry  season. 
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FIG.  4.     RETARDATION  OF  RAINFALL  BEFORE  REACHING  BOHIO. 


Before  leaving  this  subject  of  downfall  and  drainage  it  may  be  of 
interest  to  advert  to  another  application  which  may  be  made  of  the 
analysis.  Ignoring  ground  water,  and  assuming  that  the  value  of  the 
ratio  determined  for  each  month  is  applicable  to  each  day  of  it,  it  is 
easy  to  ascertain  the  time  which  elapses  between  the  fall  of  the  rain 
and  its  passage  past  Bohio  in  the  bed  of  the  river.  By  placing  D  in 
the  last  formula  equal  to  unity,  solving  with  respect  to  Q,  and  reduc- 
ing, it  may  be  put  under  the  following  form : 

Q  =  6750  R  (0.6  B  +  0,9  G  +  A  +  0.7  C) 

Substituting  in  the  second  member  the  measured  mean  value  of  R 
for  the  given  month,  and  for  each  day  the  observed  precipitation  at 
the  four  stations  in  metres,  the  deduced  daily  values  of  Q  will  repre- 
sent in  cubic  metres  per  second  the  volume  of  the  daily  rainfall  that 
ultimately  passed  to  the  sea  at  Bohio.  The  sum  of  these  volumes  for 
the  entire  month  will  of  course  be  identical  with  what  was  measured 
at  Bohio.  By  platting  each  set  of  daily  values  and  connecting  them, 
the  two  curves  will  indicate  to  the  eye  the  desired  intervals  of  time 
between  the  fall  frcwn  the  clouds  and  the  passage  past  Bohio. 

With  a  view  to  obtain  precise  knowledge  as  to  the  interval  of  time 
of  which  use  might  be  made,  telegraphically,  during  critical  periods  in 
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the  construction  of  the  dam  at  Bohio,  such  a  daily  study  was  made 
during  an  entire  rainy  season,  and  the  retardation  proved  to  vary  from 
24  to  48  hours,  according  to  the  locus  of  the  heaviest  downfall  in  the 
basin.  Figure  4  has  been  added  to  illustrate  the  method,  which  made 
very  apparent  the  influence  exerted  by  the  longer  or  shorter  duration 
of  the  storms.  One  or  two  days  will  cause  a  considerable  freshet,  but 
the  great  floods  come  only  with  long  continued  downpours. 

i^ater  Supply  in  the  Dry  Season. — A  precise  and  well  grounded 
estimate  of  the  contributions  of  the  river  that  can  be  made  available 
to  serve  the  needs  of  the  canal,  either  directly  or  by  storage  in  suitable 
reservoirs,  is  even  more  important  than  a  knowledge  of  the  voliunes 
carried  in  the  great  floods.  Any  mistake  here  might  be  productive 
of  consequences  too  serions  to  be  contemplated.  The  demands  of  the 
three  dry  months,  February,  March,  and  April,  need  only  be  consid- 
ered, as  during  the  remaining  nine  months  the  supply  is  ample  to  meet 
any  possible  demands. 

As  may  be  seen  by  reference  to  the  second  table  in  the  Appendix, 
this  tri-monthly  discharge  of  the  Chagres  at  Alhajuela  was  determined 
in  1895,  1896,  1899,  1900,  1901,  and  1902,  with  much  precision ;  but  as 
it  is  desirable  to  know  not  only  the  absolute  minimum  volume  in  sea- 
sons of  minimum  flow,  but  also  to  extend  the  inquiry  to  cover  as  many 
years  as  possible  in  order  to  .estimate  the  average  supply,  it  seems 
important  to  make  use  of  the  still  more  numerous  gaugings  at  Gam- 
boa  and  Bohio  to  throw  additional  light  on  the  question.  This  may 
be  done  by  noting  the  relative  discharge  at  the  three  stations,  es- 
pecially in  the  dry  season  when  the  river  is  a  quiet  stream,  rarely  or 
never  disturbed  by  freshets,  and  when,  therefore,  the  desired  ratio  is 
subject  only  to  small  variations.  This  comparison  has  been  carefully 
made  with  the  following  results,  which  are  based  upon  monthly  meas- 
urements for  five  years  as  between  Alhajuela  and  Gamboa  and  Bohio, 
and  eight  years  as  between  Gamboa  and  Bohio.  It  will  be  noted  that 
the  discrepancies  caused  by  the  three  missing  years  at  Alhajuela  are 
insignificant,  thus  confirming  the  trustworthiness  of  the  percentages. 

Volume  at  Alhajuela  84  per  cent,  of  that  at  Gamboa  in  dry  season, 
78  per  cent,  in  rainy  season,  and  80  per  cent,  annually. 

Volume  at  Alhajuela  75  per  cent,  of  that  at  Bohio  in  dry  season, 
55  per  cent,  in  rainy  season,  and  60  per  cent,  annually. 

Volume  at  Gamboa  83  per  cent,  of  that  at  Bohio  in  dry  season,  68 
per  cent,  in  rainy  season,  and  72  per  cent,  annually. 

The  following  table  exhibits  the  application  of  these  ratios  to  the 
problem  in  hand,  the  unit  being  cubic  feet  per  second. 


Digitized  by  LjOOQ IC 


THE   PANAMA    CANAL   AND    THE    CHAGRES   RIVER.      363 

Year.                Measured  tri  monthly  discharge.  Probable  tri-monthly  discharge 

at  Alhajuela. 

Alhajuela.     Gamboa.         Bohio.  84  per  cent.  75  per  cent.  Means. 

of  Gamboa.  of  Bohio. 

1890 1,16s             i»427  978  1,069  1,024 

1891 695                859  584  644  614 

189* 1,377             1,672  1,156  1,254  1.205 

1^ 2,060             2,484  1,731  1.863  1,797 

1894 1,107             1,224  930  918  924 

1895 977             1,236             1, 16s  1,038  874  956 

1896 973             1,038             1,377  871  1,033  952 

1897 7^S             1,059  643  795  719 

1898 1,448             1,601  1,217  1,201  1,209 

1899 860                 989              1,271  831  953  892 

1900 636                 636                 836  534  627  580 

1901 530                 530                 753  445  565  50s 

1902 1,259              1,519              1,836  1,276  1,377  1.326 

Means 871  1,112  1,351  941  1.013  977 

These  close  accordances  between  the  discharges  actually  measured 
at  Alhajuela  and  those  deduced  from  the  j^au^ngs  at  both  Gamboa 
and  Bohio  can  leave  no  doubt  that  the  final  colunm  of  means  in  this 
table  may  be  accepted  as  indicating  with  all  requisite  precision  the  vol- 
umes ^hat  have  passed  Alhajuela  in  the  dry  season  during  the  past  thir- 
teen years,  and  hence  affords  a  trustworthy  basis  for  estimating  the 
shortage  to  be  supplied  by  reserves  in  the  reservoir  lake.  It  appears 
that  the  minimum  flow  during  the  three  dry  months  may  safely  be  esti- 
mated as  at  least  500  cubic  feet  per  second.  The  figure  accepted  in 
the  estimates  of  the  Comitc  Technique,  ndMotcd  before  1901  (the  year 
of  minimum  flow)  was  16  cubic  metres  or  565  cubic  feet.  The  vol- 
ume usually  delivered  by  the  river  will  evidently  be  about  1,000  cubic 
feet. 

In  connection  with  the  water  supply  another  important  element 
remains  to  be  considered.  It  may  be  assumed  that  with  the  lapse  of 
years  the  traffic  will  call  for  the  daily  passage  of  the  largest  number 
of  vessels  that  can  mechanically  be  accommodated — say  twenty-four 
convoys  moving  in  one  or  the  other  direction,  having  an  average  ton- 
nage of  3,000  tons  and  serving  the  needs  of  an  annual  traffic  of  about 
23,000,000  tons,  which  is  nearly  triple  that  of  the  Suez  canal.  Under 
such  conditions  will  the  portion  of  the  annual  volume  carried  by  the 
Chagres  and  that  can  be  conserved  in  the  lake  at  Alhajuela  then  be 
adequate  to  meet  the  demands  during  the  ninety  days  of  the  dry  sea- 
son, the  natural  flow  of  the  river  being  ample  at  other  times  to  meet 
all  possible  needs?  This  question  involves  not  only  the  capacity  that 
can  be  given  to  the  projected  lake,  but  also  the  volume  which  the  river 
can  be  trusted  to  supply  during  the  entire  year.  The  latter  element 
calls  for  a  knowledge  of  the  minimum  quantity  passing  annually  at 
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Alhajada,  whkh  can  be  estimated  from  the  reoords  of  the  post  tweWe 
years  by  a  computation  similar  to  the  above.  The  foOowing^  table  pre- 
sents the  figures  in  cubic  feet  per  second. 

V«ar                   Measured  smnixal  discharge.  Probable  anxmal  disdiax|e 

at  AQisiJTiela. 

Alhajaeia.    Gamboa.         Bohio.  80  per  cent.  60  per  cent.  Means. 

ofGamboo.    ofBohia. 

r^ 4.173             6vo88  3.340             3.653  i437 

r^r .^043            4.141  2uu6            2^185  2,460 

i^ 4.314            6-257  3-I5I             3.734  3r653 

t^ 3^5              7^2  2,884             4.^43  3.3^ 

l^ 3.773             6,098  3/>i8             3^669  i3# 

lBr)5 2.160              3.'i55              4-«o  2-|44              2,694  2,569 

1896 2,107             2.743             4-214  2,194             2.528  2j6l 

1897 2^             4^30  2,291             2J98  2o94 

1898 2,979             3.943  2,383             2,366  2,374 

1899 2,105             2.572             3084  2x58             2^30  24H4 

1900 1^836             2,345             3,508  1,876             2,105  1.990 

1901 i/)8r             2,393             3-855  1.914             2.333  2,124 

Means 2,040  3,155  4,823  2,524  2,896  2.710 

A  comparison  of  the  discharges  actually  measured  at  Alhajuela 
with  those  deduced  from  the  gaugings  at  Gamboa  shows  a  remarkable 
accordance,  and  certainly  warrants  the  adc^tion  of  the  values  for  the 
missing  years  as  shown  in  the  fifth  column.  The  values  deduced  at 
Bohio,  20  miles  below,  although  slightly  larger,  serve  to  confirm  the 
.same  practical  conclusions.  The  average  annual  discharge  at  Alha- 
juela considerably  exceeds  2,000  cubic  feet  per  second,  and  has  never 
fallen  below  1,800  cubic  feet  there  since  we  have  knowledge  of  the 
river.  It  remains  to  form  an  estimate  of  the  volume  of  water  required 
for  the  operation  of  the  canal. 

Two  epochs  will  be  considered :  First,  assuming  the  traffic  which 
may  be  anticipated  during  the  early  years  after  the  opening,  say  10,- 
000,000  tons,  requiring  the  passage  daily  for  320  days  annually  of  ten 
convoys  moving  in  one  or  the  other  direction,  each  having  an  average 
tonnage  of  3,000  tons ;  second,  when  the  full  capacity  of  the  canal  as 
projected  is  attained,  calling  for  twenty-four  such  transits  in  one  or 
the  other  direction,  and  yielding  a  traffic  of  about  23,000,000  tons. 

Until  the  dimensions  of  the  locks  are  finally  fixed,  which  can  hardly 
he  considered  the  case  at  present,  the  computations  must  remain  sub- 
ject to  revision ;  but,  as  will  appear  below,  moderate  changes  in  these 
dimensions  will  affect  the  total  volume  of  water  required  in  so  small 
a  percentage  as  to  be  negligible  in  a  general  study.  For  this  reason 
it  has  appeared  better  to  present  the  definite  figures  of  the  projet 
formulated  by  the  ComitS  Technique  rather  than  to  introduce  uncer- 
tain modifications.    This  projet  was  based  on  the  probable  commer- 
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cial  requirements  of  the  canal  for  the  next  fifty  years,  after  extensive 
correspondence  with  leading  shippers  and  ship-builders. 

The  volume  of  the  lockages  for  a  passage  through  the  canal  may  be 
estimated  frcwn  the  general  formula,  applied  to  each  slope,  in  which  N 
denotes  the  lai^est  number  of  locks  in  flight  and  V  the  corresponding 
largest  water  prism: 

N  +  2 

Total  lockages  on  slope  ^ V 

4 
The  other  elements  of  the  problem,  all  of  which  are  independent 
of  the  traffic  and  nearly  so  of  the  dimensions  of  the  locks,  will  be  con- 
sidered in  turn.  Evaporation  at  all  exposed  water  surfaces  was  as- 
sumed at  6  millimetres  (0.24  inches)  per  24  hours.  Loss  by  infiltra- 
tion was  allowed  the  same  volume,  although  as  has  been  shown  above 
there  is  little  probability  of  any  important  escape.  The  lighting  of 
the  canal,  the  manoeuvres  of  lock  grates,  and  the  aid  to  shipping  in  the 
passage,  are  all  to  be  effected  by  taking  advantage  of  the  artificial  fall 
of  about  46  metres  (151  feet)  at  the  dam  at  .Mhajuela  and  at  the 
locks  at  Bohio.  In  this  manner  about  4,300  horse  power  will  be  avail- 
able, which  by  the  agency  of  turbines  and  d\Tiamos  may  bo  transferred 
electrically  to  the  desired  points  of  application  with  a  loss  not  exceed- 
ine:  50  per  cent.,  thus  fumishincr  an  ample  supply  for  all  needs.  The 
following  table  exhibits  the  continuous  water  flow  per  second  required. 

Requirements.                    Traffic  of  10.000.000  tons.  Traffic  of  23.000.000  tons. 

Cubic  metres.  Cubic  feet.  Cubic  metres.  Cubic  feet. 

For  lockajjres 10  353  24  J^8 

For  leakages  at  pites 3  106  3  106 

Evaporation  and  infiltration.           5  167  5  177 

False  manoeuvres   2  71  2  71 

IJghtinf^  and  motive  power. .           7  247  7  247 

General  contingencies   8  283  8  283 

Total    35  1.237  40  1.732 

Deducting  from  these  totals  the  volume  which  the  river  itself  will 
contribute  during  the  ninety  days  of  lowest  water,  say  500  cubic  feet 
per  second,  the  needful  storage  capacity  to  be  provided  in  the  lake  can 
readily  be  computed.  The  site  at  Alhajuela  is  exceptionally  favorable, 
as  will  appear  from  the  following  summary  of  the  projet  of  the  New 
Company.  The  dam  is  to  be  of  masonry,  founded  on  and  abutting 
*  against  good  rock.  The  following  heights  refer  to  mean  sea  level  as 
zero :  foundation,  19  metres  or  62  feet ;  crest,  70  metres,  or  230  feet : 
minimum  lake  level,  58  metres  or  190  feet;  level  of  low-water  re- 
serves. 65  metres  or  213  feet;  maximum  lake  level,  68  metres  or  223 
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feet.  These  dimensions  furnish  a  capacity  for  low-water  reserves  of 
170,000,000  cubic  metres  (154,000  acre  feet)  and  for  flood  reserves  of 
100,000,000  cubic  metres  (81,100  acre  feet).  Furthermore  the  dam  is 
planned  to  admit  of  increased  height,  either  at  first  or  at  any  future 
time,  permitting  increased  reserves  at  the  rate  of  30,000,000  cubic 
metres  per  metre  of  rise. 

In  fine,  a  comparison  of  these  demands  for  low-water  supply  with 
the  above  tabulated  statement  showing  the  annual  discharge  of  the 
Chagres  at  Alhajuela,  will  make  apparent  the  fact  that  the  river  is 
marvelously  well  adapted  to  meet  the  needs  of  the  canal.  It  supplies 
all  the  water  that  can  ever  be  demanded  by  any  probable  traffic  for 
centuries  to  come,  and  yet  with  judicious  regulation  no  anno)rance 
from  currents  will  ever  be  experienced  by  shipping  on  any  part  of  the 
route.  Nothing  better  could  be  desired  to  subserve  the  object  in  view. 
Far  from  being  a  menace,  the  Chagres  is  a  most  useful  friend. 

The  contrast  is  striking  when  a  comparison  is  made  with  the  condi- 
tions existing  in  Nicaragua  where,  for  a  distance  greater  than  the 
whole  length  of  the  canal  in  Panama,  shipping  in  transit  must  contend 
in  the  crooked  San  Juan  river,  swept  by  strong  trade  winds,  with  cur- 
rents due  to  the  entire  drainage  of  a  region  12,000  square  miles  in  ex- 
tent, where  even  the  possibility  of  passage  is  dependent  on  skilful  and 
accurate  regulation  of  the  level  of  a  vast  lake  covering  3,000  square 
miles,  for  which  no  reserves  can  be  provided,  where  the  only  outlet 
is  50  miles  distant,  and  where  the  natural  level  is  subject  to  consider- 
able oscillations  varying  from  month  to  month  and  from  year  to  year. 
The  question  of  water  supply  alone  should  be  sufficient  to  decide  the 
choice  between  the  two  routes.  One  is  certain  and  sure:  the  other 
cannot  but  be  subject  to  frequent  and  costly  delays  in  transit. 

The  Appendices  to  General  Abbot's  paper  will  be  found  en  the  next  two  pages. 
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FOUNDRY  MANAGEMENT  IN  THE  NEW 
CENTURY. 

By  Robert  Buchanan. 
I.— THE  ECONOMICAL  PRODUCTION  OF  CASTINGS. 

With  this  article,  Mr.  Buchanan  t»cgin!>  a  systematic  review  of  the  best  foundry  practice 
which,  in  its  complete  extent,  will  survey  the  entire  field  of  equipment  and  management.  The 
{taper  in  our  next  issue  will  consi<ler  "Crane  Service  for  the  Foundry  Floor,"  with  the  aid 
of  many  illustrati«»n>  «»f  actual  installations.-    The  Km  tors, 

tX  the  advance  towards  better  and  more  exact  methods 
of  production  which  has  marked  the  past  few  years, 
no  branch  of  engineering  has  had  less  attention  be- 
stowed upon  it  than  the  foundry.  Those  who  have 
liad  to  do  with  foundries  and  with  foundry  work  have 
long  ceased  to  be  impressed  with  the  inconsistency 
in  the  measure  of  treatment  and  consideration  extended  to  the  foundry, 
as  compared  with  that  given  to  departments  using  the  foundry  pro- 
ducts. 

1  believe  this  neglect  does  not  proceed  altogether  from  indiffer- 
ence to  the  provision  of  suitable  conditions.  It  probably  arises 
in  part  from  the  fact  that  the  employers  and  heads  of  firms, 
themselves  not  being  trained  foundry  men,  are  in  doubt  as  to 
the  best  methods  to  adopt  for  the  pro<luction  of  castings  by  means 
at  once  economical  and  productive  of  good  working  conditions  for  the 
men  employed  in  the  work.  The  innate  conservatism  of  the  men  prac- 
tically engaged  in  foundry  work  has  had  results  confirmatory  of  the 
attitude  of  those  holding  control,  and  so  the  lamentable  results  of 
doubt  in  the  governing  body,  on  the  one  hand,  and  the  leave-well- 
alone  policy  on  the  other,  are  visible  in  many  works  today. 

The  want  of  progress  in  methods  of  production  and  in  the  ideas 
governing  methods  of  production  must  also  be  ascribed  in  great  part 
to  the  class  of  men  too  often  placed  in  charge  of  foundries.  The 
foundry  has  been  too  often  the  dumping  ground  for  the  failures  and 
incompetents  for  whom  places  had  to  be  found  somewhere.  This  was 
and  is  done,  all  forgetful  of  the  fact  that  there  is  almost  no  position 
whatever  in  which  ignorance  of  the  business  is  so  easily  found  out,  or 
in  which  the  interference  of  the  untrained  and  incompetent  can  work 
such  havoc  and  cause  such  loss,  as  in  the  foundry. 
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SECTION  OF  FOUNDRY  OF  THE  GENERAL  ELECTRIC  COMPANY,  SCHENECTADY,  N.  Y. 

I  have  heard  the  managing  director  of  a  great  engineering  firm 
say  that  he  made  many  improvements  in  the  foundry  of  the  com- 
pany under  his  control  by  approaching  the  consideration  of  the  matter 
with  a  mind  unbiased  by  any  previously  formed  ideas  and  prejudices, 
and  that  it  was  these  same  prejudices  in  the  foundry  people  which 
had  formed  the  greatest  obstacles  to  the  making  of  improvements. 
This  is  an  instance  of  a  keen  intellect,  sharpened  by  successful  and 
effective  control  of  other  branches  of  engineering,  making  its  impress 
upon  the  foundry  by  the  very  freshness  of  the  ideas  brought  to  bear 
upon  the  subject.  Such  an  example  is  to  be  welcomed  when  accom- 
panied by  such  powers,  but  the  rarity  of  the  example  only  serves  to 
bring  into  greater  prominence  the  necessity  of  applying  to  foundries 
the  same  rule  of  special  training  for  the  work  which  applies  to  all 
other  branches  of  engineering. 

It  may  be  said  that  the  conditions  mentioned  have  arisen  in  the 
past,  not  from  any  desire  to  avoid  employing  men  with  foundry 
training  in  the  most  responsible  positions,  but  for  the  reason  that  the 
supply  of  such  men  was  inadecjuatc  to  the  demand.  That  there  is 
ample  room  for  improvement  by  those  engaged  in  the  business  there  is 
no  gainsaying,  though  one  may  take  leave  to  doubt,  if,  in  the  past,  the 
rewards  offered  have  been  such  as  to  induce  the  best  class  of  men  to 
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engage  in  the  work.  When  we  come  to  consider  the  foundry  as  if  it 
were  in  itself  a  machine  for  the  regular  and  economical  production  of 
castings,  the  necessity  of  special  training  for  those  having  control  of 
the  machines  will  be  apparent. 

The  foundry  as  it  ought  to  be  would  be  in  many  ways  the  antithe- 
sis of  what  in  too  many  cases  it  is  now.  The  present  condition  of 
many  foundries  is  too  hopeless  a  theme  to  warrant  the  waste  of  either 
words  or  regrets.  Let  us  leave  them  to  the  benign  influence  of  time, 
and  to  the  decay  which  has  marked  them  for  its  own. 

In  considering  what  a  foundry  ought  to  be,  if  it  is  to  fulfil  its  func- 
tion in  the  highest  degree,  the  test  to  apply  to  any  part  of  the  whole 
is  to  question  in  how  far  each  thing  under  consideration  is  lending  its 
influence  in  the  right  direction  for  the  cheap  production  of  finished 
goods.  Whether  the  foundry  be  selling  to  outside  firms  or  is  only  a 
dqpartment  of  a  works  which  absorbs  the  whole  of  the  output,  the 
value  of  the  castings  produced  will  be  greatly  enhanced  or  depreciated 
by  the  facility  or  otherwise  with  which  they  may  he  worked  up  into  the 
finished  machine. 

The  tendency  is  for  firms  using  castings  made  in  their  own  foun- 
dries to  demand  the  production  of  a  quality  which  lends  itself  to  being 
economically  and  rapidly  machined,  rather  than  the  saving  of  a  few 
pence  or  shillings  in  the  mixture  of  metal  used.    To  foundries  selling 
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to  outside  firms  the  cost  of  mixtures  is  of  greater  immediate  moment, 
any  advantage  from  easy  machining  not  reaching  the  pockets  of  the 
foundry  men,  at  least  directly,  as  a  result  of  savings  in  time,  tools,  and 
cutters.  It  is  to  be  hoped,  however,  that  good  work  in  either  case 
meets  with  its  just  reward.  With  the  difference  mentioned,  both  kinds 
of  foundries  may  be  considered  as  having  the  one  end  in  view. 

It  is  not  my  intention  to  set  out  an  ideal  foundry  to  be  run  by  ideal 
people,  but  to  consider  as  fully  as  is  practicable  some  of  the  things 
which  will  be  profitable  to  know — things  which  are  of  the  most  prac- 
tical character.  To  set  down  in  plan  and  elevation  a  foundry  whidi 
would  look  very  nice  would  not  be  difficult.  That  it  would  profit  any 
one  is  doubtful.    The  requirements  of  each  firm  engaged  in  making 


POURING   FROM    CRANE-CARRIED   LADLES,   FOUNDRY   OF   THE   DEUTSCHE    NILES    WERK- 
ZEUGMASCHINEN    FABRIK,    BERLIN. 

castings  are  so  varied  that  we  must  content  ourselves  with  a  consider- 
ation of  some  of  the  component  parts  which  help  to  make  up  the 
machine  for  producing  castings  which  we  call  a  foundry. 

The  class  and  volume  of  work  to  be  done  necessarily  fixes  the 
capacity  and  number  of  cranes  in  use.    If  loam  castings  are  to  be  made,  - 
then  the  power  of  the  cranes  has  to  be  considerably  increased  over 
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that  which  is  necessary  for  green-sand  or  dry-sand  castings.  Per  ton 
of  castings  made,  loam  moulds  exceed  in  weight  any  others.  When 
loam  moulds  are  rammed  in  pits,  as  they  usually  are,  they  are  lifted 
out  after  casting,  the  sand  which  has  heen  used  in  ramming  being  only 
partially  ducr  out.     Such   lifts  add  enormously  to  the  crane  power 


PART  OF  SOUTH    i-OLNDKV.    E.    l\    ALUS    WORKS   OF   ALLIS-CHALMEKS   COMPANY, 
SOUTH    MILWAUKEE,  WIS. 

requisite,  and  so  where  loam  castings  are  to  be  made  a  power  of  crane 
three  times  greater  than  the  weight  of  the  heaviest  loam  casting  to  be 
made  is  not  too  much. 

I  trust  that  it  unnecessary  to  say  much  regarding  the  use  of  cranes 
occup\nng  the  middle  <^f  the  foundry  flcxir.  Whether  they  be  hand, 
steam,  or  hydraulic  cranes,  their  position  on  the  moulding  floor  is 
objectionable,  as  they  occupy  the  most  valuable  sj)ace  for  moulding 
purposes.  Round  these  fl(X)r  cranes  there  is  also  f<^un(l,  almost  invari- 
ably, a  heterogeneous  and  unsightly  collection  of  all  the  rubbish  and 
dirt  a  foundry  can  produce. 

The  circles  A  and  B  (iiext  page)  represent  the  area  covered  by  the 
ordinary  floor  crane.  As  in  few  of  these  can  the  blcKks  be  brought 
nearer  the  centre  than  5  feet,  in  each  crane  an  area  of  at  least  78  square 
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feet  is  absolutely  lost  for  moulding.  On  the  other  hand,  a  heavj 
mould  should  have  its  centre  not  at  the  extreme  distance  the  blodci 
will  go  towards  the  outer  end  of  the  jib.  I  have  seen  a  not  too-obsenr- 
ant  moulder  forget  that  it  is  well  to  humour  a  crane  by  giving  it 
vertical  lifts  to  do.  "Bedding  in"  a  pattern  a  little  out  of  the  readi  o£ 
the  crane  results  in  bad  lifts,  waste  of  time,  and  waster  castings.  When. 
the  moulds  have  to  be  cored  all  over,  or  have  drawbacks  on  each  side, 
then  the  furthest  part  of  the  mould  must  be  easily  within  the  radius 
of  the  crane.  Only  as  auxiliaries  to  travelling  cranes,  and  situated 
where  they  will  give  useful  service  with  the  occupation  of  least  mould- 
mg  space,  are  floor  cranes  admissible. 

Next  in  importance  to  crane  service  is  the  question  of  situation  of 
cupola,  which  depends  of  course  upon  the  size  of  foundry  to  be 
served  with  metal. 


DIAGRAM    ILLUSTRATING    FAULTS   OF   CENTRE   CRANES. 
White  area  indicates  portion  served  by  cranes.     Shaded  portion  is  beyond  their  r^ich. 

Foundries  of  sizes  small  to  medium  are  best  served  if  the  foundry 
be  an  L  in  plan,  having  the  cupola  or  cupolas  in  the  inner  angle.  If 
the  foundry  be  large  and  the  work  heavy  to  medium,  then  the  best 
position  for  the  cupolas  is  at  the  end  of  the  main  bays,  the  metal  being 
conveyed  along  the  bays  by  means  of  the  travelling  cranes. 

A  few  foundries  of  very  large  area  have  the  cupolas  in  the  centre 
of  the  foundry,  or  as  nearly  equi-distant  from  all  parts  as  it  is  possible 
to  get.  This  is  good  if  the  work  is  all  of  a  light  character.  The  fluidity 
of  metal  required  for  thin  or  intricate  castings  is  sure  to  be  reflected 
in  the  cost  of  coke  required  for  melting,  if  the  distance  over  which  the 
metal  has  to  be  carried  is  great.  There  are  however  ob\ious  objec- 
tions to  centrally  situated  cupolas  in   foundries  using  crane  ladles. 
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INTERIOR   OF    FOUNDRY,    NILES    TOOL    WORKS,    HAMILTON,    OHIO. 
\*iew   from  front  of  cupola,  which  is  situated  at  the  head  of  the  main  bay. 


ELECTRIC-CRANE    ARRANGEMENT     IN     THE     FOUNDRY     OF     THE     YOUNGSTOWN 

CASTING   COMPANY. 
One  four-motor  25-ton  crane  with  5-ton  auxiliary  boist  flanked  by  two  5-ton  high-speed  three- 
motor  cranes.      Designed  to  obviate  delays  of  waiting   for   the  cranes  over  a  large 
foundry   floor  doing  mixed   light   and   heavy 
Works.  Detroit.  Mich.. 

375 


ivy  work.      .Northern   Engineering  T 

h..   L'.  S.  A.  Digitized  by  VjOOQLC 


,17^> 


nUi   ESGISEERISG  MAGAZISE. 


V\'hcfc%7,T  the  cranes  are,  there  must  the  cupolas  be,  and  vice-vcrsa. 
7  he  cranes  in  such  a  case  would  be  in  the  central  bays,  and  as  tbe 
Iht^cM  castinj(5»  would  als^^  be  there,  the  transport  of  moulding  ma- 
terial«»  and  the  castinj^s  themselves  when  made,  place  centrally  situated 
cufXilas  at  a  disadvantage. 

1  \u'  cost  of  the  distribution  of  melted  metal  is  thus  largely  con- 
trolled by  a  suitable  Kx:ation  of  the  cujxjla.  Whether  the  metal  be  dis- 
tributer! by  uf  I  skilled  lalx^ur  or  by  skilled  labour,  the  cost  of  such  dis- 
tribution is  inevitably  reflected  in  the  wages  bill.  Ximibers  of  foun- 
dries have  elirninaterl  unskilled  lalxjur  as  far  as  it  is  possible  to  do  so. 
It  is  (juite  jK^ssible  io  carry  that  Uxj  far  and  by  doing  so  waste  skilled 
lalKiur  in  doing  luiskilled  work.  Jt  is  no  more  profitable  to  have  skilled 
moulders  wheeling  sanrl  or  castings  than  it  is  to  have  a  chief  clerk 
copying  letters.  Mach  should  be  kept  doing  what  he  can  do  better* 
than  any  one  else,  and  the  hewing  of  wood  and  drawing  of  water  be 
left  to  those  who  can  do  that  only. 

The  supply  of  minor  plant  and  tools  is  an  important  item  in  foun- 
dry oix-ratious.     Some  foundry  people  commit  the  great  mistake  of 
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WORKS. 
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\Vm.  Sellers  &   Co. 

trying  to  carry  on  work  with  the  smallest  possible  equipment  of  rid- 
dles, sieves,  buckets,  brushes,  shovels,  and  other  tools  whose  name  is 
almost  legion.  The  only  thing  these  economists  do  not  grudge  is  the 
time  and  money  wasted  because  of  this  shortage.  I  know  of  a  large 
foundry  where  the  economy  was  so  thorough  that  one  moulder  used 
a  56-pound  weight  with  a  recessed  bottom  as  a  **swab-pot,"  and  it 
was  not  at  all  uncommon  to  see  a  moulder  brush  off  the  joint  of  his 
mould  with  his  cap;  the  brushes  were  in  the  store  and  stayed  there. 
TTie  men  were  paid  so  much  per  hour,  so  they  did  not  mind ;  if  they 
had  been  on  piece-work  rates  there  would  have  been  trouble.  The 
economy  in  minor  plant  and  wastage  of  time  had  a  result  not  difficult 
to  guess.  Money  was  lost  (fortunately  by  those  with  some  to  spare) 
and  the  presiding  genius  had  to  seek  an  outlet  for  his  economical  ten- 
dencies in  another  than  the  foundry  business.  It  may  be  taken  as  a 
safe  rule  that  no  workman  ought  to  have  to  wait  one  moment  for 
another  to  be  done  using  sieve,  riddle,  brush,  or  whatever  it  may  be. 
Elach  moulder  should  have  a  complete  outfit  of  tools  for  his  own  par- 
ticular use,  these  tools  having  his  check  number  branded  on  each. 
Any  bad  usage  of  tools  is  by  this  means  avoided,  as  responsibility  for 
their  condition  is  immediate,  and  in  flagrant  cases  punishable.    As  a 
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THE  WEST  AI-LIS  FOUNDRY  OF  THE  ALLIS-CIIALMKRS  COMPANY. 
CRANE  IN    FRCK'ESS  OF  ERECTION. 


()0-TON    TKAYELLING 


matter  of  fact,  such  a  condition  hardly  ever  arises,  as  the  moulder  has 
ever>'  inducement  to  keep  his  tools  in  the  best  order.  Where  tools  are 
few  in  number  and  so  have  to  be  used  by  all  and  sundry,  they  get 
thrown  about  from  one  to  another,  and  as  no  one  in  particular  is  re- 
sponsible for  them  they  last  only  half  the  time  they  ought  to  do. 
Under  such  conditions  more  tools  per  man  are  used  than  if  each  had  a 
set  for  his  own  use.  It  is  obvious  that  if  a  certain  number  of  tools  be 
used  in  doing  a  day's  work  by  one  man.  they  will  last  only  half  the 
time  if  used  bv  two  men,  even  if  no  bad  usage  ensues  from  the  dual 
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ownership.  Where  larger  numbers  use  the  same  tools  the  length  of 
service  decreases  in  proportion,  so  that  instead  of  economy  of  tools 
there  is  a  greatly  increased  wastage,-  and  the  time  lost  in  addition  is 
enormous.  How  is  it  that  shortage  of  tools  is  seldom  seen  in  piece- 
work foundries,  but  often  in  those  where  the  hands  are  paid  time  rates? 
Piece  workers  would  not  put  up  with  the  delays  due  to  such  shortage, 
but  evidently  the  employers  who  pay  time  rates  and  allow  a  shortage 
of  tools  are  not  aware  of  what  a  fearfully  bad  bargain  they  make. 
There  arc  foundries  now,  I  do  not  hesitate  to  say,  where  each  man,  by 
loss  of  time  in  waiting,  will  waste  as  much  time  every  fourteen  work- 
ing days,  as  w^ould  pay  for  a  complete  outfit  of  the  tools  he  requires. 
Give  a  moulder  all  the  tools  he  can  use,  hold  him  responsible  for  their 
proper  and  legitimate  use,  and  if  so  used,  the  sooner  he  uses  them  up 
the  better  for  the  employer. 

A  want  of  system  or  order  in  the  foundry  greatly  conduces  to 
wastage  of  tools,  whether  the  supply  be  ample  or  no.  Each  man  should 
have  his  outfit  of  tools,  and  also  a  place  to  put  them  when  not  in  use, 
and  it  ought  to  be  seen  that  he  uses  the  facilities  given.  Where  ther^ 
is  a  shortage  of  tools,  eight  to  ten  men  having  the  use  of  one  riddle,  oncj 
sieve,  one  brush,  etc.,  an  orderly  system  may  actually  cause  waste  of 
time,  strange  as  that  may  seem.  Here  is  an  actual  case.  A  number  of 
men  had  been  given,  for  their  joint  use,  one  set  of  tools.  A  place  was 
appointed  for  each  riddle,  etc.,  this  being  a  nail  or  spike  in  the  wall  on 
which  the  ,gdrticle  was  to  be  hung  when  not  in  use.  The  penalty  of  not 
replacing-'the  riddle,  etc.,  after  use  was  instant  dismissal.  There  was 
no  need  to  dismiss  anyone  for  this  cause.  The  man  who  worked,  say, 
20  feet  away,  .replaced  the  tool  in  position  when  done  with,  although 
his  neighbour  was  going  to  use  it  in  two  minutes.  As  all  w<ere  being 
paid  time  rates,  if  the  management  saw  fit  to  cause  them  to  waste 
time  walking  back  and  forward  instead  of  employing  them  more  profit- 
ably, while  not  liking  it,  there  was  no  particular  reason  why  they 
should  not  obey  orders.  Such  a  system  was  really  more  wasteful  of 
money  than  if  the  tools  had  been  thrown  about  from  one  to  another 
as  each  was  required  for  use. 

I  could  also  mention  the  hiding  of  tools,  which  takes  place  where 
a  limited  number  are  available,  thus  making  the  number  still  more  lim- 
ited, but  enough  has  been  said  to  show  that  an  ample  supply  of  minor 
tools  is  anything  but  a  minor  question  when  considering  the  elimina- 
tion of  all  conditions  which  hinder  production,  and  so  add  to  the  cost 
of  the  product. 

When  we  come  to  consider  the  atmospheric  conditions  which  pre- 
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vail  in  most  foundries  we  find  a  state  of  matters  which  would  not  be 
tolerated  by  either  emi)loyer  or  employed  in  any  other  department. 
In  the  foundry  it  may  be,  and  I  admit  is,  difficult  to  have  the  air  pure 
and  free  from  draup^hts.  and  the  difficulty  is  usually  avoided  by  simply 
considerins^  it  and  passing  to  s(^me  easier  and  more  hopeful  question. 


VENTILATING   FAN.    KOINHKV   (»F   THE   SANDY    HILL    IR«)N    AND   HRASS    WORKS. 

In  winter  the  blower  room  can  be  closed  against  the  outside  air,  drawing  warmed  air  from 
within  the  works.     Buffalo  Forge  Company's  system. 

It  is  unnecessary,  I  hope,  to  say  anything  regarding  the  influence 
of  the  surroundings  or  environment  upon  the  physical  and  moral 
health  of  the  worker,  be  he  managing  director,  or  the  last  boy  recniit 
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brushing  sand  off  castings  in  the  dressing  shop.  The  purer  the  air, 
the  better  the  light,  the  more  general  comfort  which  prevails,  the  bet- 
ter will  the  results  be  in  a  material  sense.  It  is  no  exaggeration  to  say 
that  an  examination  of  the  cases  of  sickness  amongst  foundry  workers 
will  show  that  respiratory  troubles  form  nine-tenths  of  the  whole. 
These  in  great  part  arise  from  the  conditions  under  which  foundry- 
men  work,  and  if  not  altogether  to  be  avoided,  can  certainly  be  greatly 
improved. 


HEATING  AND  VENTILATING   ARRANGEMENT  IN   FOUNDRY  OF  SANDY  HILL  IRON   AND 

BRASS   WORKS,   SANDY  HILL,  N.   Y. 

The  air  from  the  blowers  shown  on  the  preceding  page  is  thrown  into  the  foundry  through 

the  pipes  shown  in  the  left   foreground,   the  opening  in  the  cupola-house  wall, 

and  other  vents  on  the  farther  side  of  the  charging  floor. 

\\'hat  I  would  suggest  here  is  the  general  use  of  fans  at  suitable 
openings  in  the  foundry  walls  or  gables,  for  the  purpose  of  expelling 
the  impure  air  and  noxious  gases,  whether  arising  from  pits,  drying 
of  ladles,  or  casting  of  moulds.  Whether  the  fans  be  driven  by  a  belt 
or  by  an  electric  motor,  they  should  be  such  as  may  be  put  on  or  off  at 
will.  In  the  case  of  foundries  having  a  constantly  smoky  atmosphere 
they  would  run  almost  constantly,  but  in  the  greater  number  of  foun- 
dries, with  such  a  condition  only  intermittent,  then  the  fan  would  be 
used  only  as  required. 

That  foundries  require  warming  will  be  a  surprise  to  many.  It  is 
true, nevertheless, that  more  time  is  lost  in  the  course  of  a  year  through 
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cold  than  through  heat.  In  the  United  States,  such  is  the  extent  of 
country,  there  are  all  sorts  of  climates  and  so  the  heating  of  foundries 
in  winter  is  not  universal  because  not  necessary.  In  the  northern 
states,  and  of  course  in  Canada  as  well,  heating  the  foundry  in  winter 
is  an  absolute  necessity.  In  Great  Britain  the  systematic  heating  of  the 
foundry  has  been  left  severely  alone,  and  in  its  place  are  to  be  seen 
a  various  assortment  of  fires  upon  the  floor,  combining  quite  success- 
fully a  maximum  of  smoke  with  a  minimum  of  heat.  It  is  a  curious 
phenomenon  that  in  winter  it  takes  three  times  longer  to  get  a  core 
from  the  core  stove  than  it  does  at  anv  other  season  of  the  vear ! 


THE   NEW    FOrXDRY   OF    THF   CAXADA    FOlNDkY    COMPANY     (CANADIAN    GENERAL 

ELECTRIC    COMPANY).    TORONTO. 

Showing    Sturtcvant   system   of    heating   and    ventilation   applied    to   both    the    main    foundry 

floor  and  the  gallery.     The  air  pipes  are  seen   following  the  alternate  fiillars. 

If  the  fuel  which  is  burned  in  the  fires  mentioned  were  used  in  a 
system  of  heating  by  hot-water  piping,  or  by  hot  air  delivered  into  the 
foundry,  the  improved  conditions  would  reflect  themselves  in  increased 
output.  There  would  be  a  much  niore  equable  temperature,  attention 
to  the  numerous  fires  mentioned  would  be  wholly  obviated,  and  there 
would  be  less  hanging  around  the  core  and  other  stoves,  especially 
in  the  mornings.  That  nutch  time  is  lost  in  the  cold  weather  may  be 
largely  ascribed  to  the  want  of  a  proper  system  of  heating. 
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fOUNUkV  VKNTII.ATION.      STURTEVANT  SYSTEM  AT  THE  SACO  AND  PETTEE  COMPANY'S 

FOUNDRY,   NEWTON  UPPER  FALLS,   MASS. 

Wurin  frcHh  air  cntcrH  through  the  pipes  seen  in  the  middle  background,  being  forced  in  by 

hh)wcrs  placed  behind  the  wall. 

Drauj^hts  in  the  foundry  play  a  more  important  part  than  would 
he  credited  hy  one  who  has  not  experience  of  their  effects.  In  winter 
the  etTects  are  principally  upon  the  men,  though  I  have  seen  a  mould 
frozen  hy  the  cold  air  blowing  through  an  open  door.  In  summer  the 
elVect  is  upon  the  mould,  drying  it  up  and  so  prolonging  the  finishing. 

The  doors  are  in  almost  constant  use,  and  in  very  many  cases  the 
large  doors  have  to  he  opened  wide  on  every  occasion,  as  the  designers 
of  the  foundry  in  the  first  place,  and  the  carpenters  in  the  second  place, 
omit  to  put  a  small  d(H>r  hy  which  individual  workers  may  go  out  and 
in  through  the  large  diH)r;  the  result  is  that  the  latter,  being  heavy 
aiul  cumbersome,  is  left  open  all  the  time. 

I  have  considered,  as  shortly  as  the  impi^rtance  of  the  subject  will 
allow,  some  of  the  general  ci^nditions  which  should  <^btain  in  a  foun- 
dry. Any  one  of  these  may  be  considered  as  of  no  great  moment  were  it 
negkvted,  as,  unfortunately,  it  tix^  ofter.  is.  We  cannot  afford  to  neglect 
the  ci^mbinal  influence  of  the  whv^le.  Kvery  stroke  of  the  rammer, 
every  graiii  of  moulding  s;u\d  us»\l.  has  an  intluence  upon  the  casting 
prinluced.  So  there  should  be  made  to  converge  upon  production 
all  the  intUience  of  suitable  conditions,  and  by  the  elimination  of  all 
neutralising  forces,  gvHnl  and  ecv>nv>mical  working  is  assured. 


Digitized  by  VjOOQ  IC 


COST-FINDING  METHODS  FOR  MODERATE-SIZED 

SHOPS. 

I.— THB  SYSTEM  OP  THE  BIGELOW  COMPANY,  OF  NEW  HAVEN. 

By  H.  L.  Arnold. 

Mr.  Arnold's  article  is  the  first  of  a  group  devoted  to  practical  cost-keeping  sTStemt 
suited  to  a  small  shop  or  to  a  separate  department  of  a  large  shop.  Each  of  the  papers  will 
describe  s  method  in  actual  daily  use — one  which  has  been  studied  out  in  the  works,  tested 
under  practical  conditions,  and  proved  successful.  Forms,  blanks,  etc.,  will  be  reproduced 
in  full,  and  their  use  clearly  explained.  The  shops  have  been  selected  to  cover  a  wide  range 
of  mechanical  work,  and  the  writing  of  each  paper  has  been  committed  to  a  competent  expert 
in  cost-keeping,  to  secure  the  utmost  interest  and  value  in  the  way  of  clear,  discriminating, 
and  critical  exi>osition. — The  Editors. 

THE  cost-keeping  methods  of  the  Bigelow  Company,  manufac- 
turers of  boilers  at  New  Haven,  are  taken  as  illustrative  of  a 
successful    system    for    an    establishment    working   about    two 
hun<lred  men,  partly  on  inside  work  and  partly  outside.   The  system  it- 
self is  the  outcome  of  systematic  and  deliberate  study — a  construction 
rather  than  a  growth. 

The  company  is  organized  under  a  president,  a  general  manager, 
who  is  present  most  of  the  time  at  the  works,  and  a  vice-president 
and  sales  manager  in  the  New  York  office. 

The  works  are  divided  into  two  general  departments,  the  one 
known  as  the  machine,  pattern,  and  blacksmith  shop,  and  the  other  as 
the  boiler  and  sht^et-iron  shop :  these  are  in  charge  of  separate  fore- 
men. There  are  two  separate  tool  rooms,  one  for  the  machine  shop 
and  one  for  the  boiler  shop,  which  are  in  charge  of  separate  tool-room 
foremen. 

The  rough  st«)re>  consist  mainly  of  castings,  rivets,  plates,  and 
stamped  or  tVinrcd  plate  details,  as  man-hole  covers,  pressed  steel 
being  now  used  in  }>lacc.-  where  castings  were  formerly  employed.  The 
castinc^,  wliich  are  ir.ostly  large,  are  all  purchased  outside,  and  are 
stored  in  the  open  yar^l  a<ljacent  to  the  departments  where  they  are  to 
be  worked.  The  rivets  go  to  the  stores  room  opposite  the  office,  and 
are  in  charge  of  a  youth,  who  delivers  them  on  verbal  orders  from  the 
rivetting-gang  bosses.  He  turns  his  memoranda  over  to  the  stock 
clerk,  who  is  in  charge  of  the  rivet  room  and  sheet  stores,  and  delivers 
sheets  to  the  layer-out.  under  directions  from  the  boiler-shop  super- 
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intenrient.  The  iupcrintcndent's  requisitions  are  based  on  the  separate 
OfiWf  ni>ccificati^>n  received  from  customers,  which  are  transmitted  di- 
rvc\\y  U)  \\u*  works  and  form  the  production  orders.  These  orders  are 
Ko  varied  that  no  production-order  blank  is  used.  Each  order  thus 
tftkrn  \\\v.  form  of  a  type-written  specification,  in  general  form  similar 
to  \\w  one  hrlow. 


(!C)HW..  BIPT.    20.    1902.  FACTORY  HO. 6lf^*^*^'^^" 

ir.Y.ohi).32ni.  SEP  2  01902 

TimiH   (.IU^3709fl.  IIOILEB8HCP 

iroUH  fl"   SITARATOHO  COMPLBTE  AS  PTO  THBIR  rRAWIHO  H0.H.Y.-6020; 
TO  »ll  30   1/8"    IVBII^I  DlAlflTKR  ASD  3  FT.    0"  FRCSI  CAI2IH0  SDOX  TO  CAUC- 
JND  mUM;    HIATB  TO  BB  DIBHXI);   ONB  EIAD  TO  BB  RXVSRSSD;    SHBLL  7  A^" '. 
HKAlnl   i/u". 

TIW  AltOVS  IIU6T  Bl  81IIPPBD  SO  IT  WILL  ARRIVB  AT  LSSTIHATIOH 
HY  JANirAHY   Ut.    1903, 

aWW  TO  --- 

HUV  rHlMT  )US  BUN  SSKT  US  SO  WS  CAN  ORPSR  STOCK. 
Ar.  ^H^0H  Ajs  WK  »AVX  TAKIN  TlIK  KICESSARY  MEMORAKnil  IROM  THIS  FOR 
OKVKHINJ    ni«  ?Tv\^K  WK  AKB  Tv^  RirirRK  THE  PLllB  FRIKT  70  CUR  K.    Y. 
i\yvU*»  AW   IK  A   Kl¥  VAVr-    ^^:K^    irJL  SKS?  us  CFyiClAL  1CRKIN3  BLUB 


riu  rvra-WRiTrcN  ntopucnox  oitrax. 
Kvrrv  ni^^lful  statement  of  requirement  and  condition,  date  of 
\U\lei  *^u\l  vlehverv  vUie  ineliulevl  is.  as  will  be  observed,  noted  on'this- 
l^rwUKlivMt  \Mvler.  jj^^  that  ihe  work  can  be  intelligently  brought  out  in 
the  5^^^.  SvHiie  of  these  itulividua'-sjvcinoaiion  pn>luctioa  orders 
*rv  «HKh  loti^er  thjm  :he  v>j'*e  given ;  others  are  much  shorter,  calling 
|mmKa|ns  tor  A  tiutttNi^r  o:  r'.\e:s  ot  a  certain  kind,  or  a  pieo?  of  boiler 
|xUu^  jHiiichevl  Aiul  Sr?*.;  :o  vxruin  srwittcations.  .\I1  of  thes<f  prodnc- 
tK*>»t  vvrvlvss  ;t:v  :j^^r^'VA  ;\x\> \\r*::e!t  >heec^  or  sl:rc>»  rravi<  either  a:  rh^ 
Nexfc  VvMk  o;  New  :U\e?:  s^r*vxrsi  o:  :Nf  wcrk^  dcv^?rlir$  :r-  puice  ::' 
tevxt\u^  ',V*'\  jtt'vl  i^v^  vV.rw^'v  :o  :htf  i<ra.rtrcet::  scperr::;K:c«e::*s. 
>fc%:N.H»t  tvNf^jt/vvs  or  '.oc!^  o:  v^v  1:  rT^^^^.e^i  ir  NV«-  Yrrk.  ±'z 
v.yvW»  Nrtjtv:iL  jt  N'i'*  \xV?k  oi^v  .^".••^r  t":r"Nfr.  i=:«i  eaci  :rier  is  ^fre:  i 
tjfcCtvH>  v^vr»5v*\  JkiX'^-s:  Mfcl>v>  **'  ^^-Ai^^^ticc  char,r^  ijr;  srDcr^i 
V'  v.v\k**s  Ji*v  ^Jtsi;  sWivv   •"  ^•"vv-ci.'  >o;*.x*r*o;  in  tire  p^«inl  fict^rp-- 

outtXK:;i;v  >svc<  s\Viv>  t  v  "vtovr  ,^x  >v*':^^  it?!:---:;!^:  7:  rn;  r:st  ojerx. 
%?V  ^Ki*  41^  ^^v  >**t.^  vV  S^'v:''^>w  supertncrnniii'rc  nr  ±i»  g.L-<:im»r 
'fcxs   W;^*^.**^  vV  thi-tf  VtV«    s!V*L\     r*'e  7a.>w<  xA    ri:?  rrrie?  fn  y 
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large  book  marked  "Boiler-Shop  Orders."  The  second  duplicate  goes  to 
the  superintendent  of  the  machine  shop,  who  has  a  similar  book,  let- 
tered "Machine-Shop  Orders/'  in  which  he  pastes  his  full  copy  of  each 
production  order  complete.  The  machine-shop  superintendent  and  the 
b(Hler-shop  superintendent  and  the  cost  keeper  thus  each  have  all 
particulars  of  each  order,  and  each  proceeds  independently  to  bring 
out  his  individual  portion  of  the  structure  demanded;  in  most  cases 
the  machine-shop  work  must  and  does,  of  course,  precede  the  boiler- 
shop  work. 

All  requisitions  made  by  the  machine-shop  and  boiler-shop  super- 
intendents on  the  rough-stores  clerk  have  the  order  number,  and  the 
stores  are  delivered  by  the  stores  clerk  and  by  him  charged  on  his 
"Stores  Delivered"  book  against  the  order  numbers. 

If  a  rough-stores  order  cannot  be  filled  from  stores  in  stock,  the 
rough-stores  clerk  makes  a  proper  order  which  goes  through  the  main 
office  to  the  outside  source  of  supply.  The  rough-stores  clerk  exam- 
ines the  boiler-shop  and  machine-shop  order  books  twice  daily,  morn- 
ing and  afternoon,  and  scrutinizes  each  order  with  care,  and  makes 
his  requisitions  on  outside  sources  at  once,  so  that  the  least  possible 
delay  intervenes  between  the  receipt  of  a  production  order  and  the 
placing  of  needed  material  in  the  rough-stores  room. 

The  tool-room  charges  are  made  against  individual  workmen  on 
Form  I,  reproduced  jn  full.  These  forms  are  kept  in  alphabetically 
designated  pigeon  holes  in  racks  in  the  two  tool  rooms,  the  same  form 
ser\'ing  for  both.  Charges  are  made  by  the  tool-room  keepers  against 
the  workman  whose  name  heads  the  form,  when  tools  are  taken  out, 
and  cancelled  by  crossing  off  the  charge  when  tools  are  returned  in 
good  order.  Tools  returned  in  bad  condition  are  made  the  subject 
of  inquiry  if  occasion  demands,  and  may  be  charged  to  the  workman 
if  he  is  grossly  in  fault. 

Flat-cost  charges  are  made  against  production-order  numbers  on 
the  boiler-shop  and  machine-shop  detail-charges  sheet.  Form  2,  enough 
sheets  being  numbered  with  each  order  number  to  contain  all  the 
charges  against  it.  Form  2  is  printed  on  both  sides,  and  the  back  is 
in  two  forms,  one  for  boilers,  and  one  for  machine  and  miscellaneous 
orders.  These  forms  are  filled  by  the  cost  clerk  from  the  rough-stores 
book  for  the  entries  on  the  back,  and  finally,  after  both  back  and  front 
sides  are  filled,  they  go  to  the  bookkeeper,  who  enters  the  totals  on 
the  margins  of  the  office  order-book  sheets  where  the  original  produc- 
tion orders  are  pasted.  These  blanks  are  then  stamped  "Charged"  in 
large  capitals,  green  ink.  and  are  finally  filed  for  future  reference. 
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Bame, Date,. 


1?ct.'  DRILLS    AND    SOCKETS. 


..Drill  Sockets,  Size Kind. 

!    '*      Chucks, 


...     Twist  Drills,        Size, Taper, Straight, Groove, 

Ratchet  "  '*    *'      Square     **      .. 

Flat         "  •'    ''      •*  "      . 

iCounterbores  **    "      **  ** 

TAPS. 

Hand  Taps Size, Taper, Straight, Bottoming,. 

Stay  Bolt  Taps,       *'     

Pipe  Taps,  *'     

Special  Taps,  "     , 


PUNCHES    AND     DIES. 

Screw  Punches,         Size, Dies, - .  iMinches . 

Tube        "  "    *•    

Rivet        **  •* *' 


TUBE  EXPANDERS  AND  TOOLS. 

Expanders Size, Pins, Rolls, 

Tube  Cuucis,  " 

*     Reamers,  '*     Cutters, 


Pipe  Reamers,         Size, 

Rivet        *  ** 


REAMERS. 
WRENCHES. 


...  Monkey  Wrenches,     Size, 

../Open  "  **     

...Ratchet  *'  *'     

. ..  Adjustable     '*  *•_... 

.-Tap                 **  •'     .... 

...'Hack  Saw  Blades,. 


HAND    TOOLS. 


. . .  Snap  Rivet  Cupping  Tools,     Size, 

...  Handle 

. -.  Hand  Markers,  '*      

...  Chisels,      Cape Diamond  I'oini, Fiat,. 

. ..  Chipping  Hammers, 

.-Riveting  **  

..'Drift  Pins, 


T 


PNEUMATIC    TOOLS. 


. . .  'Engines Piston Rotary,. 

. . .  I H  ose, Length 

...  Hammer, Calking  Tools 

...I        *'         Ht-ading Tools, 

...|       '*         Stay  Bolt  Cups, 

. . . ' Hydraulic  Jacks,     Size, 

...  Chain  Falls,  **      


FORM    I.      TOOL-ROOM  CHARGE  SHEET. 
The  original  is  more  open,  being  5  by  14  inches,  heavy  manila  paper. 
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Plates  in  aheU 

Straps 

Dome  plates 

Dome  heads 

Heads 

Barrel  plates 

Fire  box  plates.  Inside 

Fire  box  plates,  outside 

Top  head 

Fire  b^  head 

Bevein  flange 

Rivets 

Stfty  boMa.  solid 

Stay  bolts,  hollow 

Fset  of  tubing 

Feet  of tubing,  extra  heavy 

Brackets,  oast  iroo 

Nozzles       **      "  V- 

Flanges      '*      ** 

Fronts        **      " 

Castings  for  setting 

Braces,  bar  iron 

Anchor  bolts   **      ** 

Hangers  "      " 

Front  "      '* 

Front,  angle  iron 

Trimming 

Stlffeners 

Fusible  plug 

Manhole  plates 

Handhole   ** 

Shoot  Iron 

Anglo    " 

Feed  pipe 

Bolts 

Fire  brick 

Insurance 

Hours  Boiler  Shop 

''      Machine  Shop 

"      Forging 

Pattern  Shop 
Draughting 
Lumber  etc.  for  loading 
Cartage 
i  FroiKht 


FORM  2.     BACK  OF  WORKMEN'S  TIME  SHEET. 

This  is  known  as  the  "Regular"  back,  as  it  contains  spaces  for  all  regular  charges  agaiast 

horizontal  or  Manning  vertical  boilers.     The  "Special"  form  has  no  printed  list,  but  is 

filled  by  entering  the  order.     Weights  or  numbers  are  entered  in  the  first  vertical 

column,  flat  cost  values  in  the  second.     Particular  conditions  or  chargea  are 

noted  in  the  horizontal  lines  at  the  top.     The  form,  as  noted  under  the 

copy  of  the  front  on  page  389,  is  5^  by  g^  inches. 
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The  workmen's  time  cards  are  in  manuscript,  written  by  the  cost 
clerk,  and  by  him  filled  from  information  gained  by  questioning  indi- 
vidual workmen  in  the  machine  shop,  from  each  individual  smith's 
book  kept  by  himself  in  the  blacksmith  shop,  from  the  pattern-shop 
time  book,  which  is  made  up  by  the  cost  keeper  by  individual  ques- 
tioning, and  from  the  boiler-shop  gang  bosses,  who  keep  slates  or 
chalk-mark  records  of  the  one  day.  Every  piece  of  stock  takes  the 
job  number  in  white  paint  when  delivered  from  the  rough-stores  room. 


_Ax^ 


\y/xAj<AU    i^f-  X  sy 


■iJucX     <^-2(^ 


MAY  10  1902    ^ 


1.^ 


Ulci^tiirvv   lyt(^-fiA 


jVyXvv-    xj/^^^""^ 


>^i^A       ^.-Vft 


QJju;[vA.<A'«^  i^^'tA^ 


\.jr^X^AY 


\^^u^    J^"-^'^ 


VuOua- 


io  I 


i^.^ 


fi\U^uX>C.V^-^^ 


^JbjjM^KXA^y^^^  ^ 


niT    ^^t^ 


W 


^ 


# 


XlY- 


MACHINE-SHOP  DAILY-TIME  CARD. 

A  partial  exhibit.    The  dale  is  stamped  in  green  ink.  and  the  manuscript  written  daily  by 

the  cost  clerk.     Short-time  and  overtime  entries  are  enclosed  in  circles.     The 

boiler-shop  time  sheet  is  kept  in  the  same  way. 

The  smith-shop  workmen's  time  is  taken  in  the  same  way,  the 
boiler-shop  workmen's  names  lists  and  the  smiths'  names  lists  being 
written  together  daily,  on  large  sheets,  of  sufficient  size  to  contain  all. 
Outside  work  is  recorded  on  two  similar  blanks.  Form  3,  \^ 
inches  by  6J^  inches,  grey  and  terra-cotta  color,  stiff  cards.  Both 
these  cards  are  filled  by  the  outside  worker  day  by  day,  as  he  works, 
with  both  time  and  material  charges,  and  both  are  signed  by  the  fore- 
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man  or  customer  where  the  outside  work  is  done.  When  the  jok  is 
finished  the  grey  card  and  the  terra-cotta  cards  are  thus  duplicates, 
vouched  by  the  outside  authority  signature.  The  terra-cotta  card  goes 
to  the  cost  clerk  and  the  bookkeeper,  and  the  bookkeeper  makes  a  bill 
therefrom  to  the  customer.  The  grey  card  is  left  by  the  workman, 
on  completion  of  the  job,  with  the  customer.  As  this  card  bears  the 
customer's  own  voucher  it  cannot  be  disputed. 

When  the  customer  receives  the  bill  he  has  only  to  compare  the 
total  charge  of  time  and  material  with  the  duplicate  in  his  possession. 
These  outside-work  blanks  are  printed  on  both  sides.  The  back  is 
printed  with  the  workman's  instructions,  and  the  front  is  printed 
and  filled  as  shown  in  the  two  reproductions  given  showing  the  cus- 
tomer's duplicate  and  the  factory  time  card. 

The  items  of  "unproductive  labor,"  which  include  every  sort  of 
work  done,  other  than  office  and  clerical  work,  not  directly  charged  to 
any  production  order,  are  taken  by  the  cost  clerk  daily,  in  his  round 
through  the  shops,  made  when  he  fills  his  daily  manuscript  time  sheet 
The  separate  items  are  recorded  in  detail  on  a  monthly-statemeat 
sheet  of  unproductive  labor,  which  is  turned  in  to  the  bookkeeper  and 
by  him  is  charged  to  expenses,  divided  into  various  charges  against 
shop  betterment,  patterns,  shop  cleaning,  and  so  on. 

The  shipping  clerk  besides  attending  to  shipment  details  does  some 
estimating ;  he  looks  out  for  the  railway  transportation,  and  is  respon- 
sible for  shipping  details  generally.  Work  ready  for  shipment  is 
notified  to  him  by  department  foremen  on  a  "Ready  for  Shipment" 

card,  white,  3  by  4  inches,  stating  that  "Order  No. is  now  ready 

for  shipment,"  and  signed  by  the  foreman.  The  clerical  force  com- 
jirises  a  chief  bookkeeper,  shipping  clerk,  rough-stores  keeper,  with 
an  assistant  youth  in  charge  of  rivets,  the  cost  keeper,  and  his  assist- 
ant, also  the  stock  clerk.  The  number  of  men  in  work  varies  from 
175  to  200,  as  orders  demand. 

Almost  the  entire  work  of  collecting  and  recording  prime-cost  items 
is  performed  by  the  cost  keeper;  his  assistant,  the  stock  clerk,  has  the 
receipt  and  delivery  of  stores  in  charge.  The  cost  keeper  is  also  the  time 
taker,  and  rules  and  fills  the  manuscript  time  cards  every  day,  and  also 
handles  the  brass  check  board  and  workmen's  brass  individual  checks, 
by  which  the  entering  and  leaving  times  of  the  workmen  are  recorded, 
and  does  this  work  so  easily  as  to  have  spared  five  hours  in  one  day 
for  giving  the  information  here  presented  to  the  writer,  without  ap- 
parent inconvenience. 

Each  rivet  order  is  filled  in  small  excess  of  number,  and  from  time 
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WIDTH 

THICKNESS 
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FORM  4.     SHEET  SHOWING  DELIVERY  TO  WORKS  ON  PRODUCTION  ORDERS. 

The  original  is  a  stiff  white  card.  5  inches  wide  and  7  inches  high,  having  16  entry  lines 

under  the  heading  as  shown.     The  plates  are  stored  in  racks,  and  the  first 

column  shows  sheet-rack  numbers. 

to  time  the  left-over  rivets  are  collected  in  bulk  and  delivered  to  the 
youth  in  charge  of  the  rivet  bins,  who  sorts  them  into  their  individual 
places.  The  rivet  shed  stores  the  flanged  work,  one  side  being  occu- 
pied by  rivet  bins  and  kegs,  and  the  other  side  by  flanged  work,  and 
pressed-steel  man-hole  plates. 

In  addition  to  the  forms  shown,  there  are  two  books  of  copied 
entries  made  up  from  the  cost  keeper's  time  sheets,  one  named  "Ma- 
chine-Shop Day  Book,"  and  the  other  "Boiler- Shop  Day  Book."  These 
books  are  both  written  by  the  cost  keeper  daily,  and  these  two  day 
books  are  written  by  the  bookkeeper  into  finished-product  bills,  made 
to  purchasers.  These  day-book  items  are  variously  stamped  in  green 
ink  by  the  cost  keeper,  ^'Outside  Work,  No  Material,"  "Outside  Work, 
Material  Charged,"  as  may  be,  in  one  right-hand  column  and  the  last 
entr>'  on  a  given  order  is  followed  with  a  "Completed"  stamp  in  gjeen 
ink. 

While  this  costing  system  shows  a  firm  resistance  to  the  multipli- 
cation of  form  blanks,  and  some  ccMnparatively  unimportant  items  are 
not  rigorously  collected,  it  is  nevertheless  true  that  close  approxi- 
mations to  accurate  costs  are  made  by  its  use,  and  it  is  also  true  that 
these  fairly  correct  costs  are  obtained  by  a  very  small  outlay  of  cler- 
ical labor,  and  the  long-continued  prosperity  of  the  company  amply 
proves  the  practical  sufficiency  of  this  simple  set  of  cost-keeping  forms. 

The  fact  that  the  boiler-shop  gangs  are  made  up  of  constantly 
changing  permutations  of  the  same  workmen,  gives  rise  to  the  manu- 
script time  sheets  in  the  form  of  original  productions  by  the  hand  of 
the  cost  clerk  for  each  dav's  record. 
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IH«;  M,ONOMICAK  SIGNIFICANCE  OF  A  HIGH 
WACiK  RATE. 

liy  I'crcy  Longmuir, 

1m  nm  llffl^f»  Iff  nut  ^r^^'•<llrlK  i««iK.  Mr.  r»nir>nutr  demonttrated,  by  an  analysis  of 
•tiifq  nfffl  «yfffk  Im  M*^  Mi'llnfi'lii  niid  N"rih  of  KfiKland,  the  fallacy  of  the  idea  that  low  wages 
f'if  ifftilflllf'fl  wi*tU  «v^(^  iif  riiM^vtiv  #< finomifiil.  A  fair  or  even  high  living  wage  kept  the 
rt'ulfftiNM  MM  i*Mii  li  f(lMl^  fn'Ml'iil  fliiit  lir  fnr  inorr  than  repaid  his  employer's  extra  outlay. 
Ifi  llih  hill»<wl*i||  |iri|iM  Mf  I  (•tiifitiiilr  npplir«  a  siiiillar  argument  to  the  case  of  the  skilled 
nhikM       MmIIi   |iIin«»«  nt  llif  ilim  ti««inti  itfr  ^tiotiKly   prrtincnt  to  the  issue  in  the  United 

MtHlt-N    HllfiltN>U»*    ntlil  till'      I'litMlR*. 

IN  M  pinnliny  atliilr  \\\v  tronoiuy  of  a  hif^h  rate  was  considered 
in  \\w  tuMt'  ul  niiMKilUMl  labour  only.  With  this  class  of  labour 
ibr  iH'oniMuy  In  rviilrnocd  in  the  maintenance  of  a  higher  standard 
n(  |«b\<ib'itl  i*nirirnvv.  i\\\\\  lo  obtain  this  increased  efficiency  it  pays  to 
irtUi^  (bo  \i\W  to  n  Muu  \i|HMi  which  the  worker  can  with  some  show  of 
M*rt^M»  nbMv  in  \\w  \v\\\\{s\w  cuerKfy  in  the  form  of  food.  But  even  high 
uUo'i  \\\  \\w  \i^M*  \xi  \»uvkillo\l  l;\Un\r  are  of  necessity  too  low  to  be  re- 
^irtt\losl  \\\  ;\\\\  \A\w\  \i^\\\  \\\i\\\  that  of  maintaining  bodily  efficiency 
\^»^l\  U\^\\o\e\.  ,-\!i  IhsUK  crtWiency  and  mental  capacity  arc  asso- 
vuMxsl  n^^  \\\M\hNn  \^t  a  oUsji  v^i^'jjvneral  lalxnircr^  so  equipped  forms 
.^  ^\ss(  u^vMw^  n|SM»  \\^^^b  u*  vivAw  tor-hanvly  ntiLm  and  semi-sk£l!cd 
>\\mK\\v  \v.  A\v»^\v  \N  ',V,v.\>^^\>^tKVibv  which  the  iirenenl  labotxrcr 
x>v^- -x>svx  Vn^  anvn-v'  \>v  *Vv;vkv\v  'avInJ^  A'vI  tv^  atrjiin  rates  which 
,v^*    *s^>v  ^>-\s<v;xV<VN  -^  ;'v  \\,;^  v^:  t^;rxc«   V  rr>rthx:  cf  <el^!ctr:c:  is 
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ical  management.  In  any  form  of  works  management  thrift  is  essen- 
tial to  success,  but  the  measure  of  that  success  is  dependent  on  the 
particular  form  of  thrift  adopted.  For  instance,  there  are  many  fa- 
miliar examples  of  thrifty  men  who,  in  spite  of  their  very  evident 
economy,  make  little  or  no  headway  and  who  possess  none  of  that 
healthy  vitality  so  necessary  to  real  advance.  It  follows  that  in  undue 
straining  after  economy  the  vision  is  warped  and  the  outlook  narrowed 
— hence  the  loss  of  vitality.  Economy  to  be  genuine  must  be  rational 
and  broad;  it  must  look  not  at  the  immediate  present  but  make  pro- 
vision for  any  possible  contingency  likely  to  arise.  The  latest  devel- 
opment of  this  spirit  of  far-sighted  economy  is  to  be  found  in  the  use 
made  of  the  scrap  heap  by  progressive  establishments.  To  this  heap 
are  relegated  methods  and  tools  the  moment  they  can  be  replaced  by 
better  ones,  and  it  is  recognised  that  it  is  with  the  best,  and  only  the 
best,  tools  or  methods  that  full  success  will  be  achieved.  It  is  apparent 
that  methods  of  management  have  as  important  an  effect  on  the  char- 
acter of  the  work  produced  as  have  the  tools  and  appliances. 

Sympathetic  methods  of  management  have  been  scoffed  at  as  bribes 
to  the  worker  to  be  a  sort  of  **good  child."    High  rates  are  in  many 
cases  regarded  in  the  same  light,  epecially  by  those  who  pay  low  ones. 
It  is  surely  unnecessary  to  state  that  such  views  are  short-sighted,  for 
sjmpathetic  methods  are  based  on  a  very  full  grasp  of  human  nature 
which  recognises  that  better  treatment  on  the  part  of  the  management 
yields  correspondingly  better  results   from   the   worker.     Therefore 
high  rates  are  an  incentive  to  greater  effort  on  the  worker's  pan,  and 
up  to  a  certain  point  this  effort  will  increase  with  the  rate,  in  that  an 
ascending  rate  produces  a  higher  calibre  of  workers.    Successful  eco- 
nomical* management  lays  stress  on  the  necessity  of  obtaining  the 
greatest  possible  output  per  unit  of  production.    This  highest  possible 
must  be  obtained  alike  from  each  individual  man  and  each  separate 
machine,  and  when  obtained  can  be  taken  as  representing  the  judicious 
and  far-sighted  economy  defined  in  the  preceding  paragraph.    As  far 
as  the  machines  are  concerned,  before  such  a  state  of  efficiency  is  ob- 
tained much  outlay  of  thought  and  capital  will  be  required.     This  is 
generally  recognised,  and  tools  are  the  subject  of  thought  and  experi- 
ment before  purchase.     But  how  much  thought  or  experiment  is  de- 
voted to  the  question  of  human  tools?    In  the  majority  of  cases  prac- 
tically none.     Full  economy  is  a  matter  of  the  best  tools,  the  best 
workers,  and  the  best  methods,  none  of  which  can  be  secured  without 
an  outlay  of  thought  and  capital ;  and  in  practice  it  is  found  that  the 
greater  the  expenditure  of  these  joint  factors  the  greater  is  the  return. 
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As  the  economy  obtained  from  good  tools  is  necessarily  co-existent 

with  and  dependent  upon  that  obtained  from  good  workers,  it  follows 

that  the  latter  must  receive  as  much  thought  as  the  former.     An 

equivalent  outlay  of  the  joint  factors  in  both  cases  is  essential  to  full 

economy.    A  tool  bought  without  thought  at  a  high  figure  will  not 

necessarily  prove  economical;  neither  will  an  indiscriminate  increase 

of  wages  result  in  a  greater  output  from  the  workers.    However,  the 

tendency  to  err  in  this  respect  is  not  great,  and  where  high  rates  are 

adopted  they  are  in  all  cases  understood  as  the  reward  of  efficiency. 

As  with  the  unskilled  workers,  so  with  the  skilled  one — high  rates 

'  result  in  a  better  personnel,  and  it  is  found  that  the  better  quality  men 

gravitate  to  those  districts  in  which  wages  are  highest. 

For  convenience,  skilled-labour  rates  may  be  taken  as  ranging  from 

30  to  46  shillings  per  week  of  54  hours ;  these  limits  also  determine  for 

the  purpose  of  this  paper  the  "low"  and  "high"  rates.    Some  of  the 

contrasts  between  low  and  high  rates  may  be  tabulated  as  follows : 

Low  output. 

High  percentage  of  spoiled  work. 
Poor  use  of  time,  material,  and  tools. 
Short-sighted   narrow    outlook — con- 
sequently hard  to  manage. 
Sell  esteem  and  ambition  low. 


Low  rated  areas  in 
which  the  rate 
varies  from  30  s. 
to  35  s. 


Low  state  of 
efficiency. 


I. 
2. 
3. 
4. 

L  5. 


High  rated  areas  ] 
in  which  the  rates 
vary  from    36  s. 
to  46  s. 


Greater 
efficiency. 


f  I.     High  output 

2.  Low  percentage  of  spoiled  work. 

3.  Time,  material,  and  tools  used  to 
better  advantage. 

4.  Better  balance  of  mind  and  wider 
outlook  —  consequently  ea-ier  to 
manage. 

5.  Self  esteem,  intelligence,  and  ambi- 
tion higher.  • 

The  reduction  in  percentage  of  spoiled  work  with  the  higher  rates 
is  no  small  item  in  favour  of  their  economy ;  this  is  also  associated  with 
a  fuller  use  of  time  and  tools,  the  latter  being  made  to  yield  more  and  at 
the  same  time  receive  better  treatment.  The  economy  of  material  is 
due  in  the  first  place  to  the  lessening  of  wasters,  and  in  the  second  to  in- 
telligent use.  This  intelligence  is  also  responsible  for  the  increased 
output ;  a  thinking  worker  will  make  every  movement  and  every  stroke 
tell  and  will  give  just  the  necessary  number,  neither  more  nor  less. 
An  unthinking  one  may  put  in  far  more  strokes  than  are  necessary, 
every  one  of  which  may  also  vary  in  effectiveness.  The  manner  in 
which  different  grades  of  carpenters  drive  home  a  nail  is  very  instruc- 
tive in  this  respect,  and  also  illustrates  the  fact  that  though  a  certain 
number  of  blows  are  necessary,  one  too  many  will  damage  if  not  spoil 
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the  work.  Hence  the  higher  quality  found  with  the  increased  output 
of  the  higher  rate  is  due  to  the  fact  that  the  worker  aided  by  his 
thoughts  gives  just  the  requisite  number  of  effective  strokes  and  no 
more.  The  quality  of  the  product  is  high  because  the  worker's 
thoughts  have  been  concentrated  on  his  task.  The  question  then  nat- 
urally arises,  why  can  not  this  concentration  of  thought  be  obtained 
in  the  low-rated  areas  when  strict  methods  of  management  are  adop- 
ted? It  is  true  that  increasing  the  strictness  does  give  rise  to  more 
thought  on  the  part  of  the  worker,  which  is  devoted  not  to  the  work  in 
hand  but  to  devices  for  hoodwinking  the  management,  and  usually  the 
worker  is  successful.  Continued  hustling  can  succeed  in  producing  a 
mere  show  of  work  only ;  real  concentration  on  the  worker's  part  will 
never  be  obtained  in  such  a  manner.  Judicious  management  recognises 
that  it  is  true  economy  to  purchase  a  tool  costing  £75  which  will  pro- 
duce twice  the  amount  of  work  yielded  by  one  costing  £50.  So  with  the 
human  element ;  if  one  man  at  40  shillings  will  produce  twice  the 
amount  of  work  to  be  obtained  from  one  at  30  shillings,  then  on  the 
face  of  it  the  former  is  the  more  economical  man.  Just  as  no  amount 
of  pressure  would  make  the  £50  tool  equal  the  £75  one,  so  no  amount 
of  hustling  will  make  the  30-shilling  man  equal  the  40-shilling  one. 

High  rates  are  necessarily  based  on  the  principle  of  payment  by 
result,  which  is  translatable  into  the  reward  of  efficiency.  It  has  been 
already  stated  that  full  economy  can  result  only  from  the  highest 
efficiency;  inefficiency  even  on  the  lowest  rung  of  the  skilled-labour 
ladder  must  eventually  prove  costly.  In  aiming  for  this  efficiency 
the  rate  of  payment  should  be  considered  only  in  the  relationship  it 
bears  to  the  ultimate  cost  of  the  product.  Too  often  this  relationship 
is  ignored  and  the  rate  regarded  as  an  entity  itself. 

High  rates  have  a  very  marked  effect  on  the  workers  themselves. 
In  the  first  place,  the  increased  payment  has  an  educational  effect  in 
that  it  broadens  the  outlook  by  widening  the  worker's  horizon.  Thus 
a  certain  amount  of  travel  becomes  possible  and  holidays  can  be 
spent  away  from  home — an  educational  factor  of  no  small  import, 
for  nothing  better  can  be  found  to  rub  off  the  comers  than  contact  with 
unaccustomed  conditions.  The  increased  income  gives  an  assurance 
which  increases  self-respect  and  fires  the  ambitions,  giving  a  desire  to 
know  more  and  achieve  more;  thus  an  interest  is  aroused  in  some 
form  of  technical  or  general  literature.  Increased  home  comforts 
arc  possible — ^and  the  taste  they  awaken,  once  acquired,  the  owner 
usually  strives  to  gratify  further.  Congenial  surroundings  give  a 
balance  of  mind  which  will  effectuallv  minimise  industrial  troubles. 
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iJwWv  Hpart  from  a  lessened  cost  of  production,  high  rates  are 
(H.'<ni(>iiiicHl  in  that  they  tend  to  produce  alert  and  shrewd  workers,  men 
wh«»  can  "sro"  as  well  as  "do."  The  better  influences  at  work  on  the 
I'liaractrr,  (hir  to  the  possibilities  opened  out  by  the  higher  rate,  tend 
to  ill  vHnpr  invnitivc  faculties  and  the  power  of  concentration — ^two 
itniis  of  ^roat  import  to  the  employer. 

It  will  ho  ar^tied,  and  with  some  show  of  truth,  that  an  increase  in 
pMv  will  henrlit  \\o\  the  worker  and  his  family  but  the  publican. and 
\\\v  JMMikmaker.  Mtieh  colour  is  lent  to  this  view  by  the  fact  that  in 
veiy  inan\  easrs  nearly  the  whole  of  the  income  is  deposited  over  the 
l»ai  eiMinter.  Mut  a  deeper  examination  will  show  that  in  such  a  case, 
the  workers  so  doiujc  eouUl  not  continue  long  on  high  rates,  the  main- 
teiiance  of  which  depends  vmi  a  low  cost  of  production.  High  rates 
place  a  preiui\nn  \m\  ciViciency :  iho  toper  and  the  ne  er-do-weel  would 
\luMv<ou\  h\  \l\e  incviMahlc  law  of  irravity.  find  their  proper  level,  and 
\hc  w\Mkci  an\i\M\s  tv^  tr.djiicr  his  iH'^siiivMi  would  be  rewarded  accord- 
-.i^i:  t%^  O'lC  c\vv\r*u>n  p\'.i  forth.  Whilst  a  proTr.ium  placed  on  efficiency 
^s  r.v\vssriv,>  a  pvvwss  r.i  ;l\c  ';;\v  of  :hc  surxn-al  of  the  finest,  it  is 
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will  they  not  lead  to  uniformity  and  its  resultant  mediocrity?  No, 
the  high  rate  used  as  an  incentive  to  greater  eflfort  can  not  result  in 
uniformity,  for  it  will  always  tend  to  draw  out  all  that  is  best  in  the 
recipients.  No  worker  can  have  greater  incentive  to  greater  effort 
than  the  certain  knowledge  that  his  strenuousness  will  be  rewarded  in 
kind.  It  is  true  that  from  a  certain  section  of  workers  the  introduc- 
tion of  the  high  rate  would  meet  with  opposition,  or  rather  they  would 
strongly  object  to  the  necessary  correlative  of  high  production.  The 
home  surroundings  which  develope  this  attitude  of  objection  have  to 
some  extent  been  examined  in  an  earlier  issue  of  this  Magazine.*  A 
further  cause  may  lie  in  the  systematic  rate  cutting  practiced  by  an 
occasional  firm  working  on  a  piece-work  basis.  In  cases  of  this  kind 
rates  are  cut  because  an  efficient  worker  exceeds  a  certain  maximum — 
a  practice  which,  when  recognised  by  the  workers,  results  in  the  re- 
striction of  their  output  and  brings  out  a  spirit  of  distrust  against 
any  and  all  new  methods  proix)sed  by  the  management.  To  overc^mic 
this  spirit  of  distrust  and  suspicion  the  management  must  l>e  firm  in 
the  insistence  of  the  underlying  principle  of  the  high  rate — that  of  a 
low  cost  of  prc»duction.  If  the  worker  knows  certainly  that  increas<'d 
productic»n  means  increased  pay.  and  that  no  matter  how  high  a  sum 
he  may  earn,  presided  his  pro^iuction  correnx^nds  to  his  pay.  the  rate 
will  not  !>e  cut — then  in  very  truth  he  has  strong  indu<:ern<-nt  to  work 
to  full  capacity.  The  educative  effect  of  the  higher  rato  aln-ady  re- 
ferred !•'•  will  <ro  far  \o  remove  these  and  other  diflficuhi<-s  of  tin-  in- 
dustrial v<orA. 

Tht  ec'>ri<'n:y  ...f  a  h:::h  rate  is  trenerally  rec^^^rnised  in  j^^^-iti'/n* 
of  tr::>t :  :  -r  in  stance,  the  ireneral  manager  of  a  large  cfmcjTvn  i^  not 
selectee  '►ecause  he  rr.ay  be  the  chea]>est  man  but  rather  if/r  hi'  ^-ffi- 
dcncy.  Inoeed.  al:  exT»enence  ^^''•es  to  prove  that  in  the  '-nd  th<-  l>e*»t 
r'btainaVjr  :s  :r.  ever}'  case  the  m>'*^z  rC''»nf»mical. 

Tneref'-re  h'  :t  T>e  wiser  v.  have  a  ^killed  d<'»clor  and  an  expert  law- 
yer. :f  h  t»e  :•:  rrrr  T'"!ea=t:re  U*  listen  to  a  ynTiZ  d<'»nna  than  an  artiMe 
of  i'n^}-  r  rfth  rsite.  :t  :t  ^>e  ••{  more  prr*fit  to  have  the  servic*^*-  of  a 
iTor:*^  ti.'i'r  a-^i  a  rrst  class  cc»c»k.  wil:  it  nit  aV-  t/^ove  ec'/n«'.fmica1 
t''  hiv-t  t'-K-  s-f^.-jce     :  ir-fncierit  wrirkmen— ever  th^'rajrh  th*-!r  rate  may 
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/'v  fffhn  llnyx  Smith, 

hi  th*  iitt-,it-,ft  '.t  tt,^n>*tfntv..  I*  (•'■I  iilMf  v;itiir  \%  Att»chtd  to  the  actual  deacriptioa  of 
4rh<ff  Itfi  }tt*ti  iliffif-.  »«  t'/|.  -irwl  |ir<.'«f|  i/;/io<l.  'Mil*  r)ualiry  of  d«'finitcneM  and  coacrctCBCM  i» 
fNllfK^/M/  p•r^-^Ml  (fi  vff  ^rfMtPi'i  n< ">iifii  of  itir  iitili/Mion  of  electricity  in  one  of  tlw  ■mt 
fnMiOifH  -ff^l  *'tit\'-'  Ifi  tl»«-  lA'ifM       fur  h.uimnn. 

^  K(  )M  the  window  .of  the  swift- 
ly Hying  I'uUman,  when  some 
miles  east  of  Pittsburg,  the 
^^^^^  iravfler  gets  a  hasty  view  of  a  long 

^         ^   ^.^^^^Rlr  "'^^*  ^*^  ^''^^^  furnaces  half  veiled  in 

luurky  smoke  and  steam,  a  glimpse 
oi  swiftly  moving  red-hot  bodies 
that  |u\ss  within  the  buildings  in  the 
iorojin>muK  and  a  niomentar)*  view 
oi  a  lasiung  yellow  flame  suggestive 
\*t  X'esuvius  or  Mount  Pelee.  This 
is  thv  lauuHts  Kdgar  Thomson  Steel 
\\v»rks,  tlic  lar^*st  rail-making  es- 
•aMiHlnticiit  in  the  world,  and  an 
uiUsj^til  iM*i  v'»  Utv*  V  anivxK*  Stwl  v^*itt^\ut\.  which  has  recentlv  been 
iuvi^vnI  »»«u^  i'v  I  »Hiv\l  Si,uc>.  Stwl  v^'oMK^uuvri.     It  was  here  that 

IK'  b.yl^'^^^'  V\^M^xvMt  '^I.i'U  N  Jw^.c  *-■*'  J^'V  Ji'rjirr^ol  solely  cur  tire 
'm»«Mi»;K*»'»\  •.*'  '. Vv>vnt»  I  xuvl  1,1 ''N.  ' 'x  vi\w>5- is  v.vntini»jus  crum 
I  hv^  1 1 u iv  1  i>v'  ^'i  V  N  X i M  •  p|  v» '  'HI.*  Vic  'MM  racv  v.T  u^rc!  1  it  is  cronsmnce*! 
'iu\»  U  !hm'  '*•;•»>  a  'iinxiKA!  ".li.  '"'K  'rraiv'^".  ".'"^r'.'UiifT  ^l\  die  inter- 
^iiyxiM.v  ";»\vxx\v  N  Mv'wi  '-viMhi'v*!  ''  ^*'  ^\  .^  Ui.  '"^Te  w'iin;->*Ti:c 
usH*  .-i  tv^M  ■■.•,::    ."^y    iMM.tvv   ^^i:*-v«.    M  ^'vi.     v^js.-^:!'  Ttie  .?*iS4?c!ner 

\V*>v*i    ..'      ...V     *..i>i 
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GENERAL  VIEW  OF  THE  EDGAR  THOMSON   STEEL  WORKS. 

lay  12}  2  miles  of  single  track  with  the  heaviest  rails  that  are  made — 
one  hundred  pounds  to  the  yard.  I'igures  give  hut  an  inadequate  idea 
of  the  production  of  the  works.  A  year's  output  is  more  than  sufficient 
to  lay  a  single  track  railway  across  the  Ignited  States  from  ocean  to 
ocean.  In  the  twenty  years  of  operation  there  have  been  produced 
more  than  200.000  miles  of  rails,  sufficient  for  thirty  tracks  side  by 
side  from  Xew  York  to  San  I^'rancisco. 

One  of  the  most  potent  factors  in  tlie  (kvelr.pment  of  these  wrks 
has  been  the  use  of  electrical  apj)araius.  A  mo<lern  central  station 
distributes  electricity  to  the  various  machines,  formerly  driven  by 
small  steam  engines.  Steam  was  then  supplied  by  long  leaky  pipe 
lir.es.  and  the  loss  of  heat  by  radiation  was  very  large  and  the  c«>n- 
<!ensation  of  water  in  the  pipes  troublesome.  Xow,  a  few  slender 
wires  replace  the  large  and  cumbersome  steam  pipes,  and  at  the  end 
of  the  transmission  line  an  electric  motor  supplants  the  steam  engine. 

The  introduction  of  electricity  in  rail  making  and  the  substitution 
of  the  electric  motor  for  the  steam  engine  have  largely  come  about 
through  the  far-sightedness  of  George  Westinghouse  and  the  enter- 
prise of  Charles  M.  Schwab.  In  the  operation  of  natural  causes  con- 
stantly at  work  revolutionizing  American  industries,  capital  has  been 
plenty  and  labor  always  costly  as  compared  with  European  labor  and 
capital  engaged  in  the  same  industry.     In  America  neither  brain?  nor 
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money  has  hetMi  spared  in  the  endeavor  to  cut  down  the  labor  item, 
either  hy  the  entire  substitution  of  mechanical  processes,  or  by  the 
improvement  of  rough  devices  already  employed.  Even  the  best 
known  method  of  doing  a  thing  has  never  been  sufficient  to  the  Ameri- 
can manufacturer.  He  must  always  have  a  better  method — one  that 
makes  a  ])etter  article,  saleable  at  an  increased  price,  or  the  same  thing 
at  a  reduced  cost :  in  either  case  a  larger  profit. 

The  lulgar  Thomson  works,  without  adding  to  its  equipment  for 
rail-handling,  has  greatly  increased  its  output  during  the  past  five 
years.  This  enlarged  production  has  been  made  possible  by  using 
electricity  to  operate  the  various  metal  saws,  roll  tables,  cranes,  rail 
conveyors,  and  machine  tools.  In  adopting  electrical  inventions  (the 
macliinery  is  almost  all  of  Westinghouse  make),  two  paramount  con- 
siderations have  governed — reliability  in  service,  and  the  increase  oi 
output  with  greatly  <lecreased  later  costs.  It  was  desired  to  make  the 
operations  as  nearly  automatic  as  possible.  Reliability  was  therefore 
of  tlie  first  im|H>rtance  in  tliis  manufacturing  establishment  where 
the  cessation  of  a  single  operation  in  a  series  of  related  processes 
means  the  shut  down,  or  at  least  the  crippling,  of  an  entire  plant. 

To  obtain  a  clear  undorstamling  of  the  part  that  electricity'  plays  in 
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I'lG-CASTlNC;    MACHINE    DRIVEN    BY    ELECTRIC    MOTORS. 


the  process  of  rail  making,  the  onward  movement  of  the  raw  material, 
the  metal,  and  finally  the  rail,  must  be  followed.  The  point  of  depart- 
ure is  the  ore  yard,  licyond  the  great  mass  of  iron  ore  that  steamers 
and  railroads  have  transported  from  the  Mesaba  range,  and  which  has 
been  piled  at  this  spot,  stand  the  furnaces  flanked  by  their  stoves.  Up 
the  sides  of  the  blast  furnaces,  by  an  almost  vertical  incline,  pass 
swiftly  moving  cars  carrying  the  ore,  coke,  and  limestone  in  the  exact 
proportions  requisite  for  the  production  of  iron.  Electric  motors  hoist 
and  dump  the  contents  of  these  cars  into  the  furnace  top.  Two  thou- 
sand tons  of  material  are  poured  into  each  furnace  daily,  and  yet  a 
single  man  at  the  hoist  represents  the  only  human  agency  connected 
with  the  lifting,  tipping,  and  returning  of  the  cars. 

Formerly  the  molten  metal  from  the  furnace  was  run  into 
sand  moulds,  requiring  for  the  casting  a  large  space  over  which 
a  rather  pretentious  shed  was  erected.  The  present  operation 
of  casting  is  striking  and  if  the  time  of  casting  be  night,  the 
cast-house  is  the  scene  of  a  most  magnificent  spectacle.  A  few 
workmen  tap  the  furnaces  to  waiting  cars  on  the  track  outside.  Each 
furnace  is  tapped  every  three  hours,  but  the  times  are  so  arranged  at 
the  nine  furnaces  that  every  twenty  minutes  a  train  load  of  metal  is 
hurried  off  to  one  of  the  two  "mixers"  shown  in  the  accompanying 
illustration.  These  are  large  boxes  of  peculiar  construction  and  excep- 
tional strength,  into  which  the  metal  from  the  various  furnaces  is 
poured  from  the  metal  cars,  for  the  purpose  of  making  a  mixture 
uniform  in  quality.    The  pouring  is  accomplished  by  an  electric  motor 
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placed  within  the  house  to  the  right  and  tilting  the  car  by  means  of  the 
turning  bar  reaching  out  from  the  house  to  the  metal  car.  The  enor- 
mous tanks  of  liquid  metal  are  also  tilted  by  an  electric  motor  and  their 
contents  poured  into  other  metal  cars  standing  below.  With  an 
envelope  of  heat  overwhelming  and  stifling,  this  second  train  of  rock- 
ing, metal-splashing  cars  makes  its  way  to  the  converter  house  where 
the  metal  is  refined  into  Bessemer  steel.  .  .. 


ELECTRICALLY  OPERATED  CAR  POURING   HOT   METAL  INTO  THE  MIXES. 

The  converter  house  contains  four  Bessemer  converters.  Bdiind 
them,  fifteen  feet  from  the  floor,  are  the  tracks  upon  which  the  metal 
cars  arrive  from  the  mixer.  It  is  the  work  of  a  moment  to  couple  tlie 
electric  motor  to  the  turning  bar  that  tilts  the  car  over,  discharging  its 
white-hot  and  liquid  metal  into  the  mouth  of  the  converter  which  has 
been  turned  down  to  receive  it.  Then  back  swings  the  converter  with 
a  quickness  wonderful  for  such  a  ponderous  vessel. 

When  the  blow  is  completed,  a  great  ladle  receives  the  metal  and 
carries  it  to  one  side,  filling  the  ingot  moulds  that  stand  on  small  but 
massive  iron  cars.  As  soon  as  the  metal  has  solidified  sufficiently  to 
permit  of  the  removal  of  the  mould,  this  is  lifted  off  by  a  machine  called 
the  "stripper."  The  metal  mass,  now  solid  on  the  outside  and  fast 
cooling  within,  is  not  yet  ready  for  the  rolling  process.  The  prepara- 
tion for  the  rolling  process  is  almost  as  important  as  the  process  itsdl 
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ELElTKK.    TnX<;s    HANIU.l  N"<;    IM.nlS   nVKK   THE   SOAKINC,   IMTS. 

It  lias  Ix'cn  fniunl  hy  «-xpcric::ci*  thai  the  life  cjf  a  rail  (k'pcnds  very 
much  iipiMi  its  ])h\sioal  histnry  an<l,  cniiso|iK'ntly.  the  rolling  process 
has  lieeii  very  carefully  studied  in  connectiiMi  with  the  wear  of  the 
rails.  The  l.esi  wearinjj;  rails  are  tlmsc  wiiich  have  heen  rolled  from 
inj^ots  of  the  same  temj)erature  throu.:^hout.  Therefore,  hefore  rolling, 
the  unevenl}  cook-d  in.<r«^t  is  hroiight  to  a  imiform  temperature  and 
one  best  adapted  for  making  a  rail  of  good  wearing  (jnality.  This  is 
accomplished  in  reheating  furnaces  called  "soaking  ]>ils."  partly  be- 
cause of  their  underground  construction  and  partly  because  of  the 
heat-soaking  proce>s  to  which  tliC  ingots  are  subjected.    The  illustra- 
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i^v-  .-..',» I.-  . .- '.  <  :  i ; /v  r.'i.'.'jsc.'  rv'Jc/.-^r  •'.  ::r.  .'j'.nz.'-r.ts-.y  :per.:::g 
O/.i:  >,'  '.*  '.'/.  :.//'y^  '/:.*  •..','•.  .•  i  r-irr, .?.  :ra:k  over  '.vh:ch  the 
^/,<  ■-;.  >,;/.-  ■/;:,'.  */,  ^.«  v/</.:.'^  ;,.•:  AV.v:  :h>:  ->ank  of  r^maces  are 
;'/ ./  ,;.',..'.'  '  •'.'.'  ■',:.'/ \  >,.  .'.'^j  -  '/;-y  :r.  !ov,v:r:n;^  or  raiding  ingots. 
i  t'  /',<•' ;  ' . , '  . . ; , '  ' , ;  .*.;.'.;:"'.  .  •  >.:.'/':.*■  r  V.u^:  •  -rr  ved  I  ike  wise  by  electric 
\i,hif.-  I).'  f'j.j.^.:  ;;.»'  :!i:j/' i.'!"!  irorf,  ;i  d^.Trick-like  car  that  travels 
l/.i' 1  n.'l  )'/Hli  >,ii  i\t'  \,r\^\'^/-  'A  an  'I'-'irir  crane,  which  runs  above 
i)i<  MihM  l(h<  ''1  )iMh;i'<:  V*  i  1^1 1  all  four  rranes  arc  moving  back  and 
h'lili,  h«i/.  i.ii-.ih^^  .ih'l  ii'»A  |o«A<rifi^  tlur  whitc-hot  ingots,  the  eye  is 
l«iitlv  <l'i//l<<l  I'-.  ili<  MMiiplr. ,  -.uiftly  moving  cranes,  and  the  flashing 
lii^'Klo  Willi  lliiii  nv<'i|>Mvv(-iiii^  heat. 

I  i».i  (iiilv  1^  llir  infill  ImihltMl  c-lt-ctrically  from  the  soaking  pits,  but 
fiUti  ell  (II  it  ally  (niivrscd  In  the  l)l(H)ming  mill  about  IQO  feet  away. 
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.\    .vv-     >. -..^Mi,    ■.    ■■■   ^    ''v    '■■  ■    ■     -v^    •     -.   ..>  -f»'    .>t  :o«>v.r     3v 

.  ■  .    X    . ....  ^     .  ■    >v     '■.•..•.•     .    •     ■    .■         '.     ■  V     *  ••-:   -u^rtc  .Uttrv.i- 


. '»«         ^ 


Digitized  byLjOOQlC 


ELECTRICITY  IX  MODERN  STEEL  MAKING.  409 

middie  roll,  which,  artificially  rouj^^hcned,  catches  the  metal  and 
squeezes  it  through.  After  a  number  of  passes  the  metal  becomes  a 
l)l(H)m  about  15  feet  long  and  9  inches  square.  It  has,  in  the  process  of 
rolling,  acciuired  a  fibrous  structure  and  is  therefore  tougher  than 
before  rolling. 


ELECTRIC   MACHINERY   HANDLING  SCRAP  FROM  THE  BLOOM    SHEARS. 

The  next  process  is  to  cut  the  long  bloom  up  into  small  blooms, 
each  of  which  is  afterward  rolled  out  90  feet  to  a  three-rail  length. 
From  the  blooming  mill,  by  electrically  driven  rollers,  the  bloom  passes 
to  electrically  driven  bloom  shears  which  cut  the  red-hot  steel  into 
sections,  of  length  suitable  for  rail  rolling.  The  rough  ends  of  the 
bloom — "crop  heads'' — arc  cut  off  and  drop  down  a  chute  into  a  car 
which  from  time  to  time  is  electrically  hoisted  up  an  incline.  This 
"scrap  metal"  is  then  placed  by  an  electric  crane  in  a  railroad  car  for 
shipment  to  any  part  of  the  extensive  Carnegie  mills.  Formerly  eight 
to  ten  men  were  employed  in  wheeling  the  crop  ends  out  from  the  bot- 
tom of  the  chute ;  now  a  boy  with  a  helper  disposes  of  them.  The  saving 
in  labor  effected  at  this  point  of  the  manufacture  is  not  considerable 

Digitized  byLpiOOQlC 


4K) 


nil'  i.xGixnnRfXG  magazine. 


in  \\<^\\,  Imr  the  arnniLTcnicnt  illustrates  in  a  pointed  manner  the 
iiictlinrls  iiscfl  in  hrin.i^nnj^^  ahont  a  cheapened  production  of  steel  rails. 
r.cfr^rc  tiie  slicare^i  Khirjin  is  fnially  rolled  into  rails,  it  is  again 
pl.Kcd  in  a  rcluatinju:  fnriiafe.  The  electrical  arrangement  used  in 
(n!i\r\inu  the  Mnnm  fr^.tn  tlie  shears  Xo  tlie  furnace  is  unique  and  to 
the  carnal  nl. server  somewhat  mysterious  in  operation.  From  the 
sheafs  tn  tlie  cNtteine  reheat in^^  furnace  extends  a  tortuously  curved 
tra(  k.  perhaps  150  feet  in  lenj^Mh.  over  which  passes  a  swiftly  moving 
el(H'tii(^  Imi.uuv.  driven  l»y  the  motor  on  the  front.  The  blooms  are 
carried  on  the  car.  ^hown  empty  in  the  illustration  on  this  page.  For- 
merly a  small  lucnniotive  was  tised  in  ijrawinj;:^  the  bloom  carriage,  but 
tlu'  tt^ie  of  a  motor  for  this  pnrpt^se  has  (Hspenscd  with  the  dirty  smok- 
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'vo:-\i .  nn,.  i\-iv  c.^n:-iUn;<^,;  nM>ch  toward  making:  this  part  of 
r'\    "'•'    cV.'!'^      \\  be    jii*    ^'.>.Mr.   i>  hn^nclii   in  from  of  the  proper 

'•'■ :n'v    •:     -  i^vi  <:   "    1»^    ;:  )^l'^< i-^^-cliarc"!";:  machine  standing  on  a 

V. -'\  ":^*s    M.v;  .Mi-s'i.i,  fiv  l^l.-*  ^'v-ca'-iajje  track.    The  machine  shown 
.-.1    •^,    ,■v^  .vv,  !>:ip,   i*  .i.c:  vMi'     .i-mct-  an«*:  carries  a  Innfr  hydraulic 

\».,r,  ')"»<  v^^".ar^^"K  p-.r»v'^i""»,  t.  ;  trvi^^-y  lirii,  constantly  supplied 
V.  ,.1  ,.,....,,,;  .,,,,  ;.s.._  !'-.,  ^'  '  •■^-;'a»-riaCv  track  i>  another  trolley 
■•".  '  ■■'•^  ^'''  'h  ;«.  'V  ■*■'.....,•  ^'-..  X  •'  ■'■■  Tj-i;  .•.pi-rat.-.r  oTMhe  ciiar*jin;: 
iM>,'  ■^,  ^  -V  :->  •  -v  i^nsii'v  r-,-..  !hi  •»;  .-.n:  carnae*-  is  moved.  A 
^M  e  ,\"-".  ?v  ts,  i-v>-w  T-ii,  •  '  .  1^^  ch.-»rr.-nxj;^  machine  in  from  of  the 
f,i.-.T.,-(    .-••■''•(•.  Km  i  ■   ■■  "-M^-v    ■:::  -'v   r.lMiiT-r:-  il-irnstiru:  in  the  bloom. 
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The  same  operator  standing  on  the  electric  charger  raises  the  furnace 
door,  while  by  still  another  lever  he  controls  the  movement  of  the 
bloom  carriage.  Thus  a  single  operator  carries  for  considerable  dis- 
tance a  load  of  blooms  weighing  in  the  aggregate  a  couple  of  tons,  and, 
unaided,  puts  them  into  the  furnace.     Here  again  electrical  arrange- 


MOTOK  WHICH   HANDLES  REHEATED  BLOOMS.  HAULING  THEM  VERY  RAPIDLiriO  THE 

RAIL  MILL. 

ments,  lalx>r-saving  and  most  ingenious,  testify  to  the  ingenuity  of  the 
men  who  made  these  mills  world-famous. 

The  workmen  term  the  bloom  carriage  a  "go  devil,"  although  the 
term  is  usually  applied  to  the  manipulator  of  the  blooming  mill.  There 
is  something  uncanny  in  its  swift. tortuous, and  apparently  uncontrolled 
movement,  operated  as  it  is  by  a  man  who  seems  to  be  giving  his 
attention  to  one  machine — the  charging  buggy — while  in  reality  he 
divides  it  between  the  charging  machine  and  the  "go  devil." 

When  a  bloom  has  been  reheated,  it  is  drawn  from  the  furnace  on 
the  opix\»?ite  side  by  an  electric  "drawer"  similar  in  every  respect  to 
the  charging  machine,  and  deposited  on  a  buggy  driven  as  shown 
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above.    Jt  i^  then  carrirt!  ti-  liv.  rai!  mill,  v.iit 
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I'rom  tlR  Jini'-Ijin;;  mll^..  on  electric  roilers,  the  long  rail  passes  to 
tlu'  hot  *-a\\>.  A  tr.iuli  of  tile  lever,  and  rapidly  rotating  saws,  elec- 
trirally  driven,  cut  the  rail  in  three  pieces  each  30  feet  long.  From  the 
sav\>,  the  raiK  j)as<  one  at  a  time  H)  the  "cuner."  a  machine  that  puts 
a  ranjh<r  into  the  rail,  so  that  in  c<xjling  the  rail  will  settle  into  approx- 
imate strai^htness.  ihe  "curver"  puts  just  as  much  arch  into  the  rail 
as  gravity  can  remove  during  the  ccx)ling  period.  Thus  a  simple 
machine  ohviaies  nnicli  labor  that  later  would  be  necessarily  difficult 


KlKCTkU    vkANK   IDADlNil   KlMSllKP  RAILS  ONT\)  CARS   FOR  SHIPMENT. 

KUvliuallx  vliiNcn  iolK'r>.  K\ulijtK  t'toni  the  l»iuKlins  on  the  left,  bring  the  rails  out  from  the 

l.i^t  fMii-liinn  i>rv»co>s. 

w  ilh  a  coKl  rail,  l-'rom  ihi>  poiiu  the  rails  pass  out  on  the  "hot  bed."  a 
skid  constructed  of  i"ails  and  prL>vidcd  with  electrically  moving  clutches. 
In  primps  oi  tour  or  tivc,  the  rails  jc:o  to  the  electric  straightening 
presses,  and  then  tinal]\  to  electric  drill  presses  that  pierce  the  hole5 
throui>h  which  the  rail>  arc  afterwards  bonded  together.  Lastly,  a 
motor-driven  rail  Ck>nve\cr  carries  the  tinishevl  rails  out  to  the  shipping 
skids.     rhe\  are  reailv  for  the  markets  of  the  world. 
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THE  FOUNDATION  OF  THE  JOHN  FRITZ  MEDAL 

An  liiiitorial  Cofiimcttt. 

IX  the  ostablishniont  of  the  John  Fritz  gold  medal  the  engineering 
profession  in  the  United  States  has  perfonned  an  action  of  two- 
fold importance ;  it  has  honored  in  a  most  distinctive  manner  the 
name  and  work  of  the  dean  of  the  profession  in  America  and  it  has 
provided  an  incentive  to  others  to  follow  in  his  footsteps. 

lunmded  by  the  joint  action  of  the  four  great  national  engineering 
siKieties,  the  American  Stxriety  of  Civil  Engineers,  the  American 
Stx'iety  of  Mivhanioal  Engineers,  the  American  Institute  of  Mining 
I'jigineors.  and  the  American  Institute  of  Electrical  Engineers,  and 
intrustCil  forever  after  to  a  commission  composed  of  representatives 
oi  these  t\^ur  S(>cielies.  the  John  Fritz  medal  in  its  foundation  ex- 
presses a  remarkable  agreement  of  the  profession  upon  one  of  the 
greatest  factors  in  engineering  progress,  and  upon  the  part  Mr.  Fritz 
has  Ix^me  in  the  perfection  of  steel  making:  in  its  perpetuation,  the 
honor  of  its  award  w  ill  constitute  the  gfxal  toward  which  the  energies 
oi  ambitious  men  in  all  branches  of  the  profession  will  be  bent, 

Rorn  in  1822,  Mr.  Fritz  has  been  engaged  during  his  long  life 
ontirol\  in  the  development  oi  the  iron  and  steel  industry  of  the  United 
States,  v^nob  a  career  divers  practicall}  all  of  the  developments  in  iron 
manufacture  since  Cort  invented  the  puddling  furnace,  and  all  of  the 
tremendous  expansion  in  the  manufacture  and  use  of  steel  which  fol- 
linvctl  the  ep*v*b-makinc  inventions  of  Ressemer,  Siemens,  Martin. 
liilobrivi  nnd  Thomas. 

Mr.  Fritr's  work  has  been  mainly  that  of  a  developer  of  processes 
which,  while  the>  may  have  bail  their  origin  elsewhere,  have  found 

4ir. 
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tbeir  fullest  fruition  in  the  mills,  forges,  and  macliine  shops  of  tlie 
United  States.  It  was  he  who  with  the  lamented  llolley  anrl  witli  his 
kffcCher  George  Fritz,  practically  initiated  America  into  the  possihih 
ties  of  the  Bessemer  process,  and  it  is  in  his  footsteps  that  th'-  rn'-n 
vho  have  since  carried  on  the  work  have  trod.  Und<:r  his  iija-.tr!rful, 
conservative,  comprehensive  guidance  there  hav^:  ;^rown  m\i  in  lh«: 
United  States  5*jch  work?  as  thoje  at  Johnstov.n  and  at  VMWAmu, 
with  all  the  deve*.:pr::t:::  cf  the  n. ovrrn  thr'.-'r  hi;;h  roiiinjf  rr:jil,  th* 
bydrau'.ic  iVr^rir.;:  ^r'iz:i:.  t:>:  r.icr:':!—:-.':'.  arr:.or  p!a.-it,  V/i'i  i'^'i'/'^i'//'. 
stmcitira'-ftvil  7r:iu::::n.  c.r,i  t:; .  .."•o!-:  tr;ir.^:orr;.^*io:.  of  rr.o'!':::; 
saterfals  ■::  erturinrerin:: ;  ^r.l  w  l^:  ':.':  ttini^  <.'.  v.'  "."*•'   :'••>:' 
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THE    PREVENTION  OF  ACCIDENTS   TO   WORK- 
MEN IN  FRANCE. 

By  Jacques  Boyer. 

The  protection  of  workmen  from  injury  while  in  the  performance  of  their  duty  has  beea 
made  a  subject  of  frequent  l^slation  in  France,  besides  which  the  important  Association  iei 
Industriels  de  France  has  taken  an  active  part  in  the  work  by  its  publications,  its  inq>ec;on, 
and  its  expert  engineering  advice.  Professor  Boyer  gives  a  risumi  of  the  historical  side  of 
the  subject,  with  some  account  of  its  present  status  in  France,  and  the  experience  thus  gaiaed 
should  be  of  value  to  employer  and  employee  alike  in  other  countries. — Thb  Editors. 

IN  France,  before  the  Revolution,  the  control  of  each  industry  was 
delegated  by  royal  authority  to  the  various  miuiicipalities,  and 
no  workman  was  permitted  to  ply  his  trade  in  any  locality 
without  being  registered  in  the  local  corporation.  The  Constituent 
Assembly  abolished  this  restrictive  policy,  and  in  1791  proclaimed  the 
freedom  of  labour,  after  which  the  law  of  22  Germinal,  in  the  year 
XI  of  the  Revolutionary  Calendar  (11  April,  1803)  was  passed  to 
determine  the  respective  obligations  of  workmen  and  'employers. 
Not  long  afterward,  in  1806,  an  ordinance  of  the  prefect  of  police  lim- 
ited the  duration  of  the  working  day  upon  building  work  in  Paris. 
Finally,  in  1841,  the  regulation  of  industrial  conditions  was  seriously 
undertaken.  According  to  a  law  passed  in  the  latter  year  the  age  of 
admission  for  children  was  fixed  at  a  minimum  of  8  years  in  all  work- 
shops, factories,  and  metallurgical  establishments.  According  as  the 
age  of  the  children  ranged  between  8  and  12  years,  or  12  and  16  years, 
the  length  of  the  working  day  was  fixed  at  8  and  12  hours  respectively. 

The  laws  of  1848,  185 1,  and  1874  made  successive  modifications  in 
these  regulations,  until  the  subject  reached  its  present  status  by  the 
law  of  November  2,  1892,  modified  in  certain  articles  by  the  enactment 
of  March  30,  1900,  and  by  the  decrees  provided  for  its  execution.  So 
far  as  the  regulations  for  the  assurance  of  hygienic  conditions  for 
workmen  provided  in  the  law  of  June  12,  1893,  are  concerned,  they 
will  also  be  considered  in  their  proper  place. 

According  to  the  enactments  at  present  in  force,  children  may  not 
be  employed  in  workshops,  mines,  mills,  or  factories  before  they  have 
attained  the  age  of  13  years.  For  children,  minor  girls,  and  women, 
the  maximum  length  of  the  working  day  was  fixed  at  11  hours,  but 
since  the  beginning  of  1902  this  has  been  reduced  to  loj^  hours,  and 
after  a  period  of  two  years  it  is  to  be  reduced  still  further  to  10  hours. 
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Children  under  18  years  of  age,  and  women,  are  required  to  have  one 
day  off  in  each  week.  With  the  exception  of  mines  and  of  establish- 
ments in  which  furnaces  are  maintained  in  continuous  operation,  the 
hours  allotted  to  repose  are  required  to  be  the  same  for  the  entire 
working  force,  in  order  that  the  household  life  of  the  families  may 
be  maintained. 

The  inspection  service  is  uniform  over  the  entire  country.  There 
are  eleven  division  inspectors,  with  salaries  ranging  from  6,000  to 
8,000  francs,  and  ninety-two  departmental  inspectors,  with  salaries 
from  3,000  to  5,000  francs.  In  addition  to  these  there  is  a  superior 
commission,  composed  of  nine  persons,  these  being  two  senators,  two 
deputies,  and  five  members,  appointed  for  a  period  of  four  years  by 
the  President  of  the  Republic.  This  commission  is  charged  with  the 
duty  of  maintaining  a  vigilant  enforcement  of  the  laws  and  also  of 
passing  opinions  upon  questions  which  may  come  up  for  discussion  in 
the  same  connection.  In  case  of  any  violation  of  the  laws  of  1892- 
1900,  the  employer  is  subjected  to  a  fine  of  5  to  15  francs.  A  repeti- 
tion of  the  oflFense  renders  him  liable  to  a  further  fine  of  16  to  100 
francs.  The  maximum  fine  which  can  be  inflicted  is  2,000  francs,  un- 
der certain  provisions  of  the  law  of  1893.  Finally,  if  the  proprietor 
of  an  establishment,  after  a  second  warning,  fails  to  comply  with  the 
measures  of  security  or  health  imposed  by  the  inspector,  the  commis- 
sion is  empowered  by  law  to  close  the  works. 

General  Requirements  for  Safety  in  Workshops. — Experience  has 
soggested  to  French  legislators  certain  regulations  as  advisable  in  con- 
nection with  the  construction  of  industrial  establishments,  and  ihese 
will  be  briefly  passed  in  review.  The  most  important  of  these  relate 
to  the  dangers  from  fire,  the  conditions  concerning  which  vary  ac- 
cording to  the  nature  of  the  industry.  Many  new  factory  buildings 
are  constructed  in  reinforced  concrete,  which  appears  especially  well 
adapted  to  prevent  the  propagation  of  fire.  These  combinations  of  iron 
and  masonr}'  are  good,  provided  sufficient  play  is  provided  for  the 
expansion  of  the  metallic  |)ortions  under  the  action  of  heat ;  otherwise 
there  may  be  danger  of  rupture  and  collapse.  In  all  cases  the  build- 
ings are  required  to  be  provided  with  standpipes,  fitted  with  valves  and 
lengths  of  hose,  for  the  deliver}'  of  water  under  pressure,  the  hose 
being  placed  in  closets  provided  with  glass  doors. 

Various  systems  of  extinguishers  are  used  in  French  workshops, 
the  principal  form  being  the  Labbe  grenade.  Nearly  all  these  devices 
are  based  on  the  same  principle,  that  of  discharging  into  the  midst  of 
the  fire  a  mixture  of  water  and  carbonic  acid,  or  of  a  saline  solution 
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AUTOMATIC  SAFETY  GATES  FOR 
FACTORY    HOIST. 


^  possessing  similar  prop- 
erties. The  contact  oi 
the  liquid  with  the  burn- 
ing material  generates 
an  atmosphere  which  wil 
not  support  combustioB 
and  at  the  same  time  is- 
olates it  from  contact 
with  the  oxygen  of  the 
air. 

Exits  from  work- 
shops should  always  be 
provided  with  doof» 
opening  outward,  and 
the  passageways  should 
never  be  permitted  to  be 
encumbered  with  merchandise,  it  being  required  to  maintain  always  an 
opportunity  for  rapid  exit  of  the  employees  in  case  of  alarm.  Stair- 
ways should  be  ample  in  number,  and  made  both  large  and  strong.  If 
the  factory  consists  of  several  floors,  security  demands  that  there  shall 
be  at  least  one  stairway  of  non-combustible  construction,  and  tUf 
rule  has  been  formally  imposed  by  a  decision  of  the  Minister  of  Com- 
merce, upon  the  advice  of  the  committee  of  arts  and  manufactures. 

Passageways  between  machines,  tools,  or  other  pieces  of  mechan- 
ism should  never  be  less  than  80  centimetres  (31  ^4  inches)  in  width. 
In  chemical  works  especial  attention  should  be  provided  to  prevent 
accidents  from  workmen  falling  into  vats,  tanks,  evaporating  pant, 
or  other  vessels  containing  corrosive  liquids,  this  requiring  that  th^ 
be  enclosed  with  railings  not  less  than  90  centimetres  high  (35J4 
inches),  the  rims  of  the  vessels  also  being  made  high  whenever  prac- 
ticable. 

Elevators  and  hoists  of  every  kind  are  frequent  sources  of  acci- 
dents. In  order  to  prevent  accidents  by  reason  of  workmen  fallii^ 
down  the  shafts,  the  doors  should  always  be  kept  closed  on  every 
floor,  except  when  the  cage  is  opposite,  and  this  is  best  accomplished 
by  some  form  of  automatic  device.  This  is  readily  accomplished  for 
the  top  floor  by  providing  a  trap  door  which  is  opened  by  the  cage 
itself,  and  closes  down  upon  it  in  descending,  while  for  the  ground 
floor  sliding  gates  operated  by  chains,  as  shown  in  Figure  i,  may  be 
conveniently  used.  For  the  intermediate  floors  various  devices  may 
be  used  according  to  local  conditions.    In  Figure  2  is  shown  an  ar- 
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rangement  frequently  employed.  On  each  side  of  the  cage  is  fixed  a 
bent  bar  A.  A  lever  B  is  hinged  to  the  bar  A  at  b,  and  is  also  con- 
nected to  it  by  a  helical  spring  R,  extending  from  a  to  c.  The  doors 
on  each  floor  are  arranged  to  slide  vertically,  and  are  provided  with 
projections  E,  of  sufficient  length  to  engage  with  the  end  of  the  lever 
B.  The  doors  are  counterbalanced  to  such  an  extent  as  to  leave  a 
slight  preponderance  to  close  them.  When  the  cage  rises  the  levers  B 
engage  with  the  projections  E,  and  the  door  is  lifted,  the  strength  of 
the  spring  being  somewhat  greater  than  the  unbalanced  weight  of  the 
door.  When  the  cage  descends  the  door  is  lowered.  If  the  cage 
continues  to  ascend  the  movement  of  the  door  is  checked  by  stops  and 
the  extension  of  the  spring  R  permits  the  lever  B  to  pass  the  projec- 
tion E,  and  the  door  descends.  In  descending,  the  lever  B  is  lifted  as 
it  passes  each  door  by  contact  with  the  projection  E. 

Motive  Power  and  Transmission. — In  manufacturing  establish- 
ments in  France  a  special  room,  usually  of  ample  size,  is  generally 
reserved  for  the  prime  movers,  either  steam  or  gas  engines,  sufficient 
space  being  given  for  the  engineer  to  obtain  complete  access  to  every 
part  of  the  machine  barred  to  the  general  public.  Hydraulic  motors 
are  also  usually  placed  in  a  separate  compartment  whenever  possible, 
railings  being  placed  on  either  side  of  the  entrance  and  discharge 
flumes,  as  well  as  on  both  sides  of  the  passageway  leading  to  the  reg- 
ulating gates.    Turbines  are  naturally  always  enclosed. 

Cranks  and  connecting  rods  are  often  the  causes  of  serious  acci- 
dents if  they  are  not  enclosed  in  railed  spaces,  and  it  is  customary  to 
provide  such  guards  that  accidents  can  occur  only  through  fool- 
hardiness.  WTien  the  two  portions  of  a  transmission  shaft  are  intended 
to  be  coupled  or  uncoupled  at  will,  some  form  of  clutch  gearing  must 
be  employed.  Various  forms  of  safety  clutches  have  been  devised  for 
this  purpose,  among 
which  may  be  mentioned 
the  friction  pulley  of 
Piat,  the  clutches  of  Ed- 
meston  and  Snyers,  and 
the  automatic  clutch  of  / 
Brancher.  A  typical  de- 
vise is  the  clutch  of  M. 
L.  Barral,  in  which  the 
friction  blocks  are  oper- 
ated by  the  diflFerential 
angular  movement  of  the 
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two'    shafts     until     the 
coupling  is  eflFected. 

Pulleys     which     are 
placed  but  a  small  disr- 
tance    above    the    floor 
must    be    protected    \sy 
being  boxed  in.     Verti — 
cal  belts  should  be  en- 
tirely enclosed  in  casings 
of  wood  or  sheet  iron. 
Horizontal   belts   should 
be  protected  so  that  ac- 
cidents  may   not   occur 
in  case  of  their  rupture, 
this  being  the  only  dan- 
ger     which      need     be 
guarded      against,     the 
simplest   plan    being  to 
place    beneath    them   a 
shield    suspended    from 
the  ceiling,  or  supported 
from  the  floor  or  from 
the  walls. 

When  a  horizontal  shaft  passes  beneath  a  staircase  the  belts  may 
be  protected  by  an  enclosure  extending  from  the  ground  and  enclosing 
the  pulleys. 

The  handling  of  belts  may  become  the  source  of  serious  accidents 
and  hence  numerous  devices  have  been  employed  to  permit  them  to  be 
managed  in  safety.  I  may  here  indicate  the  principal  methods  em- 
ployed, according  to  the  excellent  work  ''La  Securiti  du  Travail  dans 
I'lndustrie,"  by  M.  Paul  Razous,  departmental  inspector.* 

For  shifting  light  belts  a  simple  pole  with  fork  may  be  used.  For 
heavier  belts  this  cannot  be  employed  with  safety,  and  some  form  of 
belt  shifter  must  be  mounted  by  the  side  of  the  pulley.  A  ntunber  of 
such  devices  have  been  constructed,  among  which  may  be  enumerated 
those  of  Biedermann,  Baudoin,  Brancher,  Piat,  Forest,  etc.,  etc.  As 
an  illustration  I  may  describe  the  usual  construction  of  the  firm  of 
Piat.     This  apparatus.  Figure  3,  which  is  intended  for  belts  not  ex- 

•  P»ul  Razous.  La  Securiti  du  Travail  dans  VIndustrie.  Paris.  Ch.  Dtmod.  In  the 
coiine  of  this  article  I  have  had  several  occasions  to  use  this  remarkable  book,  written  by  an 
cfScia]  who  has  had  excellent  opportunities  of  obtaining  authoritative  information  concerning 
the  methods  emplojred  in  France  for  the  prevention  of  accidents  in  workshops  and  factories. 


FIG.   3.      PIAT   BELT    SHIFTER. 


Digitized  by 


Google 


PREVENTION   OF   ACCIDENTS   TO   WORKMEN.  423 

ceeding  8  to  9  centimetres  in  width  (3  to  3)^  inches),  is  composed  of 
a  sleeve  carried  by  collars  A,  B,  and  operated  by  an  endless  cord  P. 
Two  wrought-iron  arms,  U  and  G,  are  used,  one  to  unship  the  belt 
and  the  other  to  replace  it  on  the  pulley.  The  operation  is  as  follows : 
The  belt  being  oflF  the  pulley,  a  partial  revolution  of  the  sleeve  may  be 
made  by  pulling  upon  one  part  of  the  cord,  while  the  other  part  is 
held  taut  in  order  to  maintain  sufficient  f  rictional  contact.  As  a  result 
of  this  movement  the  arm  G  leaves  the  belt,  which  is  picked  up  by  arm 
U,  and  delivered  to  the  pulley.  The  belt  is  unshipped  from  the  pulley 
in  a  similar  manner. 

The  methods  employed  to  prevent  the  bursting  of  grind-stones, 
oner)'  wheels,  and  fly  wheels  are  now  generally  designed  in  view  of 
the  provisions  of  the  act  of  March  10,  1894.    In  the  case  of  ordinary 
grind-stones,  used  for  sharpening  tools  and  revolving  at  a  moderate 
speed,  there  is  little  or  no  danger  to  be  apprehended.     For  wheels  of 
natural  or  artificial  abrasives,  employed  for  polishing  or  cutting  metals 
and  operated  at  high  rotative  speeds,  the  action  of  centrifugal  force 
must  be  considered.    Since  the  stresses  increase  according  to  the  square 
of  the  velocity,  according  to  the  mass,  and  to  the  radius  of  gyration, 
these  may  become  enormous  at  the  high  rotative  speeds  frequently 
used,  and  may  occasion  the  rupture  of  the  wheels  with  consequent  risk 
of  fatal  or  serious  injury  to  the  operatives.     In  order  to  minimise  the 
risk  of  such  accidents  the  French  administration  has  recommended 
that  the  circumferential  velocity  shall  not  exceed  13  metres  per  second, 
(42.6  feet  per  second)   for  natural  grind-stones,  and  25  metres  per 
second   (82  feet )    for  artificial  wheels.     Grindinja: 
wheels  are  now  freciuently  made  double-conical  in 
shape,  as  shown  in  Figure  4.  with  a  greater  thick- 
ness at  the  centre  than  at  the  circumference,  and 
mounted    between    two    plates    under    which    are 
washers  of  felt  or  rubber.     Such  wheels  usually 
break   across  one   diameter,   and   the   plates   and 
washers  aid   in   holding  the   fractured   pieces  to- 
gether. 

In  order  to  avoid  accidents  from  the  bursting 
of  fly  wheels,  it  is  necessary  to  use  cast  iron  of  the 
best  quality  and  to  form  the  rim  so  as  to  oflPer  a 
minimum  degree  of  resistance  to  the  air.  In  some 
instances  the  rims  have  been  built  up  of  wrought  fig.  4.  safety 
iron  or  steel  and  in  other  cases  thev  have  been  re-  m^i^'ntixc  fok  a 
mtorced  bv  a  wrappmg  of  steel  wire.     It  is  also    grixdivg  wheel. 
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%u9'^\  lii  I'^rtanf  ftiat  the  engine  should  be  furnished  with  a  reliable 
rr^iihitor.  in  f^rflcr  that  a  tiniform  speed  may  be  maintained  and  that 
llir  Mij/inr  fiijiy  not  "rtin  away."  The  Farcot  governor,  a  modification 
of  Ihr  Of  ii:ni;il  liall  governor  of  Watt,  is  much  used  in  France,  because 
it  iv;  nr,ulv  I'io^hionoiis  and  maintains  a  very  uniform  speed  of  the 
rn^;inr  m  ^|»ilr  of  ^Mcjit  variations  in  resistance.  For  high-speed  en- 
|iinr«:.  hnwrvn,  shaft  ^'ovcrnors  arc  generally  preferred,  the  Lecouteux, 
(iniiiHi.  \\'<">tin^hnnsr,  and  others  being  used. 

Anolhrt  ir.itnir  uf  nuich  importance  in  connection  with  safety  is 
Ihnt  i»l  |»o»vi^it»n  Ini  the  pronipt  stoppage  of  the  engine  in  case  of  ac- 
inlrnt,  *.nt  h  .i^  th.it  nf  a  workman  being  caught  in  a  coupling,  shaft, 
whril.  »'t  nthri  pait  of  tl»e  maoliinery.  For  this  purpose  it  is  not 
unu'.Uiil  to  tithl  the  variiMis  rmMus  of  a  factory  connected  with  the 
rui:n»r  i.mmu  hv  eUvliic  auiuinciators.  This  provision,  however,  is  not 
rtlw.n'.  *.\»thv»vMU  Much  precious  time  may  be  saved  by  providing  a 
\\\\\\\  \s^\\\\A  ot  ihv'  enj;ine  from  ihe  possible  scene  of  accident,  and 
jir\\M,\l  lU'Mxv^v  ha\v'  Ihvi\  pivduocd  for  this  purpose.  Such  an  appar- 
rtt\iv.  opoi;\iv\l  oUviiuMllv.  has  been  devised  by  M.  Ressenon.  and 
ttr*-.t'xv  v  ••\^U-  !n  l\^!!t;;s  Mio^  v^  v.':c.  l\v  pressing  a  b'^tton  in  any 
cux'  X*'.  '/-v*  \\^^;^i\w,ts  \>i  .m  c<t.iM:sh:v.c:::.  :ho  following  succession 
-   x  -.^w-vaNv.       *. .  :".c  o^sir.g  o:  :hc  s:can:  s:>r  v:i!ve:  J.  :he 
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necessary  it  should  be  effected  by  automatic  devices,  which  can  be 
replenished  when  the  machines  are  standing.  Trains  of  gearing 
should  be  lubricated  only  through  proper  openings  provided  in  the 
cases  in  which  they  are  enclosed. 

The  Guarding  of  Machine  Tools. — Having  considered  the  princi- 
pal methods  of  preventing  accidents  in  connection  with  the  motive 
power  machinery,  it  remains  to  consider  the  principal  tools  and  ma- 
chines themselves ;  referring  especially  to  methods  and  appliances  used 
in  France. 

In  wood-working  establishments  especial  attention  should  be  given 
to  circulars  saws,  band  saws,  and  hand  jointing  machines,  or  hand 
planers,  as  the  latter  are  sometimes  called.  The  accidents  occasioned 
by  circular  saws  are  due  either  to  the  contact  of  some  portion  of  the 
body  of  the  operator  with  the  teeth  of  the  saw,  or  to  the  projection 
of  pieces  of  wood  back  over  the  top  of  the  saw.  The  latter  class  of 
injuries  is  not  at  all  uncommon,  the  short  ends  cut  off  by  the  saw 
catching  in  the  teeth  and  being  thrown  back  with  great  force  against 
the  head  of  the  operator,  frequently  with  fatal  results.  Accidents 
from  cutting  are  best  prevented  by  surrounding  the  saw  with  some 
form  of  guard,  while  at  the  same  time  it  is  advisable  to  make  it  very 
convenient  to  stop  the  saw  readily,  in  order  to  remove  the  temptation 
to  clear  away  sawdust  with  the  hand  while  the  saw  is  running. 

Accidents  due  to  the  projection  of  pieces  over  the  saw  may  be 
prevented  by  arranging  a  dividing  blade  by  the  side  of  the  saw,  back 
of  the  centre,  so  as  to  guide  the  cut  off  piece  away  from  contact  with 
the  saw  teeth.  A  heavy  plank,  suspended  from  the  ceiling  in  front  of 
the  workman,  may  be  made  of  such  a  lencrth  as  to  i)ermit  unobstructed 
vision  of  the  work,  and  yet  furnish  complete  protection  against  flying 
blocks. 

In  view  of  the  numerous  accidents  from  cutting  by  circular  saws, 
the  Association  des  Industricls  dc  France  instituted  a  competition  for 
the  design  of  a  satisfactory-  form  of  safety  hood.  The  conditions  re- 
quired that  the  protecting  de\nce  should  permit  pieces  to  be  sawed 
readily,  either  longitudinally  or  across  the  length,  and  that  it  should 
operate  automatically,  both  as  a  guard  against  cutting  the  operative 
and  against  injur}-  from  projected  blocks.  Numerous  inventions  have 
been  submitted  in  consequence,  and  from  the  report  of  M.  Mamy.  the 
director  of  the  association,  is  taken  the  description  of  the  apparatus 
of  M.  Fleuret.  which  received  one  of  the  awards  in  the  competition. 
The  Fleuret  safety  hood.  Figure  5.  consists  of  two  arms.  G  and  H. 
hinged  upon  the  same  pivot  O.  mounted  in  the  slot  S,  of  the  support  S. 
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FIG.   5.      PLAN   AND  ELEVATION   OF  FLEURET   SAFETY   HOOD  FOR  CIRCULAR  SAWS. 

the  arms  being  connected  by  a  piece  of  perforated  sheet  iron.  The 
extremity  of  one  of  the  arms,  B,  carries  a  sort  of  jointed  angle  K, 
similar  to  a  pair  of  compasses,  guided  by  an  arc  c.  The  extremity  of 
K  carries  a  slotted  piece  engaging  with  a  pin  on  the  slide  V.  The 
first  screen  d,  made  of  a  frame  of  iron  covered  with  perforated  sheet 
metal,  oscillates  about  the  point  t,  its  movement  being  guided  by  the 
quadrant  and  pin  x,  which  latter  serves  as  a  point  of  suspension  of  a 
second  screen  E.  The  dividing  knife  F»  attached  to  a  flat  iron  bar  m, 
is  so  adjusted  that  it  enters  into  the  line  of  cut  of  the  saw.  The  vari- 
ous parts  are  provided  with  adjustments,  so  that  they  can  be  adapted 
to  the  saw  which  may  be  in  use.  The  action  of  the  apparatus  is  as 
follows : — The  entering  piece  of  wood  raises  the  fixit  A,  and  thus  lifts 
the  slide  \\  this  latter  then  resting  on  the  piece  until  it  is  nearly  cut 
through.  The  screens  D  and  E.,  are  successively  lifted  by  the  piece 
to  be  cut,  so  that  at  no  time  are  the  teeth  of  the  saw  exposed  where  they 
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can  be  brought  in  contact  with  any  part  of  the  body  of  the  operator. 
The  pressure  slide  V  and  both  of  the  screens  thus  have  their  move- 
ments controlled  entirely  by  the  action  of  the  work,  and  no  especial 
attention  is  demanded  of  the  workman.  The  dividing  knife  F,  sep- 
arates the  loose  piece  as  it  is  cut  off,  so  that  it  cannot  be  caught  by  the 
teeth  of  the  saw,  and  thus  danger  from  projected  blocks  is  avoided. 

Band  saws  may  be  protected  as 
shown  in  Figure  6,  in  which  the 
idle  portions  of  the  saw  are 
guarded  by  the  wooden  casing  A 
B,  while  the  lower  wheel  is  also 
boxed  in  as  at  C,  in  order  to  pre- 
vent contact  with  the  feet  of  the 
workman.  Such  a  casing  also  pre- 
vents accidents  due  to  the  break- 
ing of  the  saw  blade,  but  it  must 
be  arranged  so  as  to  interfere  as 
little  as  possible  with  the  removal 
and  replacement  of  the  blades. 

The  jointing  machine  or  hand 
planer  consists  essentially  of  two 
iron  tables,  between  which  is 
placed  a  horizontal  cutter  head  re- 
volving at  a  high  rate  of  speed. 
The  piece  of  wood  is  pushed  over 
the  cutter  head  by  hand,  the  depth 
FIG.  6.    GUARD  FOR  BAND  SAW.  q{  (he  cut  bciug  govcmcd  by  the 

difference  in  the  level  of  the  two  tables.  Various  arrangements  have 
l)een  made  to  protect  the  knives.  The  Schrader  guard  is  generally 
used  in  France ;  it  consists  of  a  curved  piece  of  sheet  iron,  so  arranged 
that  it  is  pressed  tangentially  against  the  piece  of  wood,  effectually 
covering  that  portion  of  the  blades  which  is  not  beneath  the  wood. 

Vertical  moulding  machines  are  frequent  sources  of  serious  acci- 
dents, and  for  these  the  firm  of  Guillet  &  Fils,  of  Paris,  have  designed 
a  guard  containing  pressure  springs  which  avoid  the  necessity  of  ap- 
proaching the  hands  closely  to  the  rapidly  revolving  cutters.* 

In  the  general  machine  shop  various  special  forms  of  protecting 
devices  will  be  found  in  connection  with  lathes,  planers,  shaping  ma- 

•  Collection  de  Dispositions  et  d'Appareils  Destints  d  Efitrr  les  Accidents  de  Machine. 
Mulliotise,  1889.  An  abstract  of  this  valuable  paper  will  be  found  in  a  contribution  to  this 
tol^lccC  by  the  late  John  H.  Cooper,  in  the  Transactions  of  the  American  Society  of  Mechani- 
cal Eagiiiecrs,  VoL  XII,  pp.  349-264,  1890. 
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chines,  <lrtll  presses,  and  other  tools.  These  usually  take  the  form  of 
scrcons  of  wire  netting,  or  of  special  guards  arranged  about  the  tools^ 
hut  th<7  naturally  vary  with  Ux:al  a>nditions  and  cannot  be  specificallj^ 
ilrsrrihrd  here.  It  will  suffice  to  note  that  in  France  the  decree  of  May 
I  J,  iH(;,),  provides  that  children  under  i6  years  of  age  shall  not  be 
pctniittnt  lo  operate  shearing  machines,  or  other  mechanical  cutting 
lool».  I  tie  rutting  machines  used  in  paper-making  establishments,  bind- 
ei  ies.  print iu^^  otVices,  ati<l  elsewhere  arc  frequent  sources  of  accidents, 
the  attendants  faitiufr  to  withdraw  their  hands  in  time.  The  best  form 
of  precaution  is  found  in  so  constructing  the  machine  that  the  knife 
tise.<t  In  power  ami  is  autonuuically  retained  at  the  highest  position, 
riHiuinuK  the  act  o(  the  attentlant  to  cause  it  to  descend. 

I'.Kvtricrtl  Apparatus*  -  The  AssiKMation  for  the  Prevention  of  Acci- 
\KMits  of  Normandy  has  prei>arcd  instructions  for  use  in  connection 
\\\\\\  oKvlricrtI  app%U'alus»  and  these  jjonoral  rules,  taken  in  connection 
\\\\\\  those  ot*  ll^c  diYUT  ot*  March  lo.  18114,  constitute  the  practice  of 
iho  iu\Utyir\  in  l*'rauco.     The  princijvil  ptMuts  included  are  briefly: 

\\  i?i  t\^)\im\)  ttu^t  an  insulating  layer  be  {dated  between  the  base 
x^V  «i  \l\  nanuH  atul  its  t\nnKiati\MU  N\^  dynauK^  may  be  placed  in  a  situa- 
thMH  wIhmv  \\  \\\^\  W  \x^<\\cA  by  any  expk>Q^ive  or  inflammable  mate- 
n^i^s  o\\\^^  ^uxlov  vvrtAiu  ncj^tdatHMts  5^>\*emin|r  its  complete  endosore 
i;«  yi  WNVsK^^  cAsiinj:.  Rxv^?^i5i  v>^WAimw5*  aocmnubtcrs  art  not  pcr- 
"^^^tw;  ;y^  "Jv  KjiWvv,  ^\  a^v  Ur.^^vss  siiKX  ihc  di^mu^agiesnent  erf  oxygen 
.-^•jix^  h\v;^\yv*:^  ^-^^x  ;oax^,  :o  a^^  o\;v\\:^^xi.  Snch  nx^m»  sfaoold  be  pro- 
\n\\\  xxi^V.  a  ^.\^>^\■^^■tV/.  x\*';';;'i'U:v.-«^:  A.";Vj\irAn^:s.  jufki  Hghied  by  incaades- 

A"N\  iV-*!-.  v>KV>  sh^v.V;  >tfixv  iTisa*A:*iTu:  :ju'ws^ 

^if:  ^v:  SiVftoc  ,^:  TK^;  )c5?s  ;>Wir.  S  ood: iT^x*:rrs.  Cvmnccncms  hoween  The 
vN-wjrfv^  urs-.  rhc  ^•*•i,v^^v^fcr,^  sK^n)*!  he  insntatrA.  >tiJ:  hame  condncrars 
>hi];  K  rv-mkr<v  n  s»iivvvro/.  ujv*r.  rvircpUiin  msnlaiarsL  care  beb^ 
iftvvr  ?o  kwf^  rK^*  «;  *  drstijr«v  f%iir.  meiallic  mastse^  n^^isi.  cte. 
X '«vv^v"xv  ■Hr\>  «**  n,-v  jv^mjmv'  h^  iht  Fr<n»rh  AdministTatinr.  iar 
H«:^    info-*,v    i\i'iiKi.  fi"A  rV  it^nlnroi.  vi-r<  misc  ht  xnsihit  7nr  ia- 

t\-J%>  ii  :.v\\"<s?ht<  v.vvV^r  0'*^nihii>^  ti  Thi  x\Tili^.  i:  Thr  latter  xre  ittn 
•  i!^"ir*  V  'v^.iiv?^'>'>  oji — t'liK.  •'  -*" — -'":  '^t  m^'-i  Thar  !r  amMfes  must 
K  >t.-  'xl?!,^*    tUp:  Hv-   oann.v   -  ^nv   it   c^nuw"'  with  «ui:  ftther. 

X'  ii^^fiinf^fs  nn*    tK*  %x-A-4.  nn?<:  He  swh»^r*er.  tr  rfmsant  j 
"'stvsrt^A**      ^v  Mr^nc  t^^-Aniti-  ^-atk  *\^  silk,  ti^^nlafiwi  miBS  J 
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be  used.  The  section  of  wire  should  always  be  proportional  to  the 
current,  so  that  overheating  may  not  occur  to  such  an  extent  as  to 
injure  the  insulation.  Automatic  circuit-breakers  or  safety  fuses 
should  be  installed,  to  act  whenever  the  current  exceeds  10  amperes, 
and  convenient  cut-out  switches  should  be  placed  where  they  can  be 
readily  operated. 

Chemical  and  Metallurgical  Industries. — The  principal  source  of 
danger  in  chemical  works  is  found  in  the  various  vats  and  tanks  con- 
taining hot  solutions,  or  strong  acids  or  alkalies  or  other  corrosive 
liquids.  In  such  work,  apart  from  any  mechanical  protection,  the 
careful  co-operation  of  the  workmen  is  essential.  The  use  of  special 
forms  of  spectacles  to  protect  the  eyes,  or  of  respirators  and  masks  to 
guard  against  deleterious  dust  and  vapors,  should  be  required.  In 
order  to  protect  operatives  from  flying  glass  in  the  case  of  the  break- 
age of  retorts,  these  latter  should  be  surrounded  with  shields  of  mica, 
while  earthen  vessels  containing  alkalies  should  be  encased  in  wood. 

Factories  in  which  very  inflammable  substances  are  made,  such  as 
collodion  and  varnishes,  also  refineries  for  petroleum,  essences,  and 
other  hydrocarbons,  should  require  the  operatives  to  wear  special  gar- 
ments, consisting  of  a  blouse  coming  close  up  to  the  neck  and  fitting 
closely  to  the  wrists  and  body,  together  with  trousers  of  similar  ma- 
terial fastened  closely  at  the  ankles.  For  this  purpose  the  woolen  fabric 
known  as  "lasting"  is  nuich  used  in  France,  since  this  is  found  to  ig- 
nite with  much  difficulty,  and  to  cease  burning  when  removed  from 
the  flame. 

Pow^der  mills,  dynamite  factories,  and  other  establishments  devoted 
to  the  manufacture  of  explosives  are  regulated  very  strictly  in  PVance. 
The  following  restrictions  are  imposed  by  law : — The  floors  are  re- 
quired to  be  covered  with  sheet  lead.  If  wood  is  used  in  any  case  the 
heads  of  the  nails  must  be  imbedded  in  mastic.  Frequent  sprinkling 
and  sweeping  is  also  required.  The  buildings  are  required  to  be  sub- 
divided to  the  greatest  possible  extent,  and  between  them  are  erected 
fortifications  of  sodded  earth.  In  Figure  7  is  shown  a  view  of  the 
general  arrangement  of  the  dynamite  works  at  Saint  Martin  de  Crau, 
in  the  Department  of  I  touches  du  Rhone,  near  Marseilles,  giving  an 
excellent  idea  of  the  manner  in  which  the  buildings  are  separated  and 
isolated  from  each  other.  Before  entering  the  works  the  workmen 
are  rigorously  inspected  to  see  that  they  have  upon  their  persons  no 
matches,  tobacco,  or  knives,  and  they  are  required  to  remove  their 
shoes  and  to  wear  sandals.  The  explosive  substances  are  worked  in 
the  form  of  pastes  as  much  as  possible,  and  in  some  cases  they  are 
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rrmriifnilated  under  water.  The  sieves  and  screens  are  made  of  fabrics 
('<nitHtriinf{  no  wire  and  their  frames  are  lined  with  lead.  All  dqwts 
(if  powder,  dyriatnitc,  ftiliniiiatcs  or  other  explosives  are  required  to  be 
strictly  .(;(parat<'(l  frrnn  rooms  containing  electrical  machinery. 

In  ofttablishnionts  for  the  manufacture  of  chloride  of  zinc  or  sulphate 
of  irohf  (»r  in  which  castings  or  sheets  of  metal  are  pickled,  as  well  a^ 
ill  work!)  for  the  electrolysis  of  saline  solutions,  care  shocdd  be  provided 
for  atiiptc  ventilation  to  remove  the  disengaged  hydrogen  and  avoid 
explofiions.  Vapours  of  bisulphide  of  carbon  are  highly  explosive 
when  mixed  with  air.  and  (^rreat  care  should  be  taken  in  cases  in  wliidi 
it  is  involved.  At  the  works  of  MM.  Deiss  &  Odet,  in  Paris,  Ais 
liquiil  is  kept  beneath  a  Unly  of  water  two  metres  in  depth. 

In  tlie  vicinity  of  lime  kilns  care  should  be  taken  against  Ae 
snlTiHation  of  workmen  by  the  disengagement  of  carbonic  add.  In 
tt\o  n\am\factinv  of  Javcllc  water  or  other  bleaching  materials  a  most 
olTivtive  ventilrtti\>u  is  necessary  to  remove  the  fumes  of  ddorin^ 


'  X  *«!/  ohnmK*^  i?<tv    «i   tKf  n*anni;icTit?x  f*:  sali^onc  acid  wr  3T- 
>-nVc  ir  ?Kc  wine:  trnMi.  ^rtiii^  mo  Hr  ^^HsMi  »I  Ite  i 
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last  is  shut  off,  in  order  to  prevent  the  return  of  gas.  If  the  outlet 
f  the  furnace  is  closed,  the  charging  door  should  be  opened  when  the 
last  is  stopped. 

In  foundries  and  forges  the  principal  source  of  accidents  is  found 
1  the  burning  of  workmen  by  molten  metal  or  slag  thrown  out  by 
gitation  or  local  explosions.  The  usual  protection  employed  in  such 
k'orks  in  France  consists  of  a  mask  of  wire  gauze  and  an  apron  of 
sbestos  cloth. 


riQ.  6.  wokKi.Nj  •*  7.-:l  ml  haM-^l  enamelling  m.k^hisl. 
A  recent  example  ••f  a  'ievice  v''T  the  protectirm  of  operatives  :v 
Found  in  the  impri»ved  K.-nh,rM:V.\nz  furnace  -ri vented  bv  M.  Dormoy 
lirector  of  the  N:»ugland  ^^''.•^k!^.  :n  the  Deriarrment  r»f  Ai«»ne.  for  the 
jrevcntion  of  lead  pr'i5.r»n:n£:  •  ^f  the  c*p>era::Yf>.'  A^  sh'-'wn  in  Figure 
l  the  apparatus  o-.«ns;si>  r-nndiiallY  ..f  a  ca^.  enc'''>ed  on  it?  four 
ndes  with  glass  w-r-o-'w*.  -a  a  rcvoh-ing  T-'atf'-rrr.  a-jC  '-.f  a  funnel- 
shaped  bopf»er.  Tw-  -':::nc  d-^'.-rs  tre  aT^n^ec  :■:•  T^e  r«;'KTated  by 
rhain  gearing,  s.'  that  :h*^;  —.sty  lie  reiii'y  "Tit-nec  anc  the  pieces  to 
>c  cnamelle-::  :r:!r:»:uced  T»r''»rr:p:'y.  Tr-e  -wirjd ■'»-«*  are  then  Cjof^ed  and 
he  pieces  art  tx7»':'>e']  t-  :he  aai-»n  <-■:'  tht  f-Tiace.  the  enamel  being 
lelivered  thr''«uch  a  ^7»enal  passaxre.  -whije  the  r--ne?-  art  carried  off 
Jiroogh  the  chimney. 


'r#Cr. 
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Editorial  Comment 


General  Ah  hot's  convincing  argu- 
nent  for  the  regulation  of  the  Chagres 
)y  the  *' two-lake  plan,"  which  leads 
his  issue,  is  presented  under  the  con- 
iction  that  the  Panama  route  will  be 
nade  fully  available — that  political  ob- 
tacles  will  be  removed  as  engineering 
mcertainties  were,  long  since — as  finan- 
ial  doubts  have  been  by  the  recent 
borough  investigations.  In  spite  of 
he  present  annoying  delay,  due  to  the 
ack  of  frankness  and  lack  of  plain 
ommon-sense  in  Colombia  (or  in  her 
epresentative),  our  faith  remains  un- 
haken  that  the  Panama  Canal  will 
inally  be  built  by  the  United  States, 
lecause  it  is  the  best,  and  as  a  nation 
ve  cannot  afford — and  never  have  been 
.ccustomed — to  be  content  with  any- 
hing  but  the  best. 

It  is  more  than  likely  that  Colombia 
lisinterprets  her  importance  in  the 
natter,  and  is  tempted  to  misuse  her 
upposed  power.  There  was  an  earlier 
icident  in  the  financial  negotiations 
T^hich  showed  how  far  an  over-grasping 
fiicial  could  go  in  his  dangerous  folly, 
'airness  on  the  part  of  Colombia  would 
eyond  any  shadow  of  question  be  met 
y  not  only  fairness,  but  generosity, 
n  the  part  of  the  United  States ;  but 
reed,  obstinacy,  and  shilly-shallying 
n  the  part  of  Colombian  politicians 
tiould  not  be  allowed  long  to  delay  an 
ndertaking  which  is  to  meet  an  urgent 
eed  of  the  whole  commercial  world. 
t  has  been  suggested  that  the  interests 
f  a  world  highway,  destined  for  all 
ime,  would  justify  virtual  condemna- 
lon  proceedings  as  the  effective  an- 
wer  to  the  obstinate  tactics  of  a  petty 
oTemment  which  may  go  down  before 


the  work  is  even  begun.     The  monl 

justification  for  such  a  course  aeei 

ample.     Colombia's  material  interests 

in  the  State  of  Panama  are  at  molt 

but  the  shadow  of  a  shade.     Bogotik 

farther  from  Colon  in  time,  and  farther 

still    in    directness    and    facilities  of 

travel,   than  New   York.      ColomtriiB 

currency   is  not  current  in  Pananu; 

Colombia^    postage    stamps   are  not 

recognized  there.    The  position  of  the 

United  States  Grovemment  shufiBingoo 

the  doorsteps  of  the  "palace"  at  Bi^ 

gotd,    seeking    rights    to    confer  la 

enormous  benefit  upon  a  distant  ind 

loosely-bonded  Colombian  state,  is  net 

pleasant. 

*    *    * 

The  alternative  of  dealing  with  Nict- 
rag^a  and  Costa  Rica  for  the  Kicaia- 
g^an  Canal  is  of  course  the  one  which 
is  loudly  urged  by  the  advocates  of 
that  route,  but  it  would  not  be  an  event 
bringing  much  honor  or  dignity  to  oar 
country  thus   to  be  driven  from  oor 
purpose  by  the  pettifogging  of  a  small 
Central  American  state.      And  apart 
from  the  irreparable  loss  to  tlie  waM 
from  the  adoption  of  the  inferior  route, 
what  would  be  the  reasonable  prospect 
of  grater  satisfaction  in  thus  ptitting 
ourselves  in  the  power,  not  .merely  d 
another,    but   of    iwo    other    Central 
American   republics,   with    all   rights 
and  concessions,  as  well  as  a  treaty,  to 
negotiate  ? 

The  suggested  ' '  condemnation " 
method  sounds  effective,  bat  might  be 
diflicalt  in  international  affnirs.  And 
for  all  practical  purposes,  wliat  moce 
is  needed  than  the  rights  and  oonoea? 
sions  of  the  Panama  Canal  Compaay 
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le  Panama  Railroad — which  the 
s  stand  ready  to  sell  us.  clear 
lincombered,  at  a  price  satisfac- 
■>  ns — ^backed  by  our  already  ex- 
powers  and  obligations  to  main- 
ree  traffic  across  the  Isthmus? 
&d  that  there  is  any  doubt  as  to 
inal  concession  now  held  by  the 
h  company,  this  is  subordinate 
railroad  concession,  which  is  not 
;d  by  any  shadow  of  doubt,  which 
s  exclusive  privilege  of  trans- 
jm  traffic,  and  which  has  t wo- 
of a  centur>"  yet  to  run.  If  we 
olice.  protect,  and  control  the 
OS  for  the  French  owners  of  these 
,  as  we  have  recently  done,  have 
t  all  that  is  practica'.ly  needed  to 
r  the  same  rights  sh'..-'-d  wc  ac- 
them  r 

re  seems  to  be  o::e  proposition 
can  be  de£n::e*.y  laic  down. 
is,  that  the  or.e  -solution"  the 
a  States  carrot  af '.rd  to  accept 
solution  c f  accept:- g  defeat — the 
rr  of  scuttle  — :r  :ts  inztrZak-ziic 
Id  and  keep  cpet:  for  the  w..rld 
St  Isthnia::  waterway. 

•  •  • 
JtE  appears  a  rather  -.-.ir:-.^-*  i:>- 
yn  on  the  psn  ::  the  ia::y  ^irr--. 
so  on  the  part  '^  >\Tit  teir.-: '.fi- 
lls which  iZi-.riLz  be  ab:ve  the  re- 
h  of  such  a  tiiiFreC'reM^ts.t:  .t:.  f. 
t  thjK  p^rs-'z  of  the  repvn  ::' 
ral  Merrtllt  relatini:  t:  the  tier- 
1  biZ  :=t.  a  Ftatet:iet:t  tr.£.t  he 
ncC  appr.Tt  ..f  :*:e  i:".  T:v.5 
t ample,  s:  zrtelnrer:  l  t-='*_'  :l- 
i  £KgsK,ff*'2rf  Js't'Si :  VI  :hr"i.t:."i 
nlT  Ci:»w  'tier>er  rtL-.-r  :z  t'.£-r 
a^  :  He  :r:CiierT-t  ::•:  .-.:-.  : 
•esstraier  vhiii  ev-r;.  r.i-VL".  :  f - 
the  hse  irrusr.  bei.'ti'.  l  :fc':t:-i: 
eerr  ' 

caxa'X  itft  stiii  z.  tr  .s-sti-teniert 
correctti.  Acrrr-i..  Xt  "'--V*t  bty* 
ag  cif  tite  byrt  ?le  bL}-^  wt  rti.ct 
E2§  Tgjjiir:  t:  tiie  ^i-^eti:-}-  .'f  tiit 
,:   *  TThlit    tiit    TM'-S  C:r/i'    li.F     j* 


correct  in  principle,  there  is  a  general 
feeling  among  engineers  that  the  pur- 
pose and  spirit  of  the  measure  is  nut 
being  carried  out,"  and  again  :  ■•  If  the 
law  is  administered  with  a  desire*  to 
make  it  a  success,  it  will  beyond  a 
doubt  give  us  the  most  efficient  navy  in 
the  world." 

Again:  "In  making  an  earnest  plea 
for  the  complete  administration  tji  the 
personnel  law"  he  says,  "No  element 
of  personal  consideration  has  influenced 
my  action.  I  am  a  convert  to,  and  not 
an  original  advrx.'ate  of,  the  idea.  I  am 
most  concerned  that  engineering  effi- 
ciency in  the  navy  shall  not  be  sacri- 
ficed, and  that  the  great  fighting  ma- 
chines, whose  motive  p^^wer  has  l^en 
designed  by  this  Bureau,  shall  not  fail 
in  the  work  exj>ec-ted  of  them  >>e'.auM: 
they  are  not  properly  cared  f'/r." 

There  is  every  evidence  that  all  the 
sinister  infl-jence  of  the  lin«:  offjoers. 
indignant  that  their  prerogatives  are 
in vaded  by  the  •  •  grt  a*? y  m  eoh arj  i ';b, ' ' 
has  been  exerted  :t.  ar.  effort  to  \Atr\^frX 
the  yiWir,  press.  hrA  to  create  an 
op:r;ion  that  A  en:  ral  Melville  :*:  op- 
posed to  the  er-'oroerr-ent  of  the  per- 
sonr.el  v:ll  vih:l»:  :-  fact  ar.y  or.e  w?.o 
^»er"-ses  'z..\  rerr-ar't.a'*/-;   rety/rt  v::V.  'j^r- 
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•B-th  the  l-tie-atic-ftfe?  v/:.fv 
ir.^'.  wi-  hc'^'  iTtter  tht  vc't/t*.**. '  .'.■* 
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;/'.;/:;  that  t?j*rr»;  wi.s>      r: 


Sirze  TiT  we 

ii»j>r;ji  say  tfj'rre  is  nc/i,  and-  frctn  ihe 
\uk\y\}i'  tff  lh<;  case,  cannot  possib'r be. 
/my  !»ljoil  cut,  fyr  journey  by  east 
r.tiiKCH,  (;n  the  path  of  modem  works 
orHHiii/MlifM).  The  old  days  when  the 
u|)initiiinK  of  the  largest  works  ccvld 
\\v  iiiliM|tiatr]y  recorded  with  a  memo 
iittulniu  book  and  pencil  have  gone  for 
»\iM  In  their  place  we  have  to  pro- 
vuio  lov  the  registration  of  the  work 
not  onU  ol  hujulreds  of  indiWdnals* 
but  oi  nubvuhirtls  Si^  grrouped.  and  en- 


>i.V.<o*l    n^ 


work  Si>    diverse,  that  svs- 


tvMn.^tvv^     ".lUojiTAtion    and    analysis  is 
T>*NVxN.v.-.\  to  m,^kc  the  results  intelligi- 

\\  >    ^-  N\  v.vAth'y-.Tij:    ihcrcfi  re.  »:•— 
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NAVAL  ENGINEERING  IN   AMERICA. 

ITAL    FEATURES    IN    THE    DEVELOPMENT    OF    MODERN   NAVAL  POWER  FROM 
AN  ENGINEERING  STANDPOINT. 

Report  of  Rear  Admiral  Melville. 


the  most  interesting  features 
t  naval  development  in  the 
td  States  is  found  in  the  system 
e  heads  of  the  various  bureaus 
results  of  their  work  with  their 
ations  and  opinions  in  reports 
printed  and  freely  given  to  the 
ere  is  probably  no  other  govern- 
;  world  which  permits  such  pub- 
workings  as  the  Navy  Depart- 
e  United  States,  and  so  far  as 
l1  working  of  the  system  is  con- 
i  freedom  of  ujterance  is  to  the 
iicfit  of  the  service. 
the  "v-arious  interesting  subjects 
he  report  of  Rear  Admiral  Mel- 
Lngineer-in-Chief,  we  notice  es- 
recommendations  for  an  experi- 
ineering  laboratory  in  connection 
ival  Academy  at  Annapolis.  This 
which  has  been  urged  for  several 
and  it  is  to  be  hoped  that  it  will 
cessful  consideration  at  the  hands 
ling  Congress. 

f  the  establishment  of  such  a  lab- 
m  the  Department,  Admiral  Mel- 

val  service  which  is  not  kept  in 
fficiency  has  no  reason  for  its  ex- 
is  therefore  the  desire  of  naval 
veil  as  of  the  administrative  offi- 
e  Department  to  keep  the  ships 
immediate  service,  and  this  can 
ne  by  anticipating  and  providing 
ies  and  deterioration.  The  ma- 
is  now  used  in  the  construction 
utd  boilers  is  of  very  high  order. 


As  in  the  case  of  a  thoroughbred  animal,  its 
nature  and  qualities  must  be  thoroughly  un- 
derstood, otherwise  there  is  rapid  decline. 
Desultory  study  upon  the  part  of  individuals 
is  of  course  desirable,  but  systematic  re- 
search and  experiment  can  only  bring  about 
the  best  means  of  procuring  good  material 
and  appliances  and  maintaining  them  in  the 
highest  possible  state  of  efficiency." 

In  further  emphasis  of  the  importance  of 
the  question  he  enumerates  several  prob- 
lems upon  which  reliable  experimental  in- 
formation is  needed,  and  which  such  a  lab- 
oratory could  supply,  namely: 

(a)  The  best  means  of  utilizing  liquid 
fuel  for  naval  and  maritime  purposes.  The 
naval  power  that  can  successfully  install  a 
liquid-fuel  plant  in  a  war  ship  will  possess 
a  great  military  advantage.  It  is  not  at  all 
improbable  that  the  liquid-fuel  problem  will 
have  a  very  important  effect  in  determining 
which  nation  shall  possess  the  carrying  trade 
of  the  world. 

(b)  The  value  of  the  steam  turbine  for 
naval  purposes.  The  British  Admiralty  re- 
gard this  subject  of  vital  importance,  and 
the  success  achieved  with  the  torpedo-boat 
destroyers  and  with  several  merchant  ships 
installed  with  this  appliance  warrant  in- 
creased attention  being  given  this  matter. 
While  it  is  true  that  the  two  torpedo  boats 
of  this  type  which  were  built  for  the  Brit- 
ish navy  were  short  lived,  the  boats  came  to 
grief  through  no  fault  of  the  machinery. 

(c)  The  best  form  and  sk^  ol  pTo^-  t 
lers;  their  location  with  releTctict  to  ^J^ 

kee]  ^n6  stcmpost;  the  characXer  aitid  nxta. 
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)f  the  blades.  The  experience  of  the  va- 
•ious  XoT\>  <\o-\k>2X  builders  dur  ng  the  past 
ivc  year^  conclusively  shows  the  necessity 
)f  extended  investigation  of  this  subject. 
The  tests  made  by  the  Bureau  twenty-five 
^cars  ago  in  regard  to  propellers  are  still 
egarded  as  valuable,  and  urgent  requests 
lave  been  made  that  more  experiments  of 
his  nature  be  conducted. 

(d)  The  value  of  electricity  as  a  prime 
nover  for  naval  purposes.  In  the  United 
States  Navy  the  use  of  electricity  is  more 
.'xtcnded  than  in  that  of  any  other  service. 
Is  endurance  for  naval  purposes  has  been 
leriously  questioned  by  others.  Systematic 
csts  and  experiments  would  undoubtedly 
iflFord  valuable  information  upon  disputed 
)oints.  It  is  pertinent  to  state  that,  while 
electricity  has  been  used  for  operating 
vinches,  ammunition  hoists,  fan  blowers, 
md  other  appliances,  the  steam  capstan  in 
he  bow  and  the  steering  engine  in  the  stern 
lave  still  long  lines  of  steam  piping  leading 
:o  these  appliances.  It  is  also  somewhat 
)aradoxical  that  the  ice  machine  is  still  op- 
erated by  steam,  so  that  we  have  the  an- 
omaly of  the  cooling  tank  of  this  appliance 
rondonsing  the  steam  and  the  steam  in  turn 
■nelting  the  ice  produced.  Illustrations  of 
his  kind  show  that  considerable  more  study 
ran  yet  be  given  the  question  of  installing 
electric  motors  on  board  ship. 

(e)  The  corrosion  of  boiler  and  con- 
ienser  tubes.  The  rapid  deterioration  of 
x>iler  and  condenser  tubes,  as  already  stat- 
ed, seriously  decreases  the  engineering  effi- 
."iency  of  the  modern  war  ship.  The  Bureau 
las  made  some  important  tests  in  connection 
kvith  this  matter,  but  the  necessity  for  fur- 
:her  investigation  and  experiment  is  ex- 
reedingly  apparent. 

(f)  The  best  form  and  type  of  water- 
tube  bi'kilers  for  naval  puq^'ises.  There  are 
iiilitar>'  and  toohiiieal  reasons  why  our  navy 
should  soon  settle  upon  an  approved  type 
.-•f  boiler,  and  this  design  should,  if  possible. 
be  one  which  is  a  development  of  a  type 
used  extensively  on  shore.  There  are  so 
many  factors  that  will  interfere  with  boiler 
tefticiency  that  extended  experiments  are 
necessary  to  secure  reliable  information  up- 
:m  the  sub.iivt.  In  the  investigation  of  this 
question  a  large  appropriation  could  be 
profitably  expended.  Puring  the  past  three 
»ear,«  fhe  Pritish  navy  has  expended  hun- 


dreds of  thousands  of  dollars  in  condnctiBg  I 
comparative  tests  of  different  forms  of  boi- 1 
ers.  While  our  navy  has  received  valmlik 
information  from  this  source,  it  is  exceed- 
ingly probable  that  information  has  beci 
secured  by  the  Admiralty  which  has  not 
been  given  to  the  world  at  large. 

(g)  The  possible  advantages  resdtini 
from  more  extensive  use  of  compressed  air 
as  a  motor.  Particularly  at  navy  yards,  and 
even  upon  repairs  to  ships  in  commissioi^ 
a  more  general  use  of  compressed  air  conU 
be  advantageously  employed.  Now  that  the 
water-tube  boiler  is  coming  into  more  gen- 
eral use  in  all  navies,  it  is  exceedingly  prob- 
able that  it  will  be  necessary  to  use  com- 
pressed air  for  properly  cleaning  these  steam 
generators. 

(h)  The  balancing  of  marine  enginei 
There  is  a  progressive  tendency  to  increased 
piston  speed,  and  with  each  succeeding  year 
the  necessity  for  more  perfect  balancing 
becomes  necessary. 

(i)  The  development  of  the  storage  bat- 
tery for  marine  purposes.  The  discovery  of 
a  storage  battery  of  decreased  weight,  bat 
of  increased  endurance,  will  greatly  add 
to  the  efficiency  of  the  modern  war  ship^ 
The  fact  should  be  conclusively  established 
whether  or  not  the  gases  generated  can  ac- 
cumulate and  produce  explosions  that  will 
seriously  injure  tfte  ship  or  impair  important 
mechanical  appliances. 

(k)  The  perfection  of  a  more  reliable 
and  efficient  gas  engine.  The  danger  at- 
tending the  use  of  this  motor  now  makes 
it  inadvisable  for  extended  use  in  the  na>7- 

(i)  Extended  investigation  as  to  the 
best  forms  of  steam,  hydraulic,  and  pneu- 
matic joints.  By  reason  of  the  develop- 
ment of  the  water-tube  boiler  and  the  ten- 
dency toward  increased  steam  pressure  there 
has  been  considerable  trouble  experienced 
in  keeping  the  joints  tight.  The  delay  and 
annoyance  from  such  impairment  may  resuh 
in  engineering  inefficiency. 

In  spite  of  the  limited  opportunity  avail- 
able for  experiments  under  existing  circum- 
stances the  Bureau  has  been  able  to  make 
some  very  interesting  experiments  upon  oil 
fuel  for  marine  boilers. 

These  tests  have  been  made  not  only  upon 
the  steamship  Mariposa,  in  the  course  of  a 
run  from  San  Francisco  to  Tahiti  and  re- 
tuni.  and  also  upon  an  experimental  water- 
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oiler  at  Washington,  and  the  results 
the  utmost  value  to  the  engineering 
sion  at  large.  In  fact  the  report  of 
|uid-fuel  board  is  itself  an  excellent 
Ic  of  the  wisdom  of  the  publicity 
has  been  given  to  its  work^  Thus 
id  the  following  in  the  report  of  the 

e  board  is  of  the  opinion  that  the 
iterests  of  the  Navy  will  be  subserved 
king  public  at  this  time  the  data  and 
lation  collected  during  fourteen  official 
ments  that  have  been  conducted. 
are  many  persons  outside  of  the  naval 
;  who  are  interested  in  the  subject, 
bo  would  cheerfully  render  assistance 
special  lines  if  they  could  secure  a 
rdge  of  the  general  purpose  and  work 
board.  These  engineering  experts  in 
crcantile  marine,  as  well  as  in  civil 
ill  in  return  obtain  trustworthy  infor- 
I  from  the  data  secured,  and  thus  be 

0  make   important   deductions.     The 
of  submitting  a  preliminary   report 

lus  redound  to  the  material  advantage 
interested  in  the  development  of  the 
'  liquid  fuel  whether  or  not  they  are 
rted  with  the  naval  service." 
have  space  here  only  for  the  conclu- 
thus  far  reached  by  the  board,  but 
mend  all  interested  to  study  the  de- 

1  the  report. 

e  following  information  has  undoubt- 
ecn  secured : 

That  oil  can  be  burned  in  a  very 
m  manner. 
That   the   evaporative   efficiency   of 

every  kind  of  oil  per  pound  of  com- 
le  is  probably  the  same.     While  the 

oil  may  be  rich  in  hydrocarbons,  it 
mtains  sulphur,  so  that,  after  refining, 
stilled  oil  has  probably  the  same  cal- 
k-alue  as  the  crude  product. 

That  a  marine  steam  j^cnerator  can 
ced  to  even  as  high  a  degree  with  oil 
h  coal. 
That  up  to  the  present  time  no  ill 

have  been  shown  upon  the  boiler. 

That  the  firemen  are  disposed  to  fa- 
1,  and  therefore  no  impediment  will 
t  in  this  respect. 

That  the  air  requisite  for  combustion 

be  heated  if  possible  before  entering 
mace.  Such  action  undoubtedly  SiS- 
^  gasification  of  the  oil  product. 


(g)  That  the  oil  should  be  heated  so  that 
it  could  be  atomized  more  readily. 

(h)  Thgt  when  using  steam  higher  pres- 
sures are  undoubtedly  more  advantageous 
than  lower  pressures  for  atomizing  the  oil. 

(i)  That  under  heavy  forced-draft  con- 
ditions, and  particularly  when  steam  is 
used,  the  board  has  not  yet  found  it  pos- 
sible to  prevent  smoke  from  issuing  from 
the  stack,  although  all  connected  with  the 
tests  made  special  efforts  to  secure  com- 
plete combustion.  Particularly  for  naval 
purposes  is  it  desirable  that  the  smoke  nuis- 
ance be  eradicated  in  order  that  the  pres- 
ence of  a  war  ship  might  not  be  detected 
from  this  cause.  As  there  has  been  a  ten- 
dency of  late  years  to  force  the  boilers  of 
industrial  plants,  the  inability  to  prevent 
the  smoke  nuisance  under  forced-draft  con- 
ditions may  have  an  important  influence  up- 
on the  increased  use  of  liquid  fuel. 

(j)  That  the  consumption  of  liquid  fuel 
can  not  probably  be  forced  to  as  great  an 
extent  with  steam  as  the  atomizing  agent 
as  when  compressed  air  is  used  for  this 
purpose.  This  is  probably  due  to  the  fact 
that  the  air  used  for  atomizing  purposes, 
after  entering  the  furnace,  supplies  oxygen 
for  the  combustible,  while  in  the  case  of 
steam  the  rarefied  vapor  simply  displaces 
air  that  is  needed  to  complete  combustion. 

(k)  That  the  efficiency  of  oil  fuel  plants 
will  be  greatly  dependent  upon  the  general 
character  of  the  installation  of  auxiliaries 
and  fittings,  and  therefore  the  work  should 
only  be  intrusted  to  those  who  have  given 
careful  study  to  the  matter,  and  who  have  had 
extended  experience  in  burning  the  crude 
product.  The  form  of  the  burner  will  play 
a  very  small  part  in  increasing  the  use  of 
crude  petroleum.  The  method  and  charac- 
ter of  the  installation  will  count  for  much, 
but  where  burners  arc  simple  in  design  and 
are  constructed  in  accordance  with  scientific 
principles  there  will  be  very  little  difference 
in  their  efficiency.  Consumers  should  prin- 
cipally look  out  that  they  do  not  purchase 
appliances  that  have  been  imtried  and  have 
been  designed  by  persons  who  have  had  but 
limited  experience  in  operating  oil  devices." 
The  question  of  the  personnel  bill  and  its 
influence  on  the  future  of  the  naval  service 
forms  an  important  feature  in  the  report^ 
and  commen'  it  w\\\  be  Iovltv^  ^^icr- 
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TECHNICAL    TRAINING    FROM    THE    VIEWPOINT  OF   A   STUDENT  OF  ELECTRICAL  ENGI- 
NECRINC; — PRACTICAL    VALUE    OF    THEORETICAL    INFORMATION. 

Correspondence   in   the  Electrical  Review, 


WE  have  given  much  space  of  late  in 
these  columns  to  the  important  sub- 
ject of  technical  education,  believ- 
ng  that  it  rightly  lies  at  the  foundation  of 
nanufacturing  and  commercial  supremacy. 
The  discussions  which  we  have  reviewed, 
lowever,  have  all  been  papers  of  profes- 
lional  instructors  and  scientific  men.  of 
eachers:  thus  dealing  really  with  but  one 
iide  of  the  question.  For  this  reason  it  is 
nost  interesting  to  note  a  communication  in 
he  Electrical  Reviezv  from  a  student  of 
;lectrical  engineering,  evidently  anxious  to 
icquire  knowledge  which  will  serve  him  in 
:hc  subsequent  practice  of  his  profession, 
uid  encountering  many  difficulties  by  the 
way. 

Taking  the  author  of  the  article  noted  at 
iiis  own  definition,  "an  average,  hardwork- 
ing, industrious  student,  who  is  trying  his 
^ery  best  to  get  on  with  the  brains  at  his 
disposal."  we  find  his  principal  difficulties 
may  be  summed  up  very  definitely.  In  the 
first  place  he  meets  the  usual  query  of  stu- 
dents in  nearly  every  line  of  work,  a  doubt 
as  to  the  practical  value  of  much  that  he  is 
Dbliged  to  study.  In  this  he  notes  the  dif- 
ference between  the  study  of  engineering 
md  of  medicine,  the  embryo  physician  real- 
ising at  once  that  all  he  learns  he  will  sub- 
sequently need  to  know.  There  is  not  so 
much  in  this  objection,  however,  as  at  first 
appears,  since  the  analog>'  between  the  two 
professions  does  not  hold  ver>'  far.  In 
nearly  every  case  the  doctor  practices  his 
profession  alone,  that  is,  he  visits  the  patients 
himself,  performs  the  operations  with  his 
own  hands,  unless  assistance  is  absolutely 
necessary,  in  fact,  the  higher  he  rises  in  his 
profession  the  more  important  does  his  own 
personal  manual  skill  become.  With  the 
engineer  the  development  leads  rather  to  the 
relinquishment  of  detailed  work  to  other 
hands,  so  that  while  he  may  commence  with 
the  making  of  drawings  and  the  execution 
of  shop  work,  he  must  expect,  if  he  is  to 
attain  any  measure  of  professional  success, 
to  delegate  this  work  to  subordinates,  and 
to  devote  h'mself  ultimately  to  just  those  de- 


partments of  his  profession  which  invdte 
the  things  which  appeared  so  unnecessary 
to  him  in  his  student  days.  He  may  rardy,  I 
if  ever  use  the  calculus  in  his  personal  work, 
using  either  the  fully  tabulated  work  of 
previous  investigators,  or  possibly  relegating 
all  such  work  to  a  "tame  mathematician* 
in  a  back  office,  but  unless  he  has  learned 
how  to  think  with  the  logic  of  mathematical 
conceptions  he  will  find  it  impossible  to 
grasp  the  ideas  which  his  growing  work  in- 
volves. 

Again  the  student  fails  to  see  the  com- 
bination between  theory  and  practice,  and 
his  failure  to  grasp  this  relation  naturally 
leads  him  to  think  that  the  trouble  lies  with 
his  teachers  and  their  methods,  rather  than 
with  himself.  Sometimes  it  does  lie  with 
the  teacher,  and  often,  far  too  often,  the 
professor  has  never  had  the  practical  cxp^ 
rience  at  all.  having  developed  from  the 
class  room,  through  the  stages  of  assistant 
and  instructor,  to  the  heights  from  which  he 
attempts  to  impart  knowledge  of  that  prac- 
tice which  he  knows  but  at  second  hand,  or 
even  further  removed.  At  the  same  time  the 
student  must  remember  that  he  begins  his 
practical  training  as  he  is  completing  his 
theoretical  instruction,  and  hence  the  higher 
stages  of  the  latter  meet  the  elementary  be- 
ginnings of  the  former,  so  that  there  is  small 
wonder  that  the  direct  connection  is  not 
readily  perceived. 

It  is  altogether  true  that  the  relation  be- 
tween theory  and  practice  is  not  readily  ac- 
quired in  the  shop,  since  the  shop  workmen 
as  a  rule  know  nothing  of  the  reasons  in- 
volved in  the  work  which  they  are  doing, 
while  at  the  same  time  they  may  be  very 
well  acquainted  with  the  proximate  causes 
of  the  eflFects  under  their  immediate  obser- 
vation.    At  the  same  time  the  student  who 
Knows  the  thcor>'  of  the   shop  operations, 
while  he  may  not  be  able  to  connect  the 
relations  at  once,  will  gradually  find  that 
ihcre  is  a  close  relation,  and  having  found 
this  out  he  will  make  a  progress  far  ex- 
ceeding in  rate  that  which  he  could  have 
made  withai^tizadE^rfccfOGNMerstanding  of 
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rory.  That  he  should  have  to  work 
if  these  things  out  for  himself,  may 
t  laid  to  the  limited  time  available 
»t  ruction,  but  it  can  surely  not  be 
I  reason  for  curtailing  the  study  of 

ne  feature  the  student's  commentary 
rses  of  training  is  most  timely,  name- 
egard  to  the  desirability  of  providing 
nstruction  upon  the  important  sub- 
works  management  and  the  commer- 
le  of  the  profession.  A  short  and 
al  insight  into  the  very  necessary 
rcial  branch  of  his  profession  should 
ly  be  given  to  the  engineering  stu- 
ince  experience  has  shown  that  it  is 
very  department  that  existing  manu- 
ig  establishments  are  most  deficient. 
St  the  student  should  know  the  es- 
principles  which  constitute  efficiency 
lufacture  and  works  management,  a 
bout  some  system  of  standardisation 
ufacture.  so  as  to  enable  a  large  num- 
machincs  of  the  same  class  to  be 
ictured  cheaply  and  quickly,  a  little 
the  law  governing  the  relations  be- 
the  employer  and  his  workmen,  and 
few  gleanings  from  the  patent  laws. 
0  be  able  to  protect  himself  in  any 
ility. 

whole  paper  is  interesting,  quite  as 
or  what  it  fails  tn  say  as  for  what  it 
Hh.  There  is  no  dou!)t  that  modern 
onal  institutions  have  many  deficien- 
id  that  these  are  mainly  in  the  field 
g  the  student  for  his  immediate  prac- 
ork.  At  the  same  time  it  must  be 
nod  that  the  student  himself  has  but 


vague  ideas  as  to  what  his  practical  work 
really  will  be.  It  is  far  more  important  for 
him  to  be  so  thoroughly  grounded  in  funda- 
mental principles  that  the  error  in  any  fal- 
lacy shall  strike  him  promptly  and  forcibly 
than  that  he  should  be  able  to  set  a  lathe  tool 
or  wind  an  armature.  It  is  even  more  im- 
portant that  he  should  be  able  to  gather 
some  isolated  facts  and  state  them  in  the 
form  of  a  concrete  question  than  to  be  able 
to  solve  that  question  after  it  is  stated.  He 
can  find  many  ways  of  solving  problems 
after  he  has  got  them  clearly  and  logically 
placed  before  him;  many  students  who  can 
solve  book  problems  most  glibly  never  suc- 
ceed in  stating  any  practical  questions  what- 
ever thereafter. 

It  is  most  definitely  understood  that  near- 
ly all  progress  in  any  branch  of  industry 
has  been  made  by  the  intrusion  of  rank  out- 
siders, men  who  have  not  gotten  so  deep 
into  the  ruts  of  practice  that  they  cannot 
look  over  the  sides  of  the  canons  in  which 
they  so  contentedly  travel,  and  our  dissat- 
isfied student  may  well  be  thankful  that  he 
is  given  a  chance  to  approach  his  work 
freed  from  the  trammels  of  old  established 
practice,  while  at  the  .same  time  equipped 
with  an  unchangeable  foundation  of  sound 
theory. 

All  these  evidences  of  unrest  in  matters 
educational  are  most  encouraging,  and  when 
we  see  professors  and  students  alike  dis- 
cussing educational  problems  on  their  merits 
we  cannot  but  feel  cheered  in  the  convic- 
tion that  the  doom  of  mediaeval  scholasti- 
cism is  approaching  and  that  the  spirit  of 
honest  searching  after  tnUh  is  yet  alive. 


THE  STORAGH  OF  CONDENSING  WATER. 

REt;L-I-ATI()N  OF  CONDENSING  WATER  SUPPLY  TO  CONFORM  TO  THE  FLUCTUATING 
RF-'JITRKMENTS  OF  WIDELY  VARYING  ENGINE  LOADS. 

F.  J.  Weiss — Verein  Dcutscher  Ingenieure. 


DERN  steam  engineering  has  so 
fully  realised  the  importance  and 
i  the  condensation  of  exhaust  steam 
arly  every  large  power  plant  is  placed 
it  can  secure  a  supply  of  condensing 
Where  such  a  supply  is  ample  no 
1  provision  need  be  made  other  than 
pump  capacity.  In  most  instances, 
r,  the  supply  of  condensing  water 
•  handled  with  care,  and  even  where 


great  economy  of  water  is  not  necessary, 
the  regulation  of  the  amount  should  be 
made  to  conform  to  the  demand. 

The  general  use  of  various  forms  of  ejec- 
tor and  gravity  condensers,  in  which  the 
maintenance  of  an  unbroken  flow  is  im- 
portant renders  this  question  one  which  the 
engineer  should  be  prepared  to  handle, 
an^  hence  the  exhaustive  v^p«x  \rf  l^txT 
J        ^«ss,  in  recent  issues  ol  iVke  ZcU- 
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chrift  des  Vereines  Deutscher  Ingenieure, 
ipon  accumulators  for  condensing  water, 
s  of  present  interest 

The  method  adopted  by  Herr  Weiss  is 
tn  ingenious  one,  forming,  as  it  does,  a 
ort  of  hydraulic  fly  wheel  by  furnishing  an 
ntermediate  reservoir  of  condensing  water 
ind  regulating  the  flow  according  to  the 
lemand.  The  arrangement  varies  accord- 
ng  to  the  form  of  condenser  but  in  general 
t  consists  of  a  water  tank,  so  placed  that 
L  portion  of  the  water  is  intercepted  on  its 
vay  to  the  discharge,  and  returned  to  the 
:ondenser  to  be  used  a  second  time.  By 
)roviding  a  tank  of  sufficient  size  there  will 
>e  enough  water  stored  to  meet  any  sudden 
lemand,  while  when  the  demand  is  lessened 
he  stored  supply  will  not  be  drawn  upon, 
mt  will  cool  and  be  held  ready  for  service. 

Herr  Weiss  examines  the  theory  of  this 
lystem  of  stored  water  for  gravity  condens- 
ers at  length,  taking  into  account  the  heat 
itored  in  the  water  during  the  periods 
)f  heavy  loads  on  the  engine,  showing  that 
vith  such  a  storage  tank  the  average  sup- 
)ly  may  be  maintained  without  risk  of  im- 
)airing  the  vacuum  at  any  time.  It  is  there- 
fore rendered  possible  to  use  the  minimum 
jupply  of  water  and  at  the  same  time  be 
mre  of  a  good  vacuum,  an  important  fea- 
ure  both  from  the  standpoint  of  pumping 
jconomy  and  limited  water  supply. 

In  this  connection  we  may  call  attention 
o  the  extent  to  which  condensation  is  used 
n  modern  power  plants.  The  old  idea,  in 
:he  United  States  especially,  was  that  con- 
lensation  was  only  advisable  in  the  case 
Df  large  engines,  operating  under  fairly 
miform  loads,  this  following  closely  upon 


the  pumping  engine  practice  of  Great  Brit- 
ain. The  burden  of  air  pump  and  cold 
water  supply  was  thought  to  form  too  large 
a  proportion  of  the  total  load  for  small 
engines  to  render  condensation  advisabte, 
and  high  pressure  was  the  rule.  WithiD 
comparatively  recent  times,  however,  the 
idea  of  the  central  condensing  plant  hit 
been  introduced,  this  involving  the  main- 
tenance of  a  single  condensing  and  air 
pump  system  for  all  the  steam  machinery 
in  an  establishment.  There  is  then  a  com- 
bination of  a  positive  pressure  system,  the 
boiler  plant,  and  a  negative  pressure  system, 
the  central  condenser  plant,  the  cylinden 
of  all  the  engines,  pumps,  and  other  steam 
motors  standing  between  them.  This  ar- 
rangement is  an  ideal  one  for  the  large  pow- 
er plant  containing  as  it  does  engines,  pumps, 
and  steam  machinery  of  all  sizes  and  kindi 
However  variable  the  load  may  be  upon  the 
various  engines,  the  exhaust  discharge  of  aD 
of  them  will  be  close  to  the  average,  so 
that  a  uniform  water  supply  and  a  constant 
speed  of  air  pump  will  serve  to  maintain 
a  fairly  constant  vacuum  economically. 

The  importance  of  a  good  vacuum  is  e^ 
pecially  to  be  considered  for  the  small  en- 
gines in  a  plant,  which  are  necessarily  of 
low  economy  in  any  case,  and  consume  a 
large  proportion  of  the  total  amotmt  of 
steam  generated.  On  shipboard  the  low 
economy  of  the  auxiliaries  has  been  par 
tially  compensated  by  allowing  them  to  ex- 
haust into  the  receiver  space,  their  cylin- 
ders thus  acting  as  high-pressure  cylinden 
in  a  compound  system  of  which  the  low 
pressure  cylinder  of  the  main  engine  forms 
the  continuation. 


THE  SPONTANEOUS  COMBUSTION  OF  COAL. 

NATURE,  CAUSES,  AND   METHODS  OF    PREVENTION  OF  SPONTANEOUS  COMBUSTION  OF 

BITUMINOUS  COAL. 

Recent  Experiences  in  France, 


ONE  of  the  difficulties  which  has  always 
been  encountered  in  the  handling  and 
storage  of  soft  coal  has  been  the  lia- 
bility to  spontaneous  combustion.  In  the 
mine  this  has  been  a  not  infrequent  source 
of  mine  fires,  while  on  shipboard  it  is  al- 
ways a  cause  for  anxiety  to  engineer  and 
captain,  and  the  same  question  must  be  met 
vhen  large  quantities  of  bitummous  coa\ 


are  stored  in  the  yard,  on  the  dock,  or  else- 
where. 

The  valuable  paper  of  Commander  Ca- 
borne  upon  this  subject  was  reviewed  at 
length  in  these  columns  last  February,  and 
now  we  have  the  important  series  of  papers 
by  M.  J.  Abadie,  in  recent  issues  of  Li 
Ginie  Civil,  discussing  in  general  the  causes 
oi  fiT^%  m  m\Ti^^,  ^xA  ^nvcw^  «(»sifi  vainable 
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of    experiences    with    spontaneous 
don  in  the  mines  of  the  Decazeviile 
in  the  Department  of  Aveyron,  in 
th  of  France. 

rw  of  the  fact  that  b}*  far  the  greater 
of  all  the  coal  available  for  use  is 
ntnminous  variety,  and  that  it  must 
y  diq>lace  anthracite  before  many 
t  is  most  important  that  the  causes 
thods  of  prcA^ention  of  spontaneous 
don  be  fully  understood,  and  hence 
ract  that  portion  of  M.  Abadie's  pa- 
ch  treats  of  the  subject. 
Uy  speaking,  the  fundamental  cause 
taneons  combustion  is  oxidation,  and 
!refore  originally  due  to  the  admis- 
air  to  the  interior  of  the  mass.  In 
e  this  may  take  place  by  reason  of 
ddng  down  of  portions  of  the  seam, 
X  the  coal  and  permitting  the  infiltra- 
air,  but  in  the  case  of  mined  coal 
lission  of  air  is  a  matter  which  may 
e  effectively  controlled. 
der  that  the  oxidation  may  proceed 
enough  to  generate  heat  sufficient 
e  the  coal,  there  must  be  an  ample 
>f  air  and  free  opportunity  for  con- 
^  the  other  hand  if  the  circulation 
hroughout  the  mass  be  sufficiently 
will  act  to  carry  away  the  heat  and 
ol  the  coal,  so  that  in  many  in- 
the  oxidation  will  not  cause  the 
ture  to  rise  to  the  igniting  point. 
I  fact  doubtless,  which  has  caused  so 
mtradictory  statements  to  appear  as 
feet  of  ventilation  upon  spontaneous 
ion. 

resence  of  pyrites  was  formerly  con- 
to  be  the  principal  element  in  the 
!Ous  combustion  of  coal,  but  this  is 
Dwn  not  to  be  the  case,  although  it 
less  true  that  the  presence  of  a  quan- 
iron  pyrites  in  the  presence  of 
moisture  may  aid  in  the  generation 
This  question  of  the  presence  of 
r  is  especially  important  when  pyr- 
present,  but  otherwise  it  does  not 
o  influence  the  heating  of  the  coal. 
f  important  element  in  the  further- 
spontaneous  combustion  of  coal  is 
«rature  of  the  surrounding  air.  It 
irell  understood  that  a  very  moder- 
ase  in  the  temperature  of  surround- 
ies  is  sufficient  to  increase  very 
he  rate  of  oxidation  and  thus  to 


promote  the  further  rise  in  temperature  of 
the  coal  to  the  ignition  point. 

Thus  in  mines  the  heat  of  underground 
workings,  and  especially  the  approach  to 
older  burning  measures,  may  suffice  to  pro- 
duce spontaneous  combustion  when  it  had 
previously  not  been  anticipated. 

The  same  is  true  on  shipboard,  and  the 
greatest  care  should  be  taken  to  prevent 
the  running  of  lines  of  steam  pipes  close  to 
the  coal  bunkers,  and  to  avoid  the  arrange- 
ment of  coal  storage  close  to  the  shells  of 
the  boilers. 

Since  spontaneous  combustion  of  bitumi- 
nous coal,  therefore,  is  due  to  oxidation,  the 
first  precaution  to  be  taken  is  to  prevent  ac- 
cess of  air  to  the  mass.  This  can  gener- 
ally be  effected  more  or  less  completely  on 
shipboard,  or  in  mines,  and  hence  its  im- 
portance should  be  appreciated.  The  avoid- 
ance of  external  heat  should  also  be  con- 
sidered, and  it  is  probable  that  this  has  not 
received  proper  consideration  on  shipboard, 
where  too  often  the  pipes  are  run  without 
due  regard  to  the  effect  upon  the  surround- 
ings. 

The  influence  of  the  introduction  of  air 
into  the  mass  of  coal  has  been  dearly  shown 
by  the  experiments  of  M.  Fayol.  Thus  a 
cask  of  bituminous  coal  was  so  arranged 
that  a  thermometer,  with  its  bulb  placed  in 
the  centre  of  the  mass,  could  have  the  tem- 
perature read  upon  its  projecting  stem.  The 
cask  was  arranged  with  numerous  holes 
above  and  below  so  that  the  admission  and 
circulation  of  air  through  the  mass  could  be 
regulated  at  will.  Numerous  experiments 
with  this  simple  apparatus  showed  that 
with  the  admission  of  air  the  temperature 
rose  until  a  maximum  was  reached,  after 
which  further  admission  of  air  caused  the 
temperature  to  fall.  This  clearly  proved 
that  there  is  a  point  beyond  which  the  air 
carries  off  the  heat  faster  than  it  can  be 
generated.  At  the  same  time  the  practical 
impossibility  of  insuring  such  a  complete 
ventilation  throughout  the  entire  mass  of 
the  coal  renders  it  impracticable  to  use 
this  idea  for  keeping  the  coal  cool,  since 
any  point  insufikiently  ventilated  might 
reach  the  ignidon  temperature,  and  thus  set 
fire  to  the  whole  mass. 

The  methods  to  be  followed  to  exdn%aisK 
a  hrt  in  the  body  of  a  mass  oi  co^  Tia\.>\- 
rai/y        VhNSomewhat  from  iViose  lot  qic^\- 
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lary  fires.  All  access  of  air  should  be  cut 
)fF  as  completely  as  possible,  and  where  this 
ran  be  effectively  done  the  exhaustion  of 
he  supply  of  oxygen  must  soon  follow. 
The  heat  remaining  in  the  mass  however, 
frill  cause  immediate  igniition  upon  opening 
he  compartment,  hence  ample  time  must  be 
illowed  for  cooling.  On  shipboard  it  is 
vise  to  provide  some  special  apparatus  for 


fighting  fire  in  the  bunkers,  the  most  effe^ 
tive  forms  being  those  which  operate  by 
the  forcing  of  some  suitable  gas  into  the 
burning  mass.  Usually  carbonic  acid  gas 
is  used  for  this  purpose,  but  Commander 
Caborne  advises  the  employment  of  sulphur 
dioxide,  readily  produced  by  burning  sul- 
phur in  the  open  air,  and  delivering  it  into 
the  bunkers  by  a  blower. 


THE  SPEED  OF  ARMORED  CRUISERS. 

A   DISCUSSION   OF  THE   POWERING  AND  ARMOR-PROTECTION  OF  THE  AMERICAN 
CRUISERS    TENNESSEE   AND    WASHINGTON. 

Hcporis  of  the  Board  on  Cottstruction. 


jXji  UCH  interest  has  been  exhibited  in 
I  ▼  I  engineering  circles  in  the  discussion 
regarding  the  disposition  of  the 
•veights  in  the  new  cruisers  authorized  by 
Tongress,  and  known  officially  as  Nos.  lo 
md  II,  to  be  named  when  completed,  "Ten- 
lessec"  and  ''Washington." 

The  Board  on  Construction,  to  which  the 
Ictails  of  the  new  vessels  are  intrusted, 
consists  of  the  Chiefs  of  the  Bureaus  of 
■')rdnance,  of  Steam  Engineering,  of  Con- 
itruction  and  Repair,  and  of  Equipment, 
ogether  with  the  Chief  Intelligence  Officer. 
The  question  upi">n  which  the  discussion  has 
aken  place  in  this  board  may  best  be  un- 
lorstoiul  by  reference  to  the  majority  and 
ninority  reports,  the  latter  having  been 
nado  by  the  Engineer-in-Chief,  Rear  Ad- 
niral  George  \V.  Melville.  U.  S.  N.,  Chief 
^f  the  Bureau  of  Steam  Engineering,  which 
Bureau  has  in  charge  the  designi  and  con- 
itruotion  of  the  engines  and  propelling  ma- 
rhinery. 

The  cruisers  under  construction  were  lini- 
ted  by  Cv^ngress  to  a  "trial  displacement" 
"kf  14.500  tons,  but  upon  the  presentation 
>i  the  plans  for  the  vessels  and  their  ma- 
*hiner>-  to  the  bv"»ard  by  the  various  bureaus 
t  appeared  that  the  total  of  the  weights  ex- 
•eeded  this  amount  by  70  to  So  tons.  At 
he  same  time  it  was  proposed  by  ihe  board 
o  increase  the  weigh:  of  armor,  so  that 
ho  total  excess  reaoV.ed  nearly  200  tons. 

Two  methods  wore  proposed  to  reduce 
his  excess  in  weigh:,  c^ne  being  to  diminish 
he  thickness  of  armor  and  weight  of  arma- 
ncni.  and  the  other  to  reduce  the  power  of 
he  engines.  In  the  ma.'orin'  report,  signed 
r  j/i*  tkc  members  of  :he  board  exc^t 


Admiral  Melville,  it  is  stated  that  190  tons, 
the  amount  to  be  saved,  represents  35.7  per 
cent,  of  the  total  weight  of  the  battery,  and 
7.2  per  cent,  of  the  total  armor  protectioo. 
If  this  same  amount  is  taken  from  the 
weight  of  the  machinery  it  would  require 
the  power  to  be  diminished  from  25,000  to 
23,000  horse  power. 

It  is  maintained  by  Admiral  Melville  that 
such  a  reduction  in  powering  will  reduce 
the  speed  from  21.5  knots  to  2a9  knots, 
this  being  based  upon  the  fact  that  the  total 
displacement  when  the  ship  is  in  commis- 
sion and  ready  for  sea  will  be  more  than 
16.000  tons. 

The  majority  report,  considering  only  the 
trial  displacement  of  14,500  tons,  maintains 
that  a  speed  of  22  knots  can  be  secured  with 
23,000  horse  power,  this  opinion  being  based 
upon  experiments  made  in  the  model  testing 
tank  at  the  Washington  Na\-y  Yard,  bat 
Admiral  Melville  calls  attention  to  the  fact 
that  trials  upon  small  models  cannot  be 
depended  upon  to  such  a  close  margin,  he 
preferring  to  be  governed  by  the  actual 
performances  of  vessels  already  constructed 
and  possessing  the  same  size  and  fineness. 

As  to  the  importance  of  speed  in  armored 
cruisers.  Admiral  Melville  makes  some  very 
peninent  remarks,  and  in  %-iew  of  the  fact 
that  Congress  s:ipula:ed  that  the  proposed 
vessels  should  have  the  "highest  practicable 
speed"  we  may  quote  from  his  minority 
report:  "I  cannot  belicTc  that  Congress 
did  not  intend  that  these  ressds  shoold  be 
equal  10  or  superior  to  any  of  their  class* 
that  class  being  armored  cmisers.  and  not 
battleships  where  veir  high  speed  may  not 
Vx  5^  e>><rnVA.\  mv^  \  «&  -ws*.  «l  aH  ccrtus 
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extra  knot  and  the  additional  power 
hould  not  have  been  insisted  on  in 

place." 
isidering  the  class  to  which  the  pro- 
raisers  belong  comparison  is  made 
s  "Drake"  class  in  the  British  navy, 
/essels  are  500  feet  in  length ;  71 
,m,  and  draw  26  feet  at  a  displace- 

14.100  tons ;  in  other  words  they  are 
lorter.  i  foot  ioj'2  inches  less  beam, 
nore  draught,  and  400  tons  less  dis- 
nt  than  the  ''Tennessee"  class.  On 
?r  hand  they  are  of  23  knots  speed, 

given  30,000  horse  power,  or  a  full 
►re  speed  and  5,000  more  horse  pow- 
was  even  proposed  for  the  "Tennes- 
d  so  can  engage  with  or  avoid  the 
lip  at  will.  The  protection  of  the 
?see"  is  claimed  to  be  much  better 
ted  than  that  of  the  "Drake."  and 
n  battery  is  much  heavier,  but  this 
great  extent  offset  by  her  great  in- 
•  in  speed,  which  places  her  at  the 
eat  disadvantage  of  not  being  able 
t  unless  the  faster  vessel  permits  it. 
ral  Melville  frankly  states  that  he 
•t  believe  that  23,000  horse  power 
c  the  vessels  of  the  "Tennessee" 
speed  of  22  knots,  and  this  belief 
1  on  the  performance  of  similar 
The  "Drake"  class  are  of  400  tons 
>1acement  and  have  finer  lines,  and 
red  about  23.000  horse  power  to 
MH   a   speed   of  22   knots   on    their 

The  "Gambetta"  class,  in  the 
oavy,  is  to  have  27.500  horse  power 

22  knots  on  12.416  knots  displace- 
"rom  this  it  would  appear  that  25.- 
se  power  is  a  very  moderate  esti- 


mate of  the  power  required  to  drive  a  ship 
of  14.500  tons  displacement  22  knots,  and 
an  armored  cruiser  of  that  size  that  cannot 
make  it  cannot  be  considered  an  up-to-date, 
first-class  ship. 

Although  Admiral  Melville  is  in  the  mi- 
nority, so  far  as  the  board  is  concerned, 
there  is  little  doubt  that  his  views  are  sus- 
tained by  the  great  majority  of  engineers 
who  are  qualified  to  judge  in  the  matter. 
The  question  of  speed  is  a  vital  one  for  a 
cruiser,  and  any  increase  in  armament  at 
the  expense  of  speed  simply  results  in  trans- 
ferring the  vessel  to  another  class.  If 
battleships  are  desired  that  fact  should  be 
considered  from  the  first,  but  if  cruisers  are 
intended  it  is  cruisers  which  should  be 
built.  Especially  is  it  important  that  the 
full  displacement  of  the  vessel  when  in 
commission  should  be  taken  into  account 
in  the  powering.  Trial  displacements  are 
as  fictitious  as  trial  speeds,  and  neither 
play  any  real  part  when  the  craiser 
is  in  action  or  in  service.  The  be- 
haviour of  the  Oregon  in  the  chase 
at  Santiago  brought  out  most  emphatically 
the  surprise  of  all  at  the  fact  that  a  vessel 
should  ever  after  equal  her  trial  speed,  and 
it  seems  altogether  senseless  to  specify  a 
speed  under  conditions  which  can  never  af- 
terwards be  reproduced.  It  is  to  be  hoped 
that  trial  speeds  may  some  day  be  rele- 
gated to  the  limbo  to  which  "nominal"  horse 
power  has  long  since  gone,  and  that  men 
who,  like  engineers,  are  accustomed  to  pre- 
cison  in  all  other  forms  of  measurement, 
may  treat  the  speed  of  a  ship  with  the  same 
degree  of  accuracy  as  they  do  many  other 
things   of  infinitely  less   importance. 


ELECTRIC  RESPONSE. 

STUDY  OF  THE  PERCEPTION   OF  SENSATIONS   IN  VARIOUS   FORMS  OF  ORGANIC  AND 
INORGANIC   MATTER. 


Prof.  Chundcr  Bose,  before 

excellent  work  which  has  been  done 
iring  several  years  past  by  Pro- 
ssor  Jagadis  Chunder  Bose.  in  con- 
with  the  production  and  reception 
ic  waves  is  well  known.  The  re- 
a  portion  of  his  researches  were 
1  to  the  Royal  Society  last  sum- 
1  following  these  communications 
most  interesting  demonstrsttion  6c- 


the  British  Association. 

fore  the  British  Association  at  its   recent 
meeting  at  Belfast. 

Broadly,  the  work  which  Professor  Bose 
has  undertaken  is  to  show  the  relation  be- 
tween molecular  and  electrical  disturbances. 
It  is  well  known  that  when  a  body  is  sub- 
jected to  mechanical  stress  there  \%  ^  cot- 
responding  mechanical  stram  ^to^>ic»\. 
P  Bose  shows  that  th\s  '\s  2Xv>  ^- 
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companicd  with  some  form  of  electrical  dis- 
turbance. 

Apart  from  the  interest  which  these  ex- 
periments have  aroused  in  scientific  circles, 
they  have  also  attracted  a  popular  curiosity 
in  that  they  tend  to  show  that  all  substances, 
organic  and  inorganic,  possess  some  degree 
3f  sensibility,  thus  suggesting  a  continuous 
:onnection  between  the  organic  and  inor- 
^nic  world. 

The  details  of  some  of  Professor  Bose's 
experiments  form  very  interesting  reading, 
Dut  a  full  conception  of  their  meaning  can 
DC  obtained  only  by  a  careful  study  of  his 
published  papers. 

We  may,  however,  give  a  general  idea 
)f  the  apparatus  employed,  together  with  a 
Drief  account  of  some  of  the  results. 

The  simplest  form  of  apparatus  consists 
)f  a  metal  rod,  of  which  two  points  are 
ronnected  with  a  galvanometer  by  means  of 
lon-polarisable  electrodes.  If  this  bar  is 
itruck  between  the  connections  to  the  gal- 
vanometer, there  will  be  produced  a  wave 
)f  molecular  disturbance.  If  any  electrical 
listurbance  is  also  produced,  it  cannot  be 
ihown  under  these  circumstances,  since  the 
vave  will  be  sent  out  through  each  elec- 
rode,  and  they  will  balance  each  other  and 
)roduce  no  effect  upon  the  galvanometer 
leedle.  If,  however,  some  means  can  be 
ound  of  checking,  or  otherwise  affecting 
he  wave  in  one  or  the  other  direction,  this 
lalance  will  no  longer  exist,  the  galvano- 
neter  will  be  affected,  and  the  difference 
letween  the  two  waves  will  appear. 

Two  methods  have  been  found  for  pro- 
lucing  intelligible  results.  One  of  these  is 
ailed  the  method  of  "block,"  and  may  be 
onsidered  as  a  mechanical  operation.  Thus, 
f  a  clamp  be  placed  upon  the  wire,  between 
he  point  struck  and  one  of  the  electrodes 
he  wave  will  be  hindered  from  reaching 
ne  electrode,  and  a  momentary  swing  will 
ppear  upon  the  needle.  By  using  a  mirror 
alvanometer  and  receiving  the  moving  spot 
f  light  upon  a  travelling  band  of  sensitised 
aper,  the  actions  will  be  recorded  as 
urves. 

The  second  method  employs  chemical  ac- 
ion  to  deaden  or  exalt  the  sensibility  of 
ne  portion  of  the  rod  or  wire.  Thus  if  a 
ortion  of  the  rod  be  moistened  with  dis- 
lled  water,  or  with  dilute  solutions  of  so- 
ium  chloride,  potassium  bichromate,  etc, 


no  effect  is  produced,  while  some  reagott 
enhance  the  electrical  excitability,  and  oA- 
ers  again,  depress  it.  Thus  when  one  por- 
tion of  the  rod  is  moistened  with  sodioa 
carbonate,  that  portion  will  be  found  m 
excitable  than  before,  and  a  stimulus  gifci 
to  the  rod  will  affect  the  moistened  end  to  « 
greater  degree  than  the  other  portion,*  and 
a  corresponding  deflection  of  the  galvaoo- 
meter  will  appear.  If,  however,  a  solntioo 
of  oxalic  acid  is  used,  a  depressing  actioi 
will  be  observed,  the  current  flowing  in  the 
opposite  direction  upon  the  application  of 
stimulus. 

Professor  Bose  gives  a  number  of  ex- 
periments showing  interesting  variatioas 
upon  these  lines,  all  tending  to  show  that 
mechanical  disturbances  are  accompanied 
by  corresponding  electric  waves,  and  that 
this  action  can  be  modified  by  stimulatiof 
or  deadening  substances  in  a  very  definite 
manner.  In  other  words  materials  which 
are  undoubtedly  inorganic,  and  in  the  com- 
mon parlance  altogether  '*dead,"  are  capable 
of  responding  to  external  stimulus,  and 
thus  possess,  to  a  certain  extent,  perceptions 
of  sensation  similar  to  those  of  living  mat- 
ter. 

In  order  further  to  study  the  analogy  b^ 
tween  this  electric  response  in  inorganic 
matter,  and  the  perceptions  of  living  things, 
Professor  Bose  has  conducted  a  series  of 
experiments  showing  precisely  similar  ac- 
tions in  living  tissues.  The  effect  of  stim- 
ulus upon  motile  tissues,  it  is  true,  causes  a 
change  of  form,  but  upon  the  nerves,  for 
example,  no  change  of  form  follows,  al- 
though a  distinct  response  is  produced.  The 
excitation  of  the  tissue  may,  however,  be 
detected  by  a  certain  electromotive  change, 
and  in  this  respect  the  behaviour  of  nerve 
tissue  is  similar  to  that  of  the  inorganic  rod 
already  discussed. 

EUectric  response  is  a  measure  of  the 
physiological  activity  of  the  tissue.  When 
the  physiological  activity  is  exalted  by  a 
stimulant,  the  electrical  response  will  rise 
in  amplitude.  When  the  activity  is  dimin- 
ished, as  by  narcotics,  the  electrical  response 
is  also  diminished,  and  when  the  tissue  if 
killed  the  electrical  response  disappears  al- 
together. Ordinarily  these  response  phe- 
nomena have  been  regarded  as  due  to  some 
super-physical  "vital"  force,  but  this  con- 
c\\is\on  \%  not  ^Ms.l\fv<id,  s^ltvce  the  response 
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sen  in  life  correspond  closely  to 
tiadowed  in  non-life, 
int  of  the  wideness  of  the  gap 
imal  and  metal,  Professor  Bose 
»periments  upon  the  intermedi- 
>f  plant  life.  The  analogy  was 
>e  remarkably  close.  Response 
:d  in  all  plants  and  by  all  their 
lien  the  plant  was  killed  by  poi- 
lot  water  the  electrical  response 
The  responses  in  plants  and 
were  shown  to  be  modified  ex- 
:  same  way  as  animal  tissues  are 
lere  being  not  a  single  phenome- 
response  in  muscle  and  nerve 
:  an  exact  parallel  in  the  response 
d  plant.  Just  as  the  response  of 
ues  is  found  to  be  exalted  by 
lowered  by  depressors,  and  abol- 
oisons,  so  also  it  is  found  that 
ction  of  appropriate  reagents  the 
1   plants   and    metals   undergoes 


similar  exaltation,  depression,  or  abolition. 
The  conclusion  reached  by  Professor 
Bose,  therefore,  is  that:  "Irritability  or 
capacity  for  response  is  not  confined  to 
living  tissues.  The  living  response  in  all 
its  diverse  manifestations  is  but  a  repetition 
of  the  physical  phenomena  exhibited  by  the 
inorganic.  There  is  in  it  no  element  of 
mystery  or  caprice,  as  is  admitted  on  the 
assumption  of  a  hypermechanical  'vital* 
force,  acting  in  contradiction  or  defiance  of 
those  physical  laws  which  govern  the  world 
of  matter.  Nowhere  in  the  entire  range  of 
these  response  phenomena — inclusive  as  that 
is  of  animals,  plants,  and  metals — is  there 
any  breach  of  continuity.  The  response 
phenomena  are  not  determined  by  the  play 
of  an  unknowable  and  arbitrary  vital  force, 
but  by  the  working  of  laws  that  know  no 
change,  acting  equally  and  uniformly 
throughout  the  organic  and  inorganic 
worlds." 


SMOKELESS  COMBUSTION  OF  BITUMINOUS  COAL.       u^ 

riFIC  CONSTRUCTION  OF  FURNACES  AND  CORRECT  CONDITIONS   OF  COMBUSTION. 
BRITISH  AND  AMERICAN  EXPERIENCES. 

An  International  Symposium. 


since  the  introduction  of  steam 
r  attempts  have  been  made  to 
de  for  the  smokeless  combustion 
id  while  the  problem  has  been 
able  engineers  from  the  time  of 
le  present,  there  is  little  doubt 
loke  question  is  daily  becoming 
ing.  In  England,  where  all  the 
both  for  industrial  and  house- 
ses  is  entirely  or  partially  bitu- 
i  subject  has  long  been  a  matter 
:ration.  and  the  same  has  been 
ttsburg  and  other  cities  in  the 
ites  in  which  soft  coal  is  used, 
itly,  however,  a  number  of  the 
i  on  the  .A.tlantic  coast  of  the 
tcs  have  been  free  from  the  an- 
id  discomforts  of  soft  coal  smoke 
►nly  by  reason  of  the  prolonged 
)les  in  the  anthracite  coal  dis- 
mnsylvania  that  the  use  of  bitu- 
al  in  New  York,  Philadelphia, 
cities  has  called  attention  to  the 
ic  supply  of  anthracite  must  be 
as  limited  and  irregular,  and 
mer  the  smokeless  combustion  of 


bituminous  coal  becomes  the  rule,  the  soon- 
er the  dominating  power  of  a  limited  terri- 
tory under  the  control  of  a  few  people, 
over  the  comfort  and  purse  of  the  public 
will  be  terminated. 

The  supply  of  bituminous  coal  in  the 
United  States  at  least,  and  in  Asia,  is 
practically  unlimited,  and  when  it  is  prop- 
erly burned  it  offers  no  difficulties  or  in- 
conveniences, while  at  \he  same  time  its 
excellent  calorific  power  renders  it  entirely 
satisfactory  so  far  as  steaming  is  concerned. 

Among  recent  articles  on  the  subject  of 
the  smokeless  combustion  of  bituminous 
coal  we  note  the  excellent  paper  of  Mr.  W. 
H.  Booth,  presented  at  the  Belfast  meeting 
of  the  British  Association,  the  exhaustive 
serie«  of  papers  by  Mr.  Albert  A.  Gary,  in 
late  issues  of  the  Iron  Age,  the  communica- 
tion of  Mr.  T.  T.  Parker,  in  the  American 
Machinist,  and  various  other  articles,  all 
bearing  upon  features  of  the  problem. 

These   papers,   while    differing   in    their 
treatment  of  the  subject,  all  agree  in  em- 
phasising the  one  fact  tV\al  l\\e  >i%>u\  ^v-  [^ 
pliancr        ■Nhnrning  bilummovLS   ccwX    \ti 
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iractice  are  constructed  with  entire  disre- 
^rd  of  the  true  principles  of  combustion. 

Thus  Mr.  Booth  says:  "Engineers  are 
aught  at  college  that  combustion  can  only 
ake  place  in  the  presence  of  a  sufficient  sup- 
ily  of  oxygen  at  a  sufficiently  high  tem- 
terature.  An  ordinary  class-room  experi- 
nent  is  to  surround  a  candle  flame  with  a 
oil  of  wire,  which  abstracts  heat  so  rapidly 
rom  the  flame  as  to  cause  combustion  to 
ease,  and  the  flame  is  extinguished.  This 
xpcriment  contains  the  whole  secret  of 
ombHStion.  When  engineers  go  out  into 
he  world,  they  find  that  the  burning  of  coal 
.nd  generation  of  steam  are  carried  out 
ipon  lines  which  are  quite  opposed  to  the 
•rinciples  they  were  taught  at. college,  and 
nore  upon  the  lines  of  the  refrigerated  can- 
lle-flame  experiment.  They  become  aware 
hat  the  daily  practice  of  steam  raising, 
vhile  opposed  to  theory,  is  very  far  from 
;ood,  and  they  are  told  that  it  is  not  pos- 
ible  to  burn  bituminous  fuel  except  with 
volution  of  smoke.  Most  engineers  ac- 
[uiesce  in  this  very  lamentable  state  of  af- 
airs,  and  are  the  more  inclined  to  do  so, 
»ecause,  where  teachers  of  engineering  have 
>een  responsible  for  boiler  arrangements, 
hey  are  unable  to  find  that  these  present 
jiy  differences  from  the  common  herd. 
The  modern  steam  boiler  is,  in  fact,  quite 
is  primitive  as  a  common  pan  set  directly 
ipon  a  fire  to  boil.  An  African  savage,  with 
I  gourd  as  his  pot,  places  this  to  boil  just 
is  scientifically  as  do  our  professors  of  en- 
fineering  place  boilers.  The  modern  boiler 
naker  merely  sells  boilers.  The  consulting 
mgineer,  who  ought  to  order  their  setting, 
iccepts  ihe  methods  of  the  savage,  the  im- 
)Ossibility  of  which,  in  respect  of  good  re- 
;ults,  he  has  taught,  or  has  been  taught  at 
:ollege,  but  has  not  comprehended." 

Mr.  Cary  fully  agrees  with  this  position, 
laying : 

"The  smoke  nuisance  from  boilers  can  be 
ilmost  entirely  avoided  by  the  adoption  of 
)roper  furnaces  adapted  to  the  fuel  used 
ind  by  the  employment  of  a  sufficient 
imount  of  intelligence  to  handle  the  fires 
)roperly.  The  whole  secret  of  burning  fuel 
>mokeIessly  is  to  obtain  complete  combus- 
ion  in  the  furnace  and  combustion  cham- 
bers before  any  appreciable  amount  of  the 
rombustible  gases  meets  the  chilling  water 
surfaces  of  the  boiler." 


While  indeed  there  are  certain  fuels  whid 
show  smokeless  combustion,  such  as  diar- 
coal,  coke,  and  anthracite,  these  too  demand 
proper  conditions  in  order  that  the  full 
thermal  efficiency  may  be  obtained  from 
them,  so  that  the  whole  question  of  the 
proper  combustion  of  fuel  for  steam  mak- 
ing can  be  reduced  to  certain  fundamental 
principles. 

Although  these  principles  have  been 
known  for  a  long  time,  and  their  demonstra- 
tion is  included  in  every  elementary  course 
in  physics,  we  see  them  almost  totally  ig- 
nored in  engineering  practice.  In  locomo- 
tives we  find  the  combustion  carried  on  in  a 
contracted  box  in  which  five  ot  the  six  walls 
are  formed  with  water  spaces,  usually  mis- 
called heating  surface,  but  more  properly 
entitled  cooling  surface.  In  the  type  of 
marine  boiler  in  general  use  the  fires  arc 
maintained  in  small  cylindrical  furnaces, 
than  which  nothing  more  effective  for  chill- 
ing the  fire  could  well  be  devised.  Water- 
tube  boilers  are  nearly  always  set  with  the 
tubes  directly  over  the  fire,  while  the  hori- 
zontal tubular  boiler,  so  extensively  used 
in  the  United  States,  is  also  set  directlj 
above  the  grate. 

The  immense  influence  which  these  con- 
structions have  upon  the  combustion  of  the 
coal  will  be  seen  when  it  is  understood  that 
the  igniting  temperature  of  bituminous  coal 
is  between  700  and  800  degrees  F.,  while  the 
temperature  of  the  water  in  the  boiler,  and 
hence  of  the  metallic  surfaces  close  to  the  . 
fire,  is  not  more  than  one-half  as  much, 
and  therefore  complete  combustion  cannot 
be  expected. 

The  idea  of  the  practical  man  is  that  all 
this  can  be  remedied  by  the  admission  of  an 
excess  of  air,  since  he  assumes  that  the  pres- 
ence of  oxygen  will  suffice  to  make  up  for 
lack  of  temperature.  In  this  he  forgets  that 
the  finely  divided  particles  of  un burned 
carbon  which  constitute  smoke  cannot  be  so 
readily  disposed  of.  The  particles  of  car- 
bon are  really  floating  in  an  atmosphere  of 
nitrogen  and  of  carbonic  acid,  and  in  most 
cases  the  excess  of  air  admitted  never 
reaches  the  combustible  at  all.  but  serves 
only  to  dilute  the  whole,  absorbing  heat  and 
passing  out  of  the  chimney  tmused. 

The  remedy  for  this  state  of  affairs  is  ob- 
vious, so  much  so  that  many  overlook  it 
altogether.    If  the  furnace  be  removed  alto- 
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m  its  close  proximity  to  the  cool- 
es  of  the  boiler,  and  be  surround- 
s  capable  of  being  raised  to  a  tem- 
liigher  than  the  critical  igniting 
the  fuel,  there  will  be  no  diffi- 
)urning  all  the  combustible  con- 
>f  the  fuel,  provided  sufficient  oxy- 
rovided.  In  other  words  there 
a  separate  furnace  of  ample  size 
d,  conveniently  placed  in  front  of 
,  and  containing  only  the  grate, 
ling  walls  of  firebrick  capable  oi 
intained  at  a  high  temperature, 
t  of  the  furnace  can  communicate 
ith  the  flues  or  other  heating  sur- 
he  boiler,  and  the  intensely  hot 
>f  the  already  completed  combus- 
delivered  where  they  will  do  the 
I  without  the  possibility  of  produc- 

he  practical  engineer  interposes  an 
"We  know,"  says  he,  "that  the 
)f  the  boiler  exposed  to  the  radi- 
from  the  fire  constitute  the  most 
K3rtion  of  the  entire  heating  sur- 
he  boiler;  are  these  to  be  dis- 
As  a  matter  of  fact,  we  know 
f  the  sort.  We  know  that  a  large 
f  the  so-called  heating  surface  is 
or  to  the  rest,  but  this  is  due  to 
hat  it  is  so  placed  that  it  receives 

partially  consumed  and  already 
Drtion  of  the  fuel.  The  fuel  con- 
efinite,  and  ascertainable  number 
lits ;  when  it  is  fully  burned  these 

are  released  in  the  sensible  form ; 


and,  if  they  do  not  escape  through  the  walls 
of  the  furnace  or  up  the  chimney  they  must 
be  absorbed  by  the  boiler  and  utilized  in  the 
evaporation  of  water. 

Furnaces  of  this  kind  are  in  continual 
and  satisfactory  use  for  the  complete  com- 
bustion of  fuels  which  would  be  altogether 
worthless  if  fed  upon  the  ordinary  grate, 
such  fuels  as  wet  spent  tan  bark,  bagasse 
from  sugar  mills,  etc.,  and  there  is  no  earth- 
ly reason  why  methods  entirely  practical, 
and  altogether  theoretically  correct,  should 
not  be  used  for  bituminous  coal,  a  fuel  quite 
as  unfit  to  be  fed  into  a  common  furnace 
as  any  which  could  be  named. 

It  has  been  said  that  much  of  the  smoke 
in  British  cities  comes  from  the  chimneys 
of  private  residences,  and  that  properly  de- 
signed boiler  furnaces  would  abate  but  a 
small  portion  of  the  evil.  There  is  but  one 
remedy  to  be  offered  for  this  portion  of 
the  problem,  but  it  is  one  which  should  be 
promptly  accepted.  Tiie  only  fuel  fit  for 
household  purposes  is  gas.  Fuel  gas  should 
be  supplied  to  all  houses  in  cities,  and  the 
use  of  solid  fuel  become  as  obsolete  as 
that  of  flint  and  steel,  tinder,  and  other  an- 
cient nuisances.  There  is  no  reason  why 
any  great  city  should  be  a  victim  of  the 
smoke  nuisance  except  that  of  the  wilful 
perversity  of  its  inhabitants,  and  those  who 
are  afflicted  by  the  filth  and  unhealthfulness 
of  an  atmosphere  laden  with  the  products 
of  incomplete  combustion  should  receive  no 
s>Tnpathy  or  commiseration  from  the  more 
intelligent  portions  of  the  community. 


ELECTRIC  DRIVING  OF  MACHINERY. 

i  ELECTRIC  MOTORS  IN  THE  ANTWERP  ROLLING   MILLS— GROUP  AND   INDEPENDENT 
MACHINE  DRIVING  IN  GERMANY. 

La  Revue  Technique — Glasers  Annalen. 


FRIC  driving  of  machinery  is 
ssarily  on  the  increase,  and  pres- 
interest.is  directed  mainly  towards 
ds  and  its  limitations.  At  first  it 
osed  that  the  electric  motor  was 
ily  for  light  machinery,  such  as 
nting  presses,  laundry  machinery. 
Ice;  then,  when  it  appeared  that  it 
adapted  for  machine  tools  of  fair 
question  came  up  as  to  the  econ- 
using  separate  motors  for  small 
id    the    arrangement    known    as 


"group"  driving  came  into  vogue,  one  mo- 
tor operating  a  short  section  of  shafting, 
from  which  a  number  of  tools  were  driven 
by  belting.  The  driving  of  such  heavy  ma- 
chinery as  the  rolls  of  the  iron  and  steel 
mill,  while  often  discussed,  has  only  re- 
cently become  a  reality. 

So  far  as  heavy  driving  is  concerned,  the 
latest  example  is  found  in  the  new  iron  and 
steel  works  tinder  construction  at  Hoboken, 
on  the  banks  of  the  river  Scheldt,  near  Ant-^ 
wero.     Cariously  enougVi,  \hest  m\>\%,  ^4^ 
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irst  in  which  direct  electric  driving  has 
)een  employed  for  heavy  rolls,  are  equipped 
with  machinery  sent  from  America,  al- 
:hough  such  motors  have  as  yet  not  been 
employed  in  this  work  in  Pittsburg,  the  city 
Df  their  origin.  From  an  account  in  La 
Revue  Technique  we  extract  some  descrip- 
;ion  of  these  new  mills,  with  especial  ref- 
erence to  their  power  plant. 

The  works  are  planned  on  the  most  mod- 
ern lines,  there  being  six  blast  furnaces  of 
JSO  tons  capacity  each;  the  daily  consump- 
ion  being  4,200  metric  tons  of  iron  ore, 
[,070  tons  of  flux,  and  3,050  tons  of  coal. 
The  coking  furnaces,  which  form  a  part  of 
he  plant,  are  of  the  modern  by-product 
ype,  while  an  auxiliary  cement  works  is 
)rovidcd  for  the  purpose  of  utilising  the 
'urnace  slag. 

Electric  power  is  to  be  used  in  all  de- 
)artments  of  the  work.  The  preliminary 
)ower  plant,  operated  by  steam,  includes 
wo  1,500  horse  power  generating  sets;  a 
hree-phase  current  of  2,200  volts  at  a  fre- 
luency  of  50  cycles  being  generated.  The 
lompleted  plant  is  to  generate  30,000  horse 
)Ower,  employing  gas  engines  supplied  with 
he  waste  gases  of  the  blast  furnaces,  and 
ill  the  power  is  to  be  electrically  transmit- 
ed  from  the  power  house  to  the  various 
>arts  of  the  mills.  The  most  powerful  sin- 
gle motors  thus  far  installed  are  of  350 
lorse  power,  these  being  directly  connected 
o  the  plate  mills  and  belted  to  the  bloom- 
ng  train.  Electric  cranes  are  provided 
hroughout  the  works,  and  numerous  small 
notors  provide  the  power  for  the  live  rolls, 
hears,  and  all  the  multifarious  power  ma- 
hinory  of  the  establishment. 

While  it  is  too  soon  to  give  operative 
lata  concerning  this  modem  installation  of 
Icctric  power,  there  is  every  reason  to  be- 
iovc  that  it  will  be  altogether  successful, 
,nd  by  reason  of  its  advantageous  situation 
or  the  receipt  of  raw  material  and  the 
hipment  of  product,  it  should  prove  an  im- 
portant commercial  enterprise. 

The  question  of  the  relative  advantages 
>f  group  and  independent  machine  driving 
or  tix»ls  of  moderate  size  has  been  recently 
iven  careful  study  in  the  shops  of  the 
rienna-Warsaw  railway  at  Pruschkowo. 
nd  from  an  account  by  Herr  von  Reichel, 
n  a  recent  issue  of  Ghscrs  Annalcn  we 
ire  some  of  the  results.     The  tests  were 


conducted  upon  a  set  of  four  wheel-latfaesi 
which  had  for  some  time  been  operated  t^ 
independent  motors  of  three  horse  power 
each,  the  supply  being  a  three-phase  cu^ 
rent  of  190  volts  pressure.  Careful  tests, 
the  details  of  which  are  given  in  Herr  von 
Reichel's  paper,  show  that  for  variout 
speeds  and  feeds  these  lathes  consumed 
from  0.88  to  2.40  horse  power  each. 

In  order  to  test  the  economy  of  group 
driving,  the  same  lathes  were  then  belted 
to  a  countershaft,  which  in  turn  was  belted 
to  a  single  motor,  the  belting  being  so  ar- 
ranged that  any  or  all  of  the  machines 
might  be  driven.  The  tabulated  results  are 
given  in  the  article,  and  it  appears  that  the 
loss  of  power  in  the  transmission  operated 
to  render  the  group  driving  decidedly  less 
economical  than  the  use  of  independent  mo- 
tors for  each  lathe.  This  was  the  more  ap- 
parent when  only  a  portion  of  the  machines 
were  in  operation,  and  as  the  general  ex- 
perience is  that  the  full  number  of  machines 
is  rarely  if  ever  in  simultaneous  operation, 
this  fact  must  be  taken  into  consideratioo. 
Without  going  into  details,  it  appears  that 
with  all  four  machines  in  operation  the  in- 
dependent system  consumed  but  69  per 
cent,  of  the  power  required  for  the  group 
system. 

The  general  conditions  under  which  the 
machinery  is  operated  naturally  affects  to 
some  degree  the  relative  economy  of  the 
two  systems,  and  hence  we  give  the  general 
conclusions  which  Herr  von  Reichel  ap- 
pends to  his  paper,  referring  the  interested 
reader  to  the  full  account  for  some  very  in- 
teresting details  of  an  excellently  conducted 
test. 

Herr  von  Reichel  finds  that  independent 
driving  may  be  considered  more  advanta- 
geous than  group  -driving  when  not  more 
than  75  per  cent,  of  the  machinery  is  oper- 
ated continuously  during  the  entire  work- 
ing day:  when,  however,  the  operation 
covers  continuously  a  greater  portion  of  the 
time,  group  driving  may  be  found  of  ad- 
x-antage.  In  the  equipment  of  new  shops 
and  in  the  planning  of  new  works  for  elec- 
tric driving,  independent  driving  should 
always  be  used,  since  the  slightly  greater 
first  cost  will  soon  be  repaid  by  the  greater 
economy  in  operation.  In  the  eqaipmciit  of 
old  shops  with  electric  driving  bdh  gmnp 
and  independent  driving  may  be  employed 
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nee  may  indicate,  but  for  ma- 
1  are  situated  at  a  distance  from 
power,  independent  driving  will 
ost  advantageous, 
cially  desirable,  in  equipping  a 
xtric  driving,  to  purchase  tools 
esigned  to  be  operated  by  elec- 
In  case  a  number  of  tools  in 
ice  are  to  be  adapted  to  electric 
h  power  may  be  required  which 
•wise  be   saved,   had   the  tools 


been  designed  for  the  application  of  motort 
in  the  first  place. 

Apart  from  the  direct  economy  involved 
in  independent  driving,  it  must  be  remem- 
bered that  the  advantageous  placing  of  the 
machinery  often  effects  as  great  a  gain  in 
space  and  operation  as  is  saved  in  actual 
energy  for  driving,  and  in  many  instances 
the  latter  considerations  become  of  controll- 
ing importance,  economy  of  power  being 
secondary. 


LIGHT    TELEPHONY. 

UENTS   WITH    A   SELENIUM    PHOTOPHONE   ON    THE    WANNSEE,    NEAR  BERLIN. 
WIRELESS  TELEPHONY  WITH   A  BEAM   OF  UGHT. 

Ernst  Ruhmer  in   the  Elektrotechnische   Zeitschrift, 


ginal  photophone  of  Professor 
»eam  of  light  was  reflected  from 
ragm  set  in  vibration  by  sound 
the  undulating  beam  caused  va- 
the  illumination  of  a  selenium 
t  a  distance.  As  is  well  known, 
al    resistance    of    selenium    be- 

with  increasing  illumination, 
enium  cell  be  placed  in  circuit 
ry  and  a  telephone,  variations  in 
ling  on  the  selenium  will  cause 
1  its  resistance  and  changes  in 
(lowing  in  the  circuit,  and  hence 
lie  telephone. 

ons  and  improvements  of  the 
»aratus  have  been  made  from 
,  but  it  has  remained  little  more 
ntific  curiosity  until  recently, 
imst  Ruhmer  took  up  the  active 

of  "light  telephony."  He  has 
:onsiderabIe  degree  of  practical 
icperiments  made  on  the  Wann- 
jrlin,  which  he  describes  in  the 
\%sche  Zeitschrift, 
imcr's  sending  apparatus  con- 
parabolic  searchlight  reflector, 
n  arc  light  at  its  focus,  a  micro- 
lone  transmitter  in  circuit  with 
nd  an  induction  coil  with  one 
the  microphone  circuit  and  the 

arc  lamp  circuit.  By  this  ar- 
lie  rapidly-alternating  telephonic 
he  microphone  circuit  are  super- 
the  continuous  lighting  current, 
^  variations  in  the  intensity  of 
onseguenfJr /i7  the  beam  of  light 

the  re/lector.    It  is  necessary 


to  supply  the  arc  light  with  current  from  a 
primary  or  a  storage  battery,  for  the  com- 
mutator of  a  dynamo  would  cause  periodic 
vibrations  in  the  arc,  which  would  seriously 
interfere  with  telephonic  transmission. 

The  parallel  beam  of  light  from  the  reflec- 
tor, var>'ing  periodically  with  the  micro- 
phone transmitter  current,  proceeds  in  a 
straight  line  to  the  receiving  station,  where 
it  strikes  another  parabolic  mirror  and  is 
reflected  to  the  focus  of  the  latter,  at  which 
is  placed  a  selenium  cell.  The  selenium 
is  in  circuit  with  a  battery  and  two 
telephones,  and  as  its  resistance  changes 
with  the  varying  beam  of  light,  the  ac- 
companying changes  in  the  battery  cur- 
rent produce  sounds  in  the  telephone 
receivers  which  correspond  with  the  sounds 
uttered  into  the  transmitting  telephone  at 
the  sending  station. 

As  Herr  Ruhmer  remarks,  good  transmis- 
sion of  speech  by  this  method  depends  on 
the  amplitude  of  the  microphone  current 
oscillations,  on  their  proper  superposition 
upon  the  continuous  current  of  the  lamp, 
on  the  strength  of  the  lighting  current,  on 
the  accuracy  of  the  parabolic  reflector  and 
its  proper  mounting,  on  the  clearness  of  the 
atmosphere,  on  the  size  of  the  receiving  mir- 
ror, on  the  sensitiveness  of  the  selenium 
cell,  and  finally,  on  the  proper  voltage  of 
the  battery  and  resistance  of  the  telephones 
at  the  receiving  station. 

Perhaps  the  most  essential  feature  of  the 
whole  system  is  the  selenium  c«\\.    \X  V^  |^ 
necessary  that  it  should  bt  sexi%\l\Nt  tkolt 
only  to  light  in  general,  hut  ^ax^cuWVf  Xft 


#«» 


7.HE  B.:^2i::3£x:ia  j£,h:az:nk 


•fl{^*    »Tf«^^    »*»iXn   ?«•  T^ii^y  r-vwerne.!  .n 

'  ''''^-  I**"?  '•,''/J«%r/  ^i#^itjm  r'^<^jri(i&. 
■^rr.^  '«?«f!''/  o  '•»/>«<  -^y-,  r'lirh  ir-^  %-n;- 
y'^^   >►*  r*^    Vi<»   -■•.•i   itirj    hi;  ^'^JCTi^.h- 

^  Tf^if   *  ft  ^  /  J7 ;  Ti  '"/*  '.  ■ ",  -rr-.r.  i*  t^/^  ^r.  » ! '  ? .  •'i«»  ? . 

frf    fi^    Iffjf,    ♦>?*    f-sisfarKy     f;i;U    t/^    *>, I^X^, 

fh^  fllffmin»H'f«  /l»i^  t//  a  <ixf^^fi-r;»n4Ie  in- 
fwff/l^tr^fpf   fflfrip  ^J'l^   }ry,  or   that   of   th<5 
wlff^^f  nwi  ffti  A  4iffffl/-^  p^ r pffi 'lie II l;ir  to  itji 
f«f^    fh^   f#'e|^f»fir*»   |ci  /inly    »,Vif>  ohms. 
Ifi    tll^    i"i?pfrl»fi»'rif«    ron'lurf*'*!    on    fhc 


.lie  ahcre:.    Dr  ux  morhtr 
:r3xX£2i::£Sicn  rs±  aszneo.  zt  lis 
ng    ip    -XL    r  ^aznsscrs.    ji    skl   Icni 
T-ariicr  iinni  rear  -re  roiiiT-.  aat  by  ^ 

.»am  -tiar  :aer3nrii£  =ac=i=iea  in 

-.:e   iKX    r*r7   iiir.ii   tsxisixi^sizb   -waf 

7  ::*•-•;  rtscics  ir-  in  ni   >m:»  nt  aijd 

ir*  hi^I?  fTxTifrnft  inn  zncr  in^a 

rar.^ft  is  so  gr-aclj  =  *t.-?!'^  ic  nar  of 

Light  zt.cphz'zj  zm=.  arrer  "wGck  o 
{greater  distances  tii^n  ess  a  be^inpaiiL  3 
U  subject  to  the  odier  ZrzadcBB  of 
latter,  but  within  these  limits  £  noj  i 
find  a  field  of  nsefnlness.  paniciibriy 
military  operation?. 


AN   INTHKESriNCi   ANNIVERSARY   PUBLICATION. 

IMtFRR   tlV   THirRc;rfm,    MI't.VII.LK,   SWEET,  BOOTH,  AND  OTHERS  UPON  THF 
P.NDINP.RRINr}   pr>.VF.I.l)l*MENT  OP  A   QUARTER  CENTURY. 

.imrruiiH  \Uu  hinist -^Twenty-fifth  Anniversary, 


0\1H  inti-trntinit  ntntiMnpntniy,  the 
Amniam  Mtuhinixt,  Imving  rrachcd 
\\n  Iwrntv  fifth  hitthilny,  vrry  prop- 
fHv  trirhrrttr*  ihrtt  rvrnt  hy  tho  '\^%\w  of  an 
rtmiiVfT'rtiv  nnmhri,  and  in  it  apprai'i  a 
nnmlHv  of  aitulo*  \\\  nwn  who  havo  boon 
idi'ntifird  xviih  tho  Ri\nvth  of  moihaniial 
f*n|tinnMinK  dnrin^  that  prii»>it.  Tho  lin^ita 
tiiMi^  of  Rpa*v  x^\\\  not  j>oimit  moi^  than  a 
pa*!^inji  (rlan*T  at  somo  of  tho*>o  oontnhu 
tions.  hnt  jtomo  qwoiationv  niav  v«ivo  to 
show  how  tho  «V>oh>pmont  of  iho  poiu-id 
los"»ks  to  mon  who  have  not  only  «oon  il.  hnt 
haw  in  irtvat  moaMire  h(*on  inMrnmontal  in 
hrin^inft  its  oha nfros  to  pas^. 

1*hn»,  speak inR  of  tho  prrtjrross  ot  Ns^hni 
oal    <*dih*ation.    rpofo»!ior    T*hnn«ton    ^w: 
'  Thr  lih'rntvrr  of  the  rrKS'hann^nl  an«l  AMt«\ 
fwvrrfv  <f«*p''' »*'"'*'"''*  ^f  ind«M\\  ^n^  oowo 


to  be  extensive  and  is  constantly  growini 
quantity  and  quality  at  an  accelerated  i 
Its  character  has  greatly  changed  and 
most  important  problems  of  the  medu 
tho  constructor  and  the  engineer  are  ; 
on  pa  Mo  of  scientific  and  exact  solntkm, 
tho  sporadic  production  of  improved  da 
an«l  of  "inventions"  by  the  amateur  gc 
i>  larjjoly  superseded  by  the  deliberate 
ON  act  study  of  the  problem  of  improvei 
l^x  tho  designer,  by  his  precise  definitio 
tho  ^N^ntiitions  to  be  met  and  by  his  si 
tific  and  accurate  solution  of  his  proU 
Tho  art  of  exact  design,  based  1900  9i 
litic  principles  and  experimentallj  di 
mined,  accurate  data,  is  the  modem  czp 
meth<v1  of  supcntcdnre  of  dbe  ^Ider  waj 
ihc  amateur  ini-entor."   '^^^^ 
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Jig  points  which  he  makes  concerning 
ork  of  the  engineer  in  naval  affairs, 
the  dose  connection  between  indus- 
Jid  military  supremacy. 
le  comparative  strength  of  nations  as 
Is  sea  power,  as  well  as  their  relative 
m  in  dominating  the  affairs  of  the 
,  is  directly  proportionate  to  the  out- 
'  their  industrial  establishments,  since 
Jative  measure  of  naval  strength  of 
tit  countries  can  better  be  determined 
i  number  and  character  of  the  naval 
IS  and  ship-yards  which  they  possess 
ly  the  vessels  which  are  in  the  several 
ists.  The  engineer,  whether  afloat  or 
%  has  thus  become  a  military  as  well 
industrial  factor,  and  it  will  be  the 
ne  of  his  work  which  will  decide  the 
i  of  the  future,  whether  fought  on 
»r  sea. 

lother  important  effect  of  the  work  of 
gineer  in  military  and  naval  develop- 
rests  in  the  fact  that  all  nations  have 
taught  that  in  the  future  the  art  of 
ill  be  more  dependent  upon  the  princi- 
f  engineering  than  of  military  tactics. 
trategy  of  the  future  will  involve  a 
edge  of  the  possibilities  of  mechanical 
races,  for  hereafter  the  weather  gage 
J  enemy  will  not  be  secured  by  the 
seaman,  but  by  the  skilful  engineer, 
lovement  of  armies  on  land  will  not 
»endent  upon  some  stroke  of  military 
,  but  rather  upon  the  reflective  work 
le  engineer  who  has  mastered  the  sub- 
transporting  safely  and  expeditiously 
xxlies  of  men  and  supplies." 

mooted  question  of  British  and 
can  machine  tools  is  treated  by  Mr. 
.  Booth  in  by  far  the  most  sensible 
r  we  have  seen  for  a  long  time. 
ng  of  the  fact  that  American  tools, 
transplanted  to  England,  failed  to 
lie  output  of  work  which  they  had 
in  the  land  of  their  origin,  he  calls 
3n  to  the  fact  that  the  discrepancy 
be  due  to  other  causes  than  the  an- 
»m  of  the  workmen.  A  portion  of 
Terence  at  least,  he  considers  to  be 
the  harder  material  used  in  Great 

L 

lerican  tools  coming  over  here  have 
!  heavier,  and  when  heavier  tools  be- 
come over  we  began  to  hear  com- 
that  thejr  wovJd  not  do  the  work 


they  were  sold  to  do  and  they  were  worn 
out  of  truth  in  a  few  months.  This  rapid 
wear  was  urged  as  a  reason  for  scrapping, 
but  it  is  certain  that  ordinary  machine  tools 
are  not  so  obsolete  in  a  year's  time  as  to  re- 
quire scrapping.  The  obsolete  theory  was 
somewhat  overdone. 

**I  have  gone  carefully  into  this  question 
of  the  hardiiess  of  cast  iron,  and,  person- 
ally, I  have  no  shadow  of  doubt  that  Eng- 
lish cast  iron  is  very  much  harder  than  any- 
thing that  comes  from  outside.  The  wear 
that  takes  place  in  American  tools  manifests 
itself  in  two  ways:  First,  it  compares  with 
the  wear  on  our  own  hard  irons;  and,  sec- 
ondly, American  tools  made  to  cut  Ameri- 
can iron  were  too  light  and  had  surfaces  too 
small  when  set  to  cut  our  hard  iron.  Then 
the  attempt  to  run  the  tools  at  the  speeds 
stated  they  would  run  was  provocative  of 
disaster.  Failure  was  laid  to  British  clum- 
siness on  one  side  and  to  Yankee  flimsiness 
on  the  other.  Sober-minded  men  realized 
that  the  whole  matter  was  one  of  mate- 
rials." 

There  is  no  doubt  that  tools  of  American 
design,  made  on  either  side  of  the  Atlantic, 
have  become  modified  by  the  nature  of  the 
work  which  they  have  to  do;  and  the  re- 
sult is  the  production  of  what  was  pre- 
dicted in  these  columns  several  years  ago, 
the  international  design  of  machine  tools, 
in  which  the  good  points  of  the  practice  of 
all  industrial  nations  are  being  combined, 
and  the  weak  features  of  all  eliminated. 

Professor  Sweet  invariably  gives  food  for 
thought  in  his  utterances  upon  practical 
questions,  and  in  his  review  and  glance  for- 
ward he  gives  a  glimpse  of  improvements 
which  may  be  expected  in  the  machine  de- 
signs of  the  near  future. 

**If  the  machine  tool  builder  of  to-day 
could  fully  grasp  the  revolution  that  is  to 
come  over  the  trade  within  the  next  quarter 
of  a  century  it  would  be  a  revelation  to  him, 
and  yet  a  glimmer  of  what  it  is  to  be  can 
be  dimly  seen.  While  all  the  standard  ma- 
chines will  still  be  made  and  used,  they  will 
be  built  primarily  to  do  work  rather  than  to 
suit  the  convenience  of  the  operator,  and 
so  improved  that  they  will  still  be  easier  for 
the  operator  to  handle.  Instead  of  the  de- 
signers studying  to  find  out  where  they  can 
take  out  a  pound  of  iron  and  nol  Vwit  V\i^ 
machine  weakened,  they  viU  stnd^  to  ^tvd 
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where  they  can  put  in  another  hundred  and 
make  it  pay  in  the  more  and  better  work  the 
machine  will  do.  They  will  revolutionize 
the  drive  and  feed  mechanisms  so  that  the 
workmen  can  get  the  best  of  both  without 
exertion,  and  they  must  to  a  large  extent 
make  the  machines  self-contained  and  true, 
wherever  they  may  be  set  and  on  whatever 
they  set,  for  many  of  the  machines  are  to 
go  to  the  work  and  not  the  work  to  the 
machines." 

"Great  indiislrics  permit  of  great  quanti- 
ties. Special  machines  will  be  more  largely 
employed,  because  then  there  will  be  pieces 
enough  of  one  kind  to  keep  one  or  more 


machines  employed  at  a  few  opentx 
a  single  one,  and  there  will  be  far  ki 
capital  in  long  machines  doing  short 
and  large  ones  doing  small  work. 
there  is  enough  of  a  kind  the  automat 
chine  will  do  the  work,  and  inconsistc 
mands  from  inconsiderate  workmen  i 
many  cases  develop  automatic  ma 
before  even  economy  justifies  their 
ence." 

The  entire  number  is  a  most  inta 
review  of  the  work  of  the  individual 
whom  our  valued  contemporary  tak 
name,  a  record  of  the  work  of  the  m: 
ist  in  the  United  States  of  America. 


THE   ECONOMY   OF   LARGE   SHIPS. 

CAUSES   FOR  THE   INCREASING  TENDENCY   FOR  THE  CONSTRUCTION    OF  VESSELS 
OF  GREAT    CARRYING   CAPACITY. 


A,  W.  Robinson — Canadian 

THE  marked  tendency  towards  increase 
in  size  and  carrying  capacity  of  ocean 
steamers  is  a  fact  so  generally  recog- 
nized that  it  needs  no  comment  as  such. 
The  causes  for  this  increase,  and  its  in- 
fluence upon  river  and  harbor  work  form 
the  subjects  of  a  paper  presented  before  the 
Canadian  Society  of  Civil  Engineers  by  Mr. 
A.  W.  Robinson,  from  which  we  make 
some  abstracts. 

As  to  the  causes  of  the  development,  the 
facts  are  not  difficult  to  discover.  They  are 
not  greatly  different  from  those  which  have 
operated  to  produce  similar  growth  in  the 
capacity  of  apparatus  for  transport  in  all 
lines  of  work.  In  railroad  practice  the  de- 
velopment in  the  size  of  cars  is  well  known, 
and  it  is  a  fact  that  in  the  past  ten  years  the 
paying  load  hauled  by  a  locomotive  has  been 
about  doubled.  This  advance  has  been  due 
to  the  increase  in  the  carrying  capacity  of 
the  cars  and  the  hauling  power  of  the  loco- 
motives, as  well  as  to  the  improvement  in 
the  roads  by  reason  of  the  reduction  of 
grades  and  curves.  Railroad  men  well  un- 
derstand that  the  cost  of  transport  to  them 
is  measured  by  the  train  mile,  while  their 
charges  to  the  customer  are  made  by  the 
ton  mile,  so  that  the  commercial  reason  for 
the  effort  to  increase  the  tonnage  of  the 
train  mile  is  readily  seen. 

Much  of  the  great  improvement  which 
luts  been  made  in  the  output  of  manuiactuT- 


Society  of  Civil  Engineers. 

ing  establishments  is  due  to  the  intr 
tion  of  convenient  and  capacious  trar 
facilities,  while  in  the  work  of  the  civ 
gineer  nearly  all  the  appliances  whi< 
uses  in  handling  materials  have  great 
creased  in  capacity  during  the  past 
years. 

"In  ocean  steamships  a  different  st 
conditions  is  foimd,  and  as  no  improv 
can  be  effected  in  the  natural  highiv 
the  sea,  we  must  depend  entirely  upc 
development  of  marine  engineering  i 
taining  higher  efficiency  in  engine 
boilers,  and  in  larger  carrying  capac 
the  vessels  themselves.  It  has  been 
that  the  propelling  power  required  for 
sel  for  a  given  speed  increases  in  a 
ratio  than  the  increase  of  its  displac 
and  in  this  fact  is  found  the  main  se 
the  superior  economy  of  large  vessc 
good  deal  has  been  done  during  the  p 
years  in  the  improvement  of  engin< 
boilers  of  ships,  and  in  the  reduct 
weight  and  space  occupied  by  them,  1 
improvement  is  small  compared  wi 
increased  economy  produced  by  ina 
the  size  alone.  During  the  past  tec 
the  paying  load  carried  by  a  r^rese 
ocean  cargo  steamer  has  about  di 
while  the  average  increase  in  fuel  ec 
has  been  reduced  from  1.52  pounds  o 
horse-power  per   hour  to    1.48  poa 
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tnictively,  the  limitations  as  to  size 

tniilding  have  by  no  means  been  at- 

The  "Celtic"  is  about  700  feet  long, 

beam,  and  33  feet  draught;  with  a 

nnent  of  33,500  tons,  and  a  gross 

i  of  20,800  tons,  and  this  is  about  the 

limit,  not  of  shipyards  and  marine 

ring,  but  of  harbor  draught  and  port 

:s.    This  fact  is  realized,  partially,  at 

md  harbors  all  over  the  world  are 

Iredged  and  docks  and  channels  ex- 

iy  improved  to  enable  larger  vessels 

r. 

s  an  unnecessary  truism  to  Siiy  that 
ihips  will  not  be  economical  nnless 
an  be  filled,  but  this  aspect  of  the 
n  merits  more  than  passing  notice, 
fficulty  of  providing  cargo  for  these 
essels  is  ver>'  great,  and  their  advan- 
vill  not  be  realized  unless  there  is  a 


arrangement  with  the  British  Government, 
and  so  the  race  for  supremacy  in  speed  goes 
on.  This  is  a  testimony  that  British  build- 
ers stand  ready  to  produce  any  vessel  that 
the  companies  are  ready  to  pay  for  and  that 
great  speed  is  as  much  a  commercial  que»-> 
tion  as  an  engineering  one. 

The  price  of  speed  is  so  great  that  it  pre* 
eludes  carrying  freight  economically  or  car- 
rying freight  at  all,  and  the  present  ten- 
dency of  British  practice  for  general  freight 
and  passenger  service  is  towards  a  type  of 
vessel  which  combines  moderate  speed  with 
large  carrying  capacity.  It  will  be  interest- 
ing to  compare  the  speed  and  carrying  ca- 
pacity of  the  two  largest  ships  in  the  world 
now  building,  the  "Cedric"  and  the  "Kaiser 
Wilhelm  II." — the  "Cedric"  representing  a 
type  of  vessel  having  large  capacity  com- 
bined with  moderate  speed,  and  the  "Kaiser 


A  COMPARISON  (»F  THE  TWO  GREATEST  VESSELS    NOW  BUILDING. 


Displacement.       I.  H.  1*. 


c"  37.800 

r  William  II." 26,000 


14,000 
40.000 


Sf>ceci 
Knots. 

24 


Dead 
Weight. 

18,000 

none. 


Pass. 
Accom. 

3,000 

1.800 


Tons  C\>al 
Per  Day. 
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ending  growth  all  along  the  line  in 
:s    for    receiving,    warehousing,    and 
handling  of  the   different   kinds   of 
in  large  quantities. 
the  keenness  of  competition  of  the 
day  it  is  the  large  economic  cargo 
which  will  aid  the  most  in  the  devel- 
of  ocean  trade,  and  ships  of  very 
peed  are  only  required  for  the  pur- 
carrying  mails,  and  for  carrying  the 
atively  small  number  of  passengers 
c  willing  to  pay  the  extra  price  for 
ing  of  time. 

subject  of  fast  ships  is  always  an  in- 
g  one  to  engineers,  as  it  calls  for 
best  skill  in  design  and  construction, 
r  problem  is  no  easy  one. 

a  great  testimony  to  British  ship- 
s  that  they  have  been  and  are  still 
produce  ships  as  fast  as  any  in  the 
although  the  Germans  have  the  hon* 
.  present  with  the  "Kronprinz  Wil- 
at  23.08  knots,  and  propose  to  beat 
the  "Kaiser  Wilhelm  II."  now  build- 
t  is  satisfactory  to  see  that  the  Cu- 
!dinpany  now  propose  to  build  two 
it  about  2S  knots,   under  a  subsidy 


William  II."  representing  a  type  in  which 
everything  is  sacrificed  to  speed. 

It  is  apparent  from  the  foregoing  figures 
that  the  extra  seven  knots  speed  is  obtained 
at  the  cost  of  an  additional  coal  consump- 
tion of  nearly  500  tons  of  coal  per  day,  and 
that  the  passenger  accommodation  is  much 
less  and  the  cargo  capacity  entirely  lost 
This  will  give  some  idea  of  the  enormous 
cost  of  high  speed." 

Mr.  Robinson  applies  the  facts  thus  set 
forth  to  the  case  of  the  navigation  of  the 
St.  Lawrence  river,  but  they  may  be  equally 
used  in  connection  with  other  harbors  and 
navigable  streams.  The  fact  may  as  well 
l)e  realized  now  as  later  that  those  ports 
which  expect  to  retain  their  commerce  must 
provide  same  channels  of  ample  depth  and 
proper  harbor  handling  and  warehousing 
facilities  for  the  large  steamers.  Vessels  of 
1. 000  feet  in  length  and  40  feet  or  more 
draught  will  have  to  be  reckoned  with  be- 
fore very  long  and  only  those  seaports 
which  have  prepared  themselves  for  such 
visitors  will  be  able  to  reap  the  advantages 
of  the  commerce  which  sucVi  s\\\\>%  V\\\ 
bring. 


ELECTRICALLY-OPERATED  TRANSPORT  APPLIANCES. 


THE  INFLUENCE  OF  ELECTRIC  POWER  UPON  THE   DEVELOPMENT   OT 
GENERAL  CONVEYING    MACHINERY. 


GRAHES,   HOISIl^ 


Vercin  Deutscher  Ingenieure. 


AMONG  the  industrial  applications  of 
electric  power  and  transmission,  one 
of  the  first  to  be  made  was  that  of 
use  for  operating  hoisting  and  conveying 
machinery,  probably  because  of  the  readi- 
ness with  which  the  current  could  be  trans- 
mitted from  a  stationary  to  a  moving  body. 
The  whole  question  of  the  influence  of  this 
application  of  electricity  upon  the  design  of 
machinery  for  handling  materials  forms  the 
subject  of  an  important  paper  presented  by 
Hcrr  Kammerer  at  the  Dusseldorf  meet- 
ing of  the  Vercin  deutscher  Ingenieure,  and 
published  in  succeeding  issues  of  the  Zeit- 
jchrift  of  the  Society. 

Herr  Kammerer  first  reviews  the  con- 
struction and  capacity  of  hoisting  and  hand- 
ling machinery  before  the  applications  of 
electric  power,  showing  how  the  usual  pow- 
er transmitting  system  for  indoor  work  was 
that  of  the  flying  rope,  while  for  docks, 
warehouses,  and  outdoor  service,  hydraulic 
transmission,  with  all  its  inconveniences. 
was  in  general  use.  The  relation  which 
these  systems  of  power  transmission  bore 
to  electric  power  is  shown  by  curves,  giving 
excellent  comparative  ideas  of  the  relative 
efliciency  of  the  different  methods. 

By  far  the  most  important  advantage  of 
electric  pinvor  for  hoisting  and  conveying, 
however,  lies  in  the  case  with  which  the 
current  may  be  delivered  to  any  moving 
portion  of  the  machinery  from  any  other 
part.  With  this  is  united  the  advantage 
that  a  motor  can  be  placed  upon  the  very 
part  winch  is  to  be  operated,  thus  reducing 
the  elements  of  the  transmitting  machinery 
to  a  minimum.  The  fact  that  the  speed 
of  the  motor  may  be  regulated  at  will  with- 
in all  reasonable  limits  also  adds  greatly  to 
its  availability   for  this   particular  service. 

Trior  to  the  application  of  electric  driv- 
ing to  the  travelling  crane,  for  example, 
the  varied  i^porations  of  bridge  travel,  trol- 
ley travel,  and  hoisting,  with  all  their  neces- 
sary variations  in  speed  and  direction,  had 
to  be  derived  from  one  source  of  power,  de- 
livered to  the  travelling  bridge  through  the 
medium  of  a  flying  rope,  square  shaft,  or 


similar  inconvenient  device.  The  ret 
that  the  complete  travelling  crane  o 
cade  ago  was  rightly  called  one  of  tl 
highly  organized  machines  in  use, 
ing  as  it  did,  a  mass  of  gear  wheels, 
clutches,  reversing  mechanism,  etc 
all  these  complications  being  increaj 
cause  of  the  necessity  for  transmittin 
to  the -parts  moving  over  the  whol 
included  in  a  system  of  rectangu' 
ordinates,  commonly  expressed  by  tli 
terms,  bridge  travel,  trolley  trav< 
hoist. 

The  earliest  application  of  electri 
this  problem  was  but  a  partial  splutic 
flying  rope  or  square  shaft  was  replj 
an  electric  contact,  and  power  wi 
conveniently  delivered  to  the  tn 
bridge.  Here,  however,  it  was  used 
rate  a  single  motor,  which  in  turn  di 
the  same  complicated  mass  of  ma 
which  had  formerly  been  found  ne< 
and  which  it  was  difficult  to  conceiv 
be  entirely  thrown  away.  The  succesi 
attended  this  imperfect  treatment 
subject,  however,  led  almost  imm< 
to  the  complete  realization  of  the 
bilities  of  the  new  system,  and  now  J 
cranes  are  made  with  separate  elect 
tors  for  each  function,  thus  sweepin 
at  one  stroke  the  entire  collection  o: 
mitting  machinery  formerly  n© 
There  is  no  such  example  elsewher 
found  which  so  completely  demoi 
the  mechanical  superiority  of  electri 
the  transmission  and  subdivision  oi 
and  motion. 

Apart  from  the  applications  to  era 
have  the  newer  uses  permitting  dea 
machinery  for  handling  materials 
could  be  accomplished  only  imperfed 
the  older  means  for  power  transi 
Thus,  the  various  telpherage  syst< 
which  carriages  are  operated  over  s 
cable  or  other  supporting  structure 
great  improvement  over  the  carlie 
of  conveyors  in  which  the  entire  cal 
obliged  to  be  kept  in  motion.  Th 
improvemei>i^gi^i^(^^en  in  the  small 
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loists  for  use  in  machine  works  and  ware- 

kovses,   in   which   the   hoist   is   suspended 

ton  the  flanges  of  an  overhead  system  of 

■  r     Vams.    These  w^ere  formerly  always  ope- 

nted  by  hand,  and  their  capacity  and  speed 

\      were  correspondingly  limited,  but  now   it 

k       h  possible  to  equip  them  with  small  mo- 

?      ton  and  reserve  the  human  element  to  the 

7      control   and   application   of   the   power   so 


conveniently  made  available  by  electricity. 
Herr  Kammerer  gives  illustrations  of  a 
great  number  of  applications  of  electric 
power  to  hoisting  and  handling  machin- 
ery, showing  the  great  influence  which  the 
^  change  has  made  upon  the  design  and  use 
of  such  machinery,  and  the  paper  forms  a 
most  interesting  contribution  to  the  de- 
velopment of  machine  design. 


THE  PERSONNEL  QUESTION  IN  THE  UNITED  STATES  NAVY. 

WHY    THE    PLAN     FOR    MODERNIZING    THE  AMERICAN   NAVAL  SERVICE   HAS   NOT  BEEN 

FAITHFULLY   CARRIED   OUT. 

Report   of  Rear  Admiral  Melville. 


SO  much  has  already  been  said  in  these 
columns  concerning  the  failure  of 
the  Navy  Department  of  the  United 
States  to  carry  out  the  clear  meaning  of 
the  Personnel  Bill  that  it  seems  as  if  there 
was  little  more  which  could  be  added  to 
penetrate  the  consciousness  of  those  to 
whom  the  administration  of  the  laws  has 
been  entrusted;  but  the  closing  portions  of 
the  report  of  the  Engincer-in-Chief  show 
that  the  matter  is  not  yet  settled.  This  is 
the  more- surprising  from  the  fact  that  the 
President  of  the  United  States,  when  As- 
sistant Secretary  of  the  Navy,  uttered  the 
comprehensive  words : 

•'Every  officer  on  a  modern  war  vessel 
in  reality  has  to  be  an  engineer,  whether 
he  wants  to  or  not.  Everything  on  such  a 
vessel  goes  by  machinery,  and  every  officer, 
whether  dealing  with  the  turrets  or  the 
engine  room,  has  to  do  an  engineer's  work. 
There  is  no  longer  any  reason  for  having 
a  separate  body  of  engineers,  responsible 
for  only  a  part  of  the  machinery.  What 
we  need  is  one  homogeneous  body,  all  of 
whose  members  are  trained  for  the  efficient 
performance  of  the  duties  of  the  modern 
line  officer.  The  midshipman  will  be 
grounded  in  all  these  duties  at  Annapolis. 
and  will  be  perfected  likewise  in  all  of  them 
by  actual  work  after  graduation.  We  are 
not  making  a  revolution  ;  we  are  merely  rec- 
ognizing and  giving  shape  to  an  evolution 
which  has  come  slowly  but  surely  and  natu- 
rally, and  we  propose  to  reorganize  the 
navy  along  the  lines  indicated  by  the  course 
of  the  evolution  itself." 

Admiral  Melville  calls  attention  to  the 
fact  that  the  bill  was  criticised  at  the  time 


of  its  passage  because  it  did  not  make  ex- 
plicit provision  for  compelling  the  enforce- 
ment of  engineering  duty.  President 
Roosevelt  had  no  such  scruples,  but,  as 
above  quoted,  recognized  the  fact  that  offi- 
cers would  not  want  to  become  engineers. 

It  was  maintained  that  departmental  or- 
ders and  regulations  would  be  promul- 
gated to  enable  the  spirit  of  the  bill  to  be 
carried  out,  but  experience  has  shown  that 
nothing  short  of  a  club  will  induce  a  line 
officer  to  become  an  engineer.  To  quote 
again  the  words  of  President  Roosevelt: 
"He  has  to  be  an  engineer,  whether  he 
wants  to  or  not." 

That  this  state  of  affairs  is  not  creditable 
to  the  navy  of  the  United  States  must  be 
admitted,  but  apparently  it  cannot  be  helped. 
These  men  doggedly  oppose  the  clear  in- 
tent of  the  personnel  bill,  and  hiding  be- 
hind the  omission  of  any  provision  for  the 
enforcement  of  the  bill,  continue  to  decline 
to  stand  engine-room  watch,  or  to  fit  them- 
selves for  the  responsibilities  for  which 
they  are  drawing  pay. 

At  the  present  time  the  bulk  of  the  en- 
gineering work  in  the  navy  is  being  per- 
formed by  warrant  machinists.  That  this 
can  make  up  for  the  delinquencies  of  the 
officers,  Admiral  Melville  does  not  believe. 
Says  he: 

"While  the  warrant  machinists  have  had 
shop  training  and  experience  at  sea,  it  can 
not  be  expected  that  they  possess  the  neces- 
sary scientific  training  to  enable  them  to 
take  up  the  most  important  duties  that  were 
performed  in  the  past  by  the  commissioned 
officers  of  the  old  Engineer  Corps.  These 
men  tr      have  the  skill  to  ad\usl  Vjtaintv^^, 
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et  a  valve,  replace  a  water  tube  in  a  mod- 
m  marine  boiler,  overhaul  a  pump,  and 
ossess  the  requisite  knowledge  for  oper- 
ting  machinery  with  which  they  are  fa- 
liliar,  but  in  matters  of  organization  the 
erviccs  of  more  highly  trained  men  are 
leeded.  There  are  great  laws  of  mechanics, 
•hysics,  chemistry,  and  thermodynamics 
/hich  must  be  put  to  practical  application 
y  the  chief  engineer  of  a  war  ship.     It  is 

thorough  grasp  of  these  principles,  com- 
•ined  with  practical  sea  experience  and 
ower  of  observation  and  study,  which 
lakes  the  competent  marine  engineer. 

"It  is  not  my  desire  to  disparage  the 
/ork  of  the  warrant  machinists.  These 
len  are  rendering  useful  and  efficient  ser- 
ice,  and  provision  should  be  made  where- 
y  the  elect  might  quickly  secure  commis- 
ions  in  the  Navy.  It  is  my  great  desire  to 
ncourage  them  and  advance  their  material 
nterests,  but  as  a  rule  this  class  of  officers 
an  no  more  do  the  work  of  trained  and 
ducated  engineers  than  can  carpenters  take 
ip  the  duty  of  naval  constructors,  gunners 
ssume  the  responsibility  devolving  upon 
irdnance  experts,  or  boatswains  attain  the 
kill  and  executive  ability  of  skilled  sea 
ommanders." 

Although  the  enactment  of  the  personnel 
ill  was  received  with  adverse  criticism 
rom  naval  officers  of  various  countries, 
admiral  Melville  does  not  share  in  the  be- 
ief  that  it  was  a  mistake.  On  the  contrary 
ic  says: 

"The  principle  of  amalgamating  the  du- 
ies  of  the  line  and  engineer  officers  is  in 
ccord  with  the  trend  of  modern  develop- 
nent,  and  it  is  by  reason  of  this  fact  that 
he  proposition  received  the  hearty  and  un- 
ualified  support  of  the  engineering  interests 
hroughout  the  country.  It  was  an  official 
ecognition  on  the  part  of  Congress,  of  the 


dignity  and  importance  of  the  engineering 
profession.  It  was  also  an  emphatic  decla- 
ration on  the  part  of  the  legislative  tsicm- 
bly  that  an  organization  which  was  suitable 
for  vessels  of  oak  was  not  compatible  for 
the  needs  of  ships  of  steel,  and  that  the 
men  beneath  the  protective  deck  in  the  en- 
gine rooms  and  stokeholds  were  as  much 
an  integral  part  of  the  ship  as  the  men  who 
served  and  trained  the  guns.  This  legis- 
lation, however,  assailed  the  traditions  of 
the  service,  and  it  was  not  surprising  that 
opposition  developed  when  it  was  presumed 
that  vested  rights  had  been  encroached  up- 
on. This  opposition  was  powerless  in  its 
appeal  to  Congress  to  reject  the  measure. 
It  commanded  greater  strength  within  the 
naval  service,  and  it  is  this  influence  which 
stands  in  the  way  of  a  liberal  and  generou 
enforcement  of  the  unwritten,  but  well  tm- 
derstood  provisions  of  the  personnel  law." 

"If  the  law  is  administered  with  a  desire 
to  make  it  a  success,  it  will  beyond  a  doobt 
give  us  the  most  efficient  navy  in  the  worid. 
It  must,  however,  be  administered  in  a  way 
that  will  prevent  junior  officers  from  show- 
ing a  decided  preference  for  deck  duty, 
and  this  result  can  in  great  part  be  secured 
by  refusing  to  promote  those  who  have  not 
had  actual  and  continuous  experience  in  tibe 
engine  room,  and  whose  semi-annual  re- 
ports as  to  fitness  do  not  show  that  they 
have  been  zealous  and  proficient  in  the 
performance  of  engineering  duty." 

No  additional  legislation  is  needed  for 
the  proper  execution  of  the  personnel  law. 
It  is  only  necessary  that  the  President,  un- 
der whose  personal  auspices  as  assistant 
Secretary  of  the  Navy  the  bill  was  pre- 
pared, shall  appoint  a  Secretary  of.  the  Navy 
who  realizes  that  it  is  his  plain  duty  to 
make  every  officer  in  the  navy  an  engineer, 
"whether  he  wants  to  be  or  not." 


POSSIBILITIES   IN  LOCOMOTIVE   DESIGN. 

A  COMPARISON  IN  DEVELOPMENT  OF  AMERICAN   AND    EUROPEAN    TYPES    AND    THEIR 
MUTUAL    INFLUENCE   UPON    FUTURE  ENGINES. 

An  Address  by  Professor  ll\  F.  M.  Goss. 


rHE    difference    in    appearance    which 
ever>'  traveller  notices  in  the  locomo- 
tive engines  of  various  countries  is  a 
latter  which  has  often  received  conunent, 
nd  while  the  engineer  knows  that  these 


differences  are  mainly  in  detail,  and  not  in 
general  principle,  it  has  generally  been 
thought  that  each  type  was  the  outgrowth 
of  the  necessities  of  its  peculiar  locality. 
While  this  is  true  to  a  limited  extent  it  is 
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»s  so  than  many  imagine,  and  there 
:  doubt  that  tfib  locomotive  of  the 
at  least  ontU  steam  is  displaced  by 
ity,  will  tend  more  and  more  toward 
national  type,  combining  the  experi- 

many  places  and  men. 
r  as  the  American  locomotive  is  con- 

the  conditions  which  led  to  its 
form  are  clearly  set  forth  in  anin- 
g  address  delivered  by  Professor 
M.  Goss  at  the  Deer  Park  conven- 
Baltimore  &  Ohio  officers,  and  pub- 
in  a  recent   issue  of  the  Railroad 

ng  the  early  experimental  period,  the 
an  locomotive  took  the  fundamental 
•3  of  its  present  form  durmg  the 
criod  of  activity  between  1^50  and 
hen  the  railway  mileage  of  the  coun- 
reased  from  8,000  miles  to  29,000 
>r  nearly  260  per  cent.,  much  of  this 
being  in  new  and  partially  devel- 
irts  of  the  land. 

effect  of  this  expansion  upon  the 
of  locomotives  was  great.  As  these 
ids  of  miles  of  road  extended  them- 
)vcr  the  country,  their  equipment  be- 
ecessary.  Locomotives  were  in  de- 
These  could  not  often  be  supplied 
railroad  companies  themselves,  for 
lergies  were  being  expended  in  ex- 
lines,  and,  in  most  cases,  they  were 
:  facilities  for  producing  them.  In 
arly  days  the  officials  of  the  roads 
tie  time  in  which  to  give  either 
:  or  suggestion  concerning  the  details 
pment,  and  the  builders  of  locomo- 
'ith  an  abundance  of  orders  in  hand, 
th  no  highly-organized  staff  of  de- 
to  study  the  needs  of  individual 
followed  naturally  the  lines  of  least 
ICC.  It  was  to  have  been  expected 
these  conditions  that  each  builder 
supply  all  customers  with  engines  of 
rie  general  t}!)^  and  it  was  equally 
that  each  should  seek  to  strengthen 
n  practice  by  the  experience  of  his 
)rs.  In  this  manner,  each  contrib- 
^mething  to  the  solution  of  the  com- 
roblem,  there  gradually  came  into 
:e  a  distinct  and  generally-adopted 
the  American-type  locomotive,  a  de- 
ent  by  experimental  processes,  from 
rly  beginnings." 
growth  of  railroad  constructioi]  in 


the  United  States  continued  from  i860  to 
1890  without  material  change,  the  enormous 
demand  for  locomotives  continuing  as  the 
construction  mileage  of  the  country  grew, 
until  at  the  close  of  the  eighties  the  rail- 
ways of  the  United  States  reached  the  total 
of  more  than  163,000  miles.  Such  a  demand 
called  for  properties  which  the  American 
locomotive  met  very  effectively.  Fuel  econ- 
omy was  a  minor  consideration.  The  en- 
gines were  constructed  to  meet  other  re- 
quirements. 

"With  their  16  in.  or  17  in.  cylinders  and 
120  or  140  lbs.  of  steam,  they  carried  good 
loads  and  ran  at  fair  speeds.  They  res- 
ponded perfectly  to  the  demands  of  a  mixed 
service,  sometimes  doing  switching,  some- 
times pulling  a  freight,  and  sometimes  a 
passenger  train.  They  were  sufficiently 
flexible  to  be  but  little  affected  by  rough- 
ness of  track,  and  their  parts,  being  few 
and  strong,  were  not  often  deranged  or 
broken.  The  efficiency  of  these  engines, 
both  as  to  boiler  performance  and  cylinder 
action,  is  probably  not  exceeded  by  that  of 
the  modem  simple  locomotive.  When  to 
these  obvious  advantages,  there  is  added  a 
low  first  cost  and  a  low  cost  of  repairs,  the 
preference  which  has  been  accorded  the 
American  type  is  readily  explained." 

About  a  dozen  years  ago  the  conditions 
changed,  and  with  the  cessation  in  railroad 
building  and  the  diminution  in  demand  for 
engines  the  business  declined^  and  upon  its 
revival  it  was  found  that  new  conditions 
had  to  be  met.  There  is  now  a  demand  for 
higher  efficiency  in  the  operation  of  trains, 
and  locomotives  are  more  generally  re- 
quired to  be  designed  for  specific  services. 

The  great  claim  for  the  older  type  of 
American  locomotive  was  its  simplicity,  and 
many  valuable  improvements  were  con- 
demned on  the  ground  of  their  complica- 
tion. Fear  of  complication  has  to  a  great 
extent  passed  away,  and  very  naturally,  too, 
in  view  of  the  increasing  complication  of  all 
departments  of  work  and  life.  As  Profes- 
sor Ayrton  well  said,  upon  another  occa- 
sion, the  graduated  candle  of  King  Alfred 
was  infinitely  simpler  than  the  modem 
watch,  but  no  one  thinks  of  discarding  his 
watch  to-day  on  that  account. 

Leaving  aside,  then,  the  limitations  set  by 
the  older  designers,  Professor  Gof^%  v^o- 
ceeds  to  examine  the  lines  along  'wVvkVv  \oco- 
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lotive  improvement  may  be  expected. 
•'irst  among  these  he  places  the  handling  of 
he  fuel.  It  cannot  be  accepted  that  the 
levelopmcnt  of  the  locomotive  can  be  re- 
arded  by  the  fact  that  its  power  is  to  be 
leasured  by  the  physical  ability  of  one  man 
0  feed  its  furnace.  There  are  several  al- 
smatives,  among  which  may  be  mentioned 
il  fuel,  powdered  coal,  and  mechanical 
tokers;  certainly  however  this  may  be, 
here  is  little  doubt  that  the  capacity  of 
ome  existing  engines  could  be  increased  lo 
3  20  per  cent,  if  they  could  be  adequately 
red. 

Steam  economy,  until  now  a  secondary 
onsideration,  has  come,  to  the  front,  not  so 
luch  for  the  purpose  of  saving  coal  as  for 
be  necessity  of  increasing  the  ratio  of 
oiler  to  engine  power.  This  leads  at  once 
D  the  consideration  of  compounding. 

"As  a  general  proposition,  compound  cyl- 
iders  require  less  steam  than  simple  cylin- 
ers  for  the  development  of  a  given  amount 
f  power.  A  saving  in  steam  implies  a  re- 
uction  in  the  quantity  of  water  to  be  hau- 
led, and  hence,  compounding  should  prove 
dvantageous  in  localities  where  water  is 
carce  or  bad.  A  saving  in  steam  also  im- 
lies  a  reduction  in  the  amount  of  coal  re- 
uired  to  perform  a  given  service,  and, 
ence,  compounding  should  be  popular 
wherever  fuel  is  expensive.  A  saving  in  the 
mount  of  steam  used  per  horse-power  per 
our  permits  »the  development  of  greater 
ylinder  power  in  connection  with  a  boiler 
f  given  dimensions  and  weight,  so  that 
ompounding  becomes  a  means  by  which 
le  limit  of  power  may  be  raised  when  the 
weight  of  the  locomotive  as  a  whole  has 
een  fixed." 

Since  this  question  of  compounding  has 
cached  a  further  development  in  Europe 
lan  in  America,  it  is  here  that  the  influence 
f  European  locomotive  design  upon  Amer- 
:an  construction  must  be  expected  to  show 
le  greatest  influence.  Including  the  ques- 
on  of  balancing,  there  is  every  reason  to 
elieve  that  the  four-cylinder  compound 
>rpe  of  M,  de  Glehn,  extensively  used  on 
le  Continent,  presents  many  advantages, 
'he  early  American  prejudice  against 
ranked  axles  may  well  be  abandoned,  in 
iew  of  the  better  material  and  construe- 
on  now  existing,  as  well  as  the  improved 
mdition  of  American   road-beds,  permit- 


ting sufficiently  smooth  running  to  insure 
against  axle  breakagSs. 

Professor  Goss  makes  an  excellent  argu- 
ment to  show  that  the  simplest  machine  is 
not  always  that  which  has  the  fewest  parts. 
Upon  this  important  question  we  may  be 
permitted  to  quote  his  own  words  only  em- 
phasising the  strength  of  his  position  by 
affirming  our  full  agreement  with  his  con- 
conclusions. 

"An  excellent  example  of  this  is  had  in 
the  case  of  certain  marine  engines.  Both  in 
merchant  and  naval  service,  four-cylinder 
triple-expansion  engines  are  now  not  un- 
common. It  is  true  that  three  cylinden 
would  be  sufficient  to  satisfy  the  thermo- 
dynamic conditions  involved,  but  if  only 
three  cylinders  are  used,  the  volume  re- 
quired for  the  last  expansion  necessitates 
the  use  of  a  low-pressure  cylinder  of  dimen- 
sions too  great  to  be  conveniently  handled 
or  operated.  Under  such  conditions,  two 
low-pressure  cylinders,  each  having  half 
the  required  volume,  are  employed,  and,  so 
far  as  I  know,  no  one  has  ever  attempted  to 
argue  that  the  addition  of  parts  thus  in- 
volved in  any  way  increases  the  chances  of 
derangement  or  delay.  On  the  other  hand, 
the  whole  effect  of  the  sub-division  is  to 
give  increased  security  against  such  delay. 
Is  not  the  time  at  hand  when  improvement 
in  this  line  will  be  made  by  a  sub-division 
of  some  of  the  larger  parts  of  the  American 
locomotive?  Believing  such  a  change  im- 
minent, I  have  hopes  that  in  securing  the 
advantages  of  such  a  sub-division,  the  op- 
portunity which  presents  itself,  both  for 
compounding  and  for  perfect  balancing,  will 
not  be  allowed  to  pass  unimproved. 

*T  look  forward,  then,  to  the  representa- 
tive American  locomotive  of  the  future,  as 
an  engine  capable  of  exerting  even  greater 
power  than  the  modem  engine.  I  predict 
that  it  will  be  automatically  supplied  with 
fuel ;  its  thermodynamic  performance  will 
be  made  high  through  the  adoption  of  com- 
pound cylinders,  and  its  mechanical  action 
perfect,  through  the  balancing  of  its  recip- 
rocating parts.  With  such  a  locomotive 
and  with  a  track  which  is  in  keeping  with 
the  improved  action  of  the  locomotive 
which  is  to  run  upon  it,  the  present  genera- 
tion will  not  need  to  blush  when  called 
upon  to  give  over  its  re^pq^^lfillties  to  that 
which  is  to  follow." 
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BRIDGES. 
Cologne. 

The  Competition  for  a  Second  Fixed 
Bridge  o\-er  the  Rhine  at  Cologne  (Dcr 
Entwurf  zu  einer  J^wcilen  Fcsten  Rhein- 
brucke  in  Kohn).  M.  Foerstner.  With 
illustrations  of  the  proposed  suspension 
truss  bridge  of  220  metres  clear  span. 
1800  w.  Schweizerische  Bauzeitung — 
Sept.  27,  1902.  No.  51336  B. 
CoUapte. 

Collapse  of  a  200-foot  Highway  Bridge 
Over  the  Colorado  Rivep^  at  Gonzales, 
Tex.  Brief  illustrated  account  of  an  ac- 
cident caused  by  the  ifilure  of  one  of  the 


double-cylinder  piers  on  which  is  was  car- 
ried. 800  w.  Eng  News— Oct.  9,  1902. 
No.  51093- 

Concrete  Arch. 

Warped  Ends  for  Concrete  Arch  Cul- 
verts. Daniel  B.  Luten.  Illustrates  and 
describes  four  structures  built  under  the 
writer's  supervision  in  which  win^^  and 
parapets  were  omitted,  the  arched  nng  be- 
mg  finished  in  the  warped-end  style,  giving 
reasons  for  the  adoption.  1700  w.  R  R 
Gaz — Oct.  3,  1902.    No.  50934. 

Conitmctioo. 


Brid^  and  Buildin|r  Construction  on  the 
Louisville  &   Nashvilk   R.^R.,,^ General 
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plans  of  some  of  the  structures  with  ac- 
count of  progress.  111.  7000  w.  Ry  &  Engng 
Rev— Oct.  18,  1902.    No.  S1211. 
Mta  Rica. 

The  Rio  Grande  Bridge  of  the  Pacific 
Railway  of  Costa  Rica.  An  illustrated  de- 
scription of  the  construction  and  erection 
of  this  bridge  on  the  Pacific  Railway  of 
Costa  Rica,  with  information  concerning 
the  country,  the  engineering  difiiculties, 
etc.  4400  w.  Eng  Rec— Oct.  25,  1902. 
Serial,    ist  part.    No.  51240. 

anube. 

King  Charles.  I.  Bridge  Across  the  Dan- 
ube. Nicolae  lonescu.  An  account  of 
the  circumstances  which  led  to  the  build- 
ing of  the  bridge,  the  conditions  to  be 
met,  and  an  illustrated  description  of  the 
structures.  1000  w.  Sci  Am — Oct.  25, 
igo2.     No.  51290. 

ouble-Deck. 

A  Four-Truss  Double-Deck  Railroad 
Bridge.  Illustrated  detailed  description  of 
a  bridge  across  the  Allegheny  River  which 
was  required  to  carry  two  pairs  of  tracks 
at  different  fixed  levels.  3500  w.  Eng 
Rec— Oct  II,  1902.  Serial,  ist  part.  No. 
51110. 
ighway.  • 

Highway  Bridge  of  465-Ft.  Span  Over 
the  Miami  River,  at  New  Baltimore, 
Ohio.  Elevation  and  plan  with  description 
of  one  of  the  longest  highway  bridge  spans 
in  the  United  States.  700  w.  Eng  News — 
Oct.  16,  1902.  No.  51218. 
hiladelphia. 

The  Pennsylvania  R.  R.  Bridge  at  Fifty- 
second  Street,  Philadelphia.  Illustrates 
details  and  describes  a  bridge  built  to 
avoid  a  grade  crossing.  It  includes  two 
long  viaduct  approaches  and  a  single 
through  span,  weighing  about  900  tons. 
2200  w.  Kng  Rec— Oct.  25,  1902.  No.  51- 
242. 

econstmction. 

Reconstruction  of  a  Railway  Bridge 
Near  Mayence.  An  illustrated  account  of 
the  various  stages  of  the  work.  Each  of 
the  old  115  ft.  nood  spans  was,  in  a  space 
of  two  hours,  replaced  by  a  new  one 
weighing  nearly  80  tons.  900  w.  Engr, 
Lond — Oct.  10,  1902.     No.  51176  A. 

hames. 

New  Kew  Bridge.  The  present  article 
deals  with  the  removal  of  old  foundations, 
describing  the  construction  work,  and 
frying  illustrated  description  of  construc- 
tion details  of  the  new  bridge.  1800  w. 
Engr,  Lond^Sept.  26,  1902.  Serial,  ist 
part.  No.  S0967  A. 
iaduct. 

Launching  the  Metallic  Superstructure 
of  the  Viaduct  over  the  Rhone  at  Avignon 


(Lan^age  de  la  Superstructure  Metalliqae 
du  Viaduc  stir  le  Rnone  i  Avignon).  De- ' 
scribing  the  erection  of  this  important  nH- 
way  bridge.  There  are  six  spans  of  73 
metres  each  and  two  of  58  metres.  2000 
w.  I  plate.  Rev  Gen  des  Chem  dc  Fer— 
Oct,  1902.    No.  S1379  H. 

CANALS,  RIVESS  AND  HARBORS. 

Barge  CanaL 

The  Ontario  Route  for  a  Barge  Canal 
vs.  the  Seneca-Oneida-Mohawk  Route 
T.  W.  Symons.  An  argument  against  tbe 
Ontario  route  and  in  favor  of  the  inland 
route,  with  editorial  discussion.  4800  w. 
Eng  News — Oct.  2,  1902.    No.  509:^ 

Breakwater. 

Projected  Breakwater  at  Alicante  (EI 
Dique  de  Abrigo  Proyectado  de  Alicante). 
Jos6  Nicolau.  A  general  review  of  the  ex- 
isting conditions  of  navigation  and  the 
proposed  improvements  at  the  port  of  Al- 
icante, Spain.  2500  w.  2  plates.  Revista 
de  Obras  Publicas — Sept.  4,  1902.  No. 
S1351  D. 

Dredging. 

A  New  Clam  Shell  Dredge  Operated  hf 
Compressed  Air.  Illustrates  and  describes 
a  recent  invention  of  £.  Chaquette  for  dos- 
ing and  opening  a  clam  shell  for  sub- 
aqueous excavation.  iioo  w.  Com- 
pressed Air— Oct.,  1902.    No.  51233. 

Emden. 

See  Electrical  Engineerinjg,  Generatinf 
Stations. 
Ireland. 

Irish  Canals:  Their  History  and  Influ- 
ence on  Trade.  Abstract  of  a  paper  br  A 
W.  Shaw,  read  at  a  meeting  of  the  Lim- 
erick Chamber  of  Commerce.  140D  w. 
Transport— Oct  17,  1902.  No.  514^  A 
Isthmian  CanaL 

An  Alternative  Line  for  the  Nicaragua 
Canal ;  and  a  Proposed  New  Method  of 
Dam  Construction.  J.  Francis  Le  Baron. 
Considers  the  Colorado  mouth  as  a  modi 
more  desirable  harbor,  describing  how  it 
can  be  made  available.  Proposes  a  loose- 
rock  dam,  enclosed  in  a  heavy  chain-cable 
net.  III.  and  map.  6000  w.  Pro  Am 
Soc  of  Civ  Engrs — Oct.,  1902.  No.  51- 
252  E. 

The  Need  of  an  American  Isthmian 
Canal.  W.  J.  Manspn.  Discusses  trade 
and  domestic  advantages,  shipping  inter- 
ests, etc.,  briefly  reviewing  the  subject 
of  a  selection  of  a  canal  route.  2500  w. 
Marine  Engng— Oct,  1902.  No.  51011  C 
Lock  Gates. 

Iron  or  Wooden  Lock  Gates:  Cost  of 
Construction  and  Maintenance.  Fcmiti 
from  the  summary,  bry  Mr.  Fulsdier,  fd 
reports  presented  at  the  Dvisseldorf  nafi- 
gation  congress.  1400  w.  Eng  New^- 
Oct.  9,  1902.    No.  51095. 
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Hfle. 

The  Nile  Dams.  A  review  of  the  im- 
portant works  already  completed,  with 
four  2-page  plates.  7500  w.  Builder — 
Sept.  20,  1902.    No.  S0854  A. 

Siver  Improvement 

Improvement  of  the  Black  Warrior, 
Warrior  and  Tombigbee  Rivers,  in  Ala- 
bama. Continued  discussion  of  paper  on 
this  subject  by  R.  C.  McCalla.  13000  w. 
Pro  Am  Soc  of  Civ  Engrs — Oct.,  1902. 
No.  51253  E. 

Scheveningen. 

The  Harbor  of  Scheveningen  (De 
Binnenhaven  te  Scheveningen).  P.  J. 
Van  Voorst.  Data  concerning  the  dredg- 
ing of  the  harbor,  breakwater  construction 
and  general  improvements.  7000  w.  De 
Ingenieur — Sept.  27,  1902.    No.  51367  D. 

Streams. 

Limiting  Width  of  Meander  Belts.  Prof. 
Mark  S.  W.  Jefferson.  A  study,  seeking 
to  establish  a  limit  for  the  width  of  the 
belt  of  meanders  of  any  given  stream. 
.  111.  3300  w.  Nat  Geog  Mag — Oct.,  1902. 
No.  51029  C. 

CONSTRUCTION. 

Building  Construction. 

The  Philadelphia  Company's  Building, 
Pittsburg.  Illustrated  description  of  the 
foundation  and  steel-work  of  a  high  office 
building.  3500  w,  Eng  Rec — Oct.  4,  1902. 
No.  50946. 

Columns. 

Columns  for  Buildings.  John  Stephen 
Sewell.  Describes  the  concrete-filled  col- 
umns in  the  new  Government  Printing 
Office  at  Washington,  and  gives  the  writ- 
er's views.  Also  editorial  and  letters. 
6600  w.  Eng  News — Oct.  23,  1902.  No. 
51284- 

Dam. 

A  Concrete  Power  Dam  at  Middle 
Falls.  N.  Y.  Illustrated  description  of  a 
dam  having  long  spillways  at  each  side  at 
right  angles  to  its  axis.  1200  w.  Eng 
Rec — Oct.  4.  1902.    No.  50944. 

Kasonry. 

The  Cause  of  Masonry  Disintegration. 
Halbert  Powers  Gillette.  Arguing  that 
masonr>'  destruction  in  cold  climates  is 
due  primarily  to  stresses  developed  by 
expansion  and  contraction  due  to  changes 
in  temperature.  2800  w.  Eng  News — 
Oct.  23.  1902.     No.  51285. 

Military  Engineering. 

The  Engineer  in  the  Moro  Campaign. 
An  account  of  the  extent  to  which  engi- 
neering work  has  participated  in  the  cam- 
paign of  the  American  troops  against  the 
Moros  in  the  Philippines.  2000  w.  Engi- 
neering Magazine — November.  1902.  No. 
51398  B. 


Pile  Driven. 

Modem  Pile  'Drivers.  Waldon  Faw- 
cett.  Considers  some  of  the  charac- 
teristics of  modern  pile-driving  machinenr» 
and  the  severe  requirements  to  be  met  111. 
1000  w.  Sci  Am — Oct  4,  1902.  No.  50- 
935. 
Roads. 

A  Study  of  Road-Building  Gravels.  Ij-a 
O.  Baker.  Discusses  the  requisites  for  a 
good  road  gravel,  and  gives  results  of  a 
study  of  a  number  of  well-known  gravels. 
3500  w.  Eng  News — Oct  23,  1902.  No. 
51286. 

How  to  Lay  Portland  Cement  Flagstone 
Walks.  F.  H.  Crafts.  Gives  details  of 
construction,  with  illustrations  of  tools 
used.  1500  w.  Munic  Engng — Oct.,  1902. 
No.  50872  C 

Improvement  of  a  Mountain  Highway  in 
Austria.  Condensed  translation  from 
Ocsterreichische  Monatschrift  fur  den 
Ocffentlichen  Baudicnst,  describing  work 
on  the  Karlstadter  highway.  1500  w.  Eng 
Rec — Oct.  II,  1902.  No.  51 115. 
Tunnels. 

The  Simplon  Tunnel.  Illustrations 
and  interesting  information  concerning 
this  great  engineering  work.  2200  w. 
Transport — Sept.  26,  1902.    No.  50916  A. 

MATERIALS. 

Building  Material. 

Quarzitol :  New  Brick  in  Germany,  An 
account  of  a  new  brick  made  of  flinty  sand 
and  some  chemical  binding  material,  water 
and  fire-proof  and  claiming  many  advan- 
tages. 1400  w.  U  S  Cons  Repts,  No. 
1476— Oct.  23,  1902.  No.  51230  D. 
Cement 

A  New  Definition  of  Portland  Cement 
A.  D.  Fibers.  500  w.  Sci  Am  Sup— Oct 
4.  1902.    No.  50941. 

Some  Frost  and  Adhesion  Tests  of  Ce- 
ment Mixtures.  Abstract  from  a  paper  by 
James  S.  Costigan,  describing  special  tests 
made  of  this  material.  1300  w.  Eng 
News — Oct.  2,  1902.    No.  50924. 

The  Manufacture  and  Testing  of 
Portland  Cement  (Die  Fabrication  und 
Priifung  von  Portlandcement).  Theodor 
Pierus.  A  general  account  of  the  devel- 
opment of  the  manufacture  of  Portland 
cement,  with  especial  reference  to  the 
growth  of  the  industry  in  Germany.  9000 
w.  Zeitschr  d  Oesterr  Ing  u  Arch  Ver — 
Oct.  3,  1902 — No.  51324  B. 
Fire  Proofing. 

Fire  Test  of  a  Lock- Woven  Metal  Con- 
crete Floor.     Describes  a  test  made  and 
reported  by  W.  W.  Ewing.    III.     iioo  w. 
Eng  Rec— Oct  11,  1902.    No.  511 17. 
Reinforced  Concrete.  OQlP 

Experimental  ResearcYies  ^otv  \\v^  '^'t- 
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sistance  of  Reinforced  Concrete  to  Com- 
pression (Etude  Experimentale  de  la  Re- 
sistance 4  la  Compression  du  Beton 
Frett6).  M.  Considere.  An  account  of 
experiments  made  to  show  the  relation 
between  the  computed  and  actual  crush- 
ing strength  of  hooped  prisms.  1800  w. 
Comptes  Rendus— Sept.  8,  1902.  No.  51- 
.375  D. 

Structures  in  Armed  Cement  (II  Ce- 
mento  Armato).  A  description  of  the  con- 
struction of  culverts  and  viaducts  in  re- 
inforced concrete  on  the  line  of  the  South- 
ern Railway  of  Italy.  2500  w.  II  Moni- 
tore  Tecnico— Oct.  10,  1902.    No.  51370  D. 

The  Resistance  of  Reinforced  Concrete 
to  Tension  (Resistance  a  la  Traction  du 
B^ton  Arme).  M.  Considere.  A  discus- 
sion of  the  tests  made  by  the  Department 
of  Public  Works,  showing  the  influence 
of  the  metallic  reinforcement  upon  the 
elasticity.  1500  w.  Comptes  Rendus — 
Aug.  18,  1902.    No.  51373  t). 

The  Resistance  of  Reinforced  Concrete 
to  Compression  (Etude  Theorique  de  la 
Resistance  a  la  Compression  du  Beton 
Frctte).  M.  Considere.  A  study  of  the 
increase  produced  in  pillars  of  concrete  by 
surrounding  them  with  metallic  hoops. 
1800  w.  Comptes  Rendus — Aug.  25,  1902. 
No.  51374  D. 
and  and  Gravel. 

A  Study  of  Hard-Packed  Sand  and 
Gravel.  W.  O.  Crosby.  Describes  mate- 
rial encountered  in  the  modified  drift  of 
the  Nashua  Valley,  south  of  Clinton, 
Mass.,  and  a  series  of  tests  made.  1400 
w.     Tech  Ur — Sept.,  1902.     No.  51 126  E. 

and-Binder. 

Marram  Grass  as  a  Sand-Binder,  in 
Victoria-Australia.  A  report  of  the  writ- 
er's experience  and  the  method  adopted. 
800  w.  Eng  News — Oct.  23,  1902.  No. 
51281. 
tractural  Steel. 

The  adoption  of  a  single  Grade  of  Steel 
in  Structural  Specifications.  Albert  J. 
Hines.  Arguments  favoring  the  adoption 
for  all  ordinary  requirements,  but  allow- 
ing the  making  of  special  steels  for  un- 
usual requirements.  1400  w.  Eng  News 
—Oct.  23,  1902.    No.  51282. 

ralite. 

The  Manufacture  of  the  New  Fireproof 
Material  Uralite.  Illustrates  and  de- 
scribes this  new  material  which  originated 
in  Russia  and  takes  its  name  from  the 
Ural  Mts.,  giving  the  process  of  manu- 
facture, the  notable  features,  tests,  etc. 
2000  w.   Sci  Am — Oct.  4,  1902.   No.  50938. 

Uralite :  New  Fireproof  Material.  A 
description  of  this  material,  its  various 
advantages  and  uses.  2000  w.  U  S  Cons 
Rcpts.  No.  1463— Oct.  7,   1902.     No.  50- 


MEASUREMENT. 

Slide  Rule. 

The  United  States  Geological  Survqr 
Topographic  Slide  Rule.  Gerald  H. 
Matthes.  Illustrated  description  of  this 
slide  rule,  designed  by  the  writer,  with  an 
outline  of  problems  demonstrating  its  use. 
3300  w.  Tech  Qr— Sept.,  1902.  No.  51- 
125  E. 

MUNICIPAL. 
Baths. 

The  Brookline  Baths.  Waldon  Fawcett 
A  description  of  these  public  baths,  the 
first  municipal  bath  of  its  kind  in  the 
United  States,  with  information  relating  to- 
their  use,  cost,  etc.  2000  w.  Munic  Engng 
—Oct.,  1902.    No.  50871  C. 

Pavements. 

'fhe  Development  of  the  Bittiminous 
Macadam  Pavement.  Fred  J.  Warren. 
Abstract  of  a  paper  presented  to  the  Am. 
Soc.  of  Munic.  Imp.  Describes  a  pave- 
ment combining  the  essential  principles  of 
both  asphalt  and  macadam,  giving  the 
theories  on  which  the  construction  is- 
based.  2300  w.  Eng  Rec— Oct.  11,  19Q2. 
No.  51 1 16. 

The  Maintenance  of  Asphalt  Streets. 
Discussion  of  paper  by  James  N.  Hazle- 
hurst.  8500  w.  Pro  Am  Soc  of  Civ  Engrs 
—Oct.,  1902.    No.  51254  E. 

The  Use  of  Wood  Pavements  Under 
Heavy  Traffic.  F.  A.  Kummer.  Abstract 
of  a  paper  presented  to  the  Am.  Soc  of 
Munic.  Imp.,  showing  that  wood  blocks 
laid  with  a  tight  joint,  with  selected  wood 
and  latest  practice  of  construction,  show 
a  fine  record  as  to  wear.  1500  w.  Eng 
Rec^Oct.  18,  1902.    No.  5 1 22 1. 

Refuse  Disposal. 

Refuse  Destructors.  W.  Francis  Good- 
rich. A  review  of  progress  with  discus- 
sion of  systems,  apparatus,  costs,  etc 
3300  w.  Mech  Engr—Oct.  18,  1902.  Se- 
rial.    1st  part.     No.  51409  A. 

Sanitation. 

Report  of  the  Chairman  of  the  Com- 
mittee on  Sewerage  and  Sanitation.  Prof. 
A.  Prescott  Folwell.  Presented  to  the 
Am.  Soc.  of  Munic  Imp.  Considers  mu- 
nicipal sanitation,  food  inspection,  baths^ 
drainage,  etc.  3800  w.  Eng  Rec — Oct 
18,  1902.    No.  51223. 

Sewage. 

A  Dozen  Years*  Experience  in  Sewage 
Purification  at  Santa  Rosa,  Cal.  Re- 
views the  early  experiences  and  describes 
the  combination  of  septic  tanks,  settling 
tank,  and  upward  filtration  now  in  use. 
111.  1000  w.  Eng  News—Oct.  2,  190a. 
No.  50923. 

Residential  Septic  Tanks.  Burton  J. 
Ashley.     Presented  to  the  Am.   Soc  of 
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Munic.  Imp.  Describes  an  arrangement 
for  sewer  service  which  proved  an  excel- 
lent septic  tank,  and  the  application  of  the 
idea  on  an  extensive  scale  with  satisfactory 
results.  2200  w.  Eng  Rec— Oct.  11,  1902. 
No.  51 1 14. 

Sewage  Disposal  Works  at  Nuneaton, 
England.  Describes  a  system  which  deals 
successfully  with  sewage  receiving  waste 
from  the  works  of  wool  scourers,  fell- 
mongers  and  hat  factories.  1400  w.  Eng 
Rec— Oct.  4,  1902.    No.  50945. 

The  Purification  of  Sewage  Water 
(Epuration  des  Eaux  d'Egout).  G. 
Richon.  A  discussion  of  the  use  of  com- 
bined chemical  and  biological  processes, 
as  used  in  Belgium  and  in  Austria.  2500 
w.  Genie  Civil — Sept.  13,  1902.  No.  51- 
301  D. 

The  Second  Report  of  the  Royal  Com- 
mission on  Sewage  Disposal.  Reviews 
the  collection  of  reports  issued  by  the 
commission,  dealing  with  some  of  the 
bacterial  phases  of  sewage  and  with  the 
pollution  and  self  purification  of  the  River 
Severn.  4000  w.  Eng  News — Oct.  9, 
1902.     No.  51099- 

The  Treatment  of  Manchester  Sewage. 
G.  J.  Fowler.  Abstract  of  a  paper  read 
before  the  Sanitary  Inst.  Congress.  Gives 
an  account  of  experiments  carried  out  to 
determine  the  best  treatment  for  the  sew- 
age of  this  city,  and  the  conclusions 
reached.  3200  w.  Engng — Oct.  10,  1902. 
Serial,     ist  part.    No.  51 173  A. 

Sewers. 

A  Concrete-Steel  Sewer.  Describes  and 
illustrates  an  interesting  work  to  be  con- 
structed in  Harrisburg,  Pa.  The  sewer 
is  to  intercept  the  ordinary  flow  of  a  sjrs- 
tem  of  combined  sewers  in  a  district  lymg 
on  both  sides  of  a  small  stream  which  has 
been  receiving  these  liquids.  3200  w. 
Eng  Rec — Oct.  11,  1902.    No.  51  in. 

An  Important  Main  Drainage  Scheme 
for  Glasgow.  A.  B.  McDonald.  Notes 
describing  the  important  scheme  for  the 
collection  and  treatment  of  sewage.  2000 
w.  Arch't,  Lond — Oct.  3,  1902.  No.  51- 
058  A. 

WATER  SUPPLY. 
Aqueduct. 

The  Weston  Aqueduct  of  the  Metropoli- 
tan Water- Works,  Boston.  Alfred  D. 
Flinn.  Illustrates  and  describes  details  of 
the  construction  of  an  aqueduct  designed 
for  a  capacity  of  300,000,000  gals,  per  day, 
and  nearly  13^  miles  long.  4200  w. 
Eng  Rec---Oct.  14,  1902.  Serial,  ist 
part.    No.  51220. 

BiooklyiL 

Proposed  Further  Development  of  Un- 
derground Water  Supply  for  Brookljm. 
L  M.  de  Varona.    From  the  report  of  the 


N.  Y.  Dept  of  Water  Supply,  Gas  and 
Electricity  for  the  quarter  endmg  June  jo, 
1902.  Illustrates  different  methods  of  col- 
lecting undergrotmd  water,  with  outline 
of  plan  proposed.  1800  w.  Eng  News — 
Oct.  9,  1902.    No.  51 100. 

Edinburgh. 

The  New  Edinburgh  Water- Works.  Ao 
outline  of  the  construction  of  Tolla  reser- 
voir, with  the  necessary  pipe  track,  aque- 
ducts and  tunnels.  The  work  may  not  be 
completed  for  three  years,  and  may  cost 
nearly  one  million  sterling.  It  will  add 
10,000,000  gallonstta  day  to  the  present 
supply.  2500  w.  Engr,  Lond — Oct.  3, 
1902.    No.  51088  A. 

Irrigation. 

Irrigation  in  South  Africa.  Extracts 
from  the  report  of  W.  Willcocks,  who  was 
sent  to  examine  the  irrigation  possibilities 
of  Cape  Colony,  the  Orange  River  Colony 
and  the  Transvaal.  3400  w.  Jour  Soc  of 
Arts— Oct.  10,  1902.    No.  51 155  A. 

The  Scope  and  Purpose  of  the  Irrigation 
Investigations  of  the  Office  of  Experiment 
Stations.  Elwood  Mead.  From  the  re- 
port of  the  office  of  Experiment  Stations. 
Relates  the  investigations  made  of  the 
arid  and  subhumid  portions  of  the  United 
States,  and  its  insular  possessions.  6000 
w.    Eng  Rec — Oct.  18,  1902.     No.  51224. 

Pollution. 

Stream  Pollution  and  Its  Pecuniary 
Damage  to  Natural  Water  Resources. 
Marshall  O.  Leighton.  Read  before  the 
Central  States  Water  Works  Assn. 
Shows  the  value  of  water  as  a  source  of 
wealth  as  long  as  unpolluted,  and  reviews 
the  damage  done  to  the  Passaic  river  in 
New  Jersey,  giving  an  outline  of  the  work 
of  the  division  of  hydrography  of  the 
United  States  Geological  survey.  2000  w. 
Munic  Eng— Oct.,  1902.     No.  50873  C. 

Reservoirs. 

A  Reservoir  Break  at  Camden,  N.  J. 
An  account  of  a  failure  due  to  overfilling, 
with  illustrations.  1000  w.  Eng  Rec — 
Oct.  II.  1902.     No.  51 112. 

The  Failure  of  the  Water- Works  Daro 
at  Utica.  N.  Y.  Particulars  of  the  acci- 
dent, with  photographs.  The  cause  seems 
to  be  in  the  material  used  in  making  the 
upper  25  ft.  at  the  north  end  of  the  dam. 
700  w.  Eng  News — Oct.  9,  1902.  No. 
51096. 

Submerged  Mains. 

Submerged  Pipe.  A.  L.  Holmes.  Read 
before  the  Central  States  Water  Works 
Assn.  Considers  methods  of  laying  the 
pipes,  and  their  care  and  protection;  and 
difficulties  and  troubles  due  to  improper 
work.  2000  w.  Munic  Etvgng— Oct.,  vysa. 
No.  50874  C. 
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'^\tf*\ii\uU%9/:').  }.  JJJi'Jrr.ann,  A  fi'iizr.p- 
tion  of  ill"  ,u,\,7'»'i*''\  nfiu'iprr.ftr.i  fA  lY.t 
(ifttitiih  !''*.♦  ''^ffi"-  t/'l'Tj/hon't  sy-.tcrri.  5/XX1 
w,  l'.Nktr//f''h  Z'ltif'hr— Oct  9,  lffj2. 
No.  ';i///4  i''. 

I';iIIm  /\nu,iii'4iu.  'I^Urphon'i  Kxchange. 
All  illir.tr;itr-H  M*:'-»rrijition  of  this  sy^/icm. 
XV'  w.   Sm  Airi     Cxt.  II,  lf/j2.   No.  51052. 

AblftK. 

I)r.  Miiirlira/l's  Nf:w  Mode  of  Trans- 
inidftiori  :%w\  HvUty  for  Cables.  John  Mun- 
ro.  IJrKJrin  a  rlrnrription  of  this  invention, 
uivinK  'in  account  of  the  work  in  this 
hrld.  jMitf  w.  IClrc  K«:v,  Lond — Oct.  3, 
v/u.  Srri.il.  1st  part.  No,  51083  A. 
ight-Tclnphony. 

Kri'cfit  I'.xpciimcnt.s  in  Lij^ht  Telephony 
(^Nrucrr  Vrrsiiche  niit  Lichtclephonie). 
I'.riist  Ktilitncr.  DrscribinR  experiments 
rrtTUlly  loiHlnclcd  on  the  VVannsee,  near 
Drrlin.  Conininnicatinn  was  had  for  a  dis- 
laur«'  of  .<.K  kil<»nK*tri'S  by  means  of  light 
WHvrs  rn-rivi'd  by  a  telephone.  3000  w. 
Kleklinlrrli  Zeitschr--Sept.  25,  1902.  No. 
5i35f>  !<■ 
lultlplrx  TclcKraphy. 

The  Kowland  Mnltiplex  System  of  Page 
PiinlinK  TeleKraphy.  Illustrated  detailed 
deM-ription  of  the  system  invented  by  Prof, 
lleniv  .X.  Rowland.  33(x>  w.  Sci  Am — 
iVl.  /.s.  ii)i).\     Nt>.  5i.H)i. 

The  Kowl.ind  Rapid  TeloRraph  System. 
Urnnts  an  dins! rated  detailed  description 
of  this  system  and  its  operation.  It  is  a 
multiplex  duplex  .\vstem.  having  a  capac- 
ity ol  (our  dHVereul  si}i;nals  each  way  on 
one  wne  in  one  ipiarter  second,  .coi'*  w. 
VUw  \\U\  Si  iMtgr  iVt.  i}^.  looj.  Serial, 
tst  pail  Niv  5Mt)-. 
tinting  Tfl<»ftiAph. 

ri\o  Vlcvtuc  rypojjraph  i^l.'Klcv':ro- 
V\pojii,\pb.v  "^  \.  l.ave.-.*ari.  .\  desorip- 
tion  ^^t  the  Meray  K^^-ar  apparatu-  by 
me.iu<  i^t  wh'.ch  a  CvMnposing  mao>.inc 
max  be  %M^^'<««te^^  e!cotncaI!y  at  a  dis:.\nce. 
Chxv  w  N!on\  S%v  lujs  Civ  do  Fr,iT..*e — 
Aujc  .  ivxx.*  No  5i,5-*"*  i.v 
l^**'^  TelrjL\4iphy, 

V    Koxrow    o!    \V'.r.'\<s    i c>sra',^h    V'r.- 
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Apitaratns  of  the  Brann- Siemens  k 
Halske  System  of  Wireless  Telegraphy. 
Illmtrated  detailed  description.  2000  w. 
Elec  Wld  &  EngT— Oct,  4-  iQoa.  Na 
51022. 

Magnetic  Detectors  in  Space  Tel- 
egraphy. Ernst  Wilson.  Read  at  the  Bel- 
fast meeting  of  the  British  Assn.  De- 
scribes experimental  investigations,  iioo 
w.  Elec  Engr,  Lond — Sept.  19,  1902.  Ka 
50851  A. 

Signaling  Through  Space  Without 
Wires.  A.  Frederick  Collins,  Discnssiof 
the  various  claims  made  by  investigaton 
as  to  priority.  2000  w.  Elec  Wld  ft 
Engr— Sept.  27,  1902.    No.  50844. 

Some  New  Detectors  for  Wireless  Tel- 
egraphy. A.  Frederick  Collins.  Illus- 
trates and  describes  various  new  types, 
stating  the  advantages  claimed.  1800  w. 
Sci  Am— Oct.  4,  1902.    No.  50936. 

The  De  Forest  Wireless  Telegraph 
System.  Illustrates  and  describes  features 
of  this  system.  1000  w.  Elect'n,  Lond— 
Oct.  3,  1902.    No.  51076  A. 

The  Slaby-Arco  System  of  Space  Tele- 
graphy (Apparecci  Slaby-Arco  j>cr  Ra- 
dio-telegrafia).  A  general  description  of 
the  system,  with  illustrations  of  the  ap- 
paratus at  Bremerhaven  and  on  the  "See 
Adler,"  and  fac  simile  of  received  mes- 
sage. Two  articles.  2000  w.  L'Elettricita 
—Sept.  21,  28,  1902.     No.  S1381  each  R 

Wireless  Telegraphy  by  the  DeForcst 
System.  A.  Frederick  Collins.  Illustrated 
description  of  apparatus  used  in  this 
American  system,  with  particulars  relat- 
ing to  it.  1500  w.  Elec  Rev,  N.  Y.— Oct 
-»5.  1902.    No.  51272. 

Wireless  Telegraphy  by  the  Slaby-Arco 
System.  .A..  Frederick  Collins.  Illustrat- 
ed detailed  description  of  the  apparatos 
used  and  of  the  theory  of  syntonized  and 
multiplex  spark  telegraphy.  2500  w.  Elec 
Rev,  X.  Y.— Sept.  27.  1902.  No.  5084a 
Wireless  Telegraphy  in  Germany.  .\n 
ilhisirated  detailed  description  of  the  ip- 
pa  rat  us  used  in  the  Slaby-Arco  system. 
ji0<x»  w.  I'  S  Cons  Repi,  Xo.  1457— SepL 
j!0.  lOOJ.  Xo.  50854  D. 
Telegraphy. 

The  Expe Heroes  of  a  Telegraph 
reer   -r.    Perak   Sra:e.    zSo^igoi.     D. 
Re:d.    Ar  acoonr.t  c:  soaae  of  the  iroables 
cr.vV"r.:ere*i  :r.  the  Ma! ay  Peninsula.   2500 
w.   Elec  Rev.  Lond.— Oct.  3.  19012:   Sexal. 
is;  pvart.   Xov.  51081  A. 
TdeplMay. 
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ing  telephone  currents  recently  patented 
by  Joseph  Lyons.  1200  w.  Sci  Am  Sup^ 
da.  18,  1902.   No.  51205. 

Practical  Telephony.  This  first  of  a  se- 
ries of  articles  explains  some  of  the  terms 
used.  1500  w.  Telephony — Oct.,  1902.  Se- 
rial.   1st  part.    No.  51035. 

The  Future  of  the  Telephone  in  the 
United  Kingdom.  J.  E.  Kingsbury.  Read 
at  Belfast  meeting  of  the  British  Assn^  A 
review  of  the  history  of  telephony  in  Eng- 
land, endeavoring  to  remove  misunder- 
standings and  considering  the  features  up- 
on which  the  service  depends.  5500  w. 
Elec  Engr,  Lond. — Sept.  19,  1902.  No. 
50850  A. 

The  Toledo  Home  Telephone  Company. 
A.  E.  Dobbs.  Reviews  the  history  of  tele- 
phony in  this  city  and  gives  an  illustrated 
description  of  this  new  company's  build- 
ing and  its  equipment.  2700  w.  Elec  Rev, 
N.  Y.— Oct.  13,  1902.    No.  51 184. 

DISTRIBUTION. 
Conductors. 

The  Determination  of  the  Section  of 
Conductors  (Determination  de  la  Section 
des  Conducteurs).  M.  Warluzel.  Giving 
formulas  for  the  computation  of  electrical 
conductors  for  a  great  variety  of  arrange- 
ments, with  examples  of  their  application. 
JWXX)  w.  Revue  Technique — Sept.  25.  1902. 
No.  51309  D- 
Conduits. 

The  Joint  Use  of  Underground  Con- 
duits for  High  and  Low  Tension  Wires. 
Charles  F.  Hopewell.  Abstract  of  a  paper 
read  before  the  International  Assn.  of 
Munic.  Elect'ns.  Considers  the  causes  of 
explosions  and  burnouts,  and  what  the 
requisite  separation  should  be  between  the 
high  and  low-tension  wires  to  ensure  safe- 
ty. 2200  w.  Eng  News — Oct.  16,  1902. 
No.  51217. 
Insulation. 

See    Electrical    Engineering.    Measure- 
ment. 
Polycyclic  S3r8tem8. 

The  Polycyclic  Distribution  of  Electric- 
ity*. Explains  the  term  and  states  the 
claims  made  for  the  system.  Especially 
considers  the  Arnold-Bragstad-laCour 
system,  and  the  validitv  of  their  claims. 
2000  w.  Elec  Rev.  Lond. — Sept.  26,  1902. 
No.  50957  A. 
Power  Distribution. 

Distribution  of  Energy  for  Tramway. 
Lighting,  and  Power  Purposes.  A  resume 
of  the  latest  information  available  on  the 
ilistribution  of  power  over  a  moderate 
sized  area.  12200  w.  Elec  Engr,  Lond. — 
f)ct.  17,  1902.    No.  51417  A. 

The  "Midland"  Electric  Power  Distri- 
b'i:ion.    Begins  an  illustrated  detailed  de- 

/r^  su/>f/y  copies  of  these 


scription  of  the  plant  of  this  company,  al- 
so describing  the  location,  and  giving  in- 
formation of  general  interest.  4200  w, 
Elect'n,  Lond.-— Oct.  3,  1902.  Serial,  ist 
part.   No.  51075  A. 

Rotary  Converters. 

Notes  on  the  Practical  Working  of  Ro- 
tary Converters.  J.  R.  Salter.  An  illus- 
trated article  aiming  to  demonstrate  the 
flexibility  of  the  rotary  converter  when 
employed  in  a  combined  alternating  and 
continuous  current  station.  1900  w.  Elec 
Rev,  Lond. — Oct.  17,  1902.    No.  51406  A. 

Switch. 

Improved  Automatic  Switch  (Neuc 
Selbstchalter).  Max  Vogelsang.  An  illus- 
trated description  of  the  new  switch  of 
Voigt  &  HaeflFner,  adapted  for  use  with 
high-tension  currents  without  danger. 
3000  w.  Elektrotech  Zeitschr — Sept.  18, 
1902.    No.  51355  B. 

Testing. 

See  Electrical  Engineering,  Measure- 
ment. 

ELECTRO-CHEMISTRY. 
Batteries. 

Point  of  Cut-OfiF  in  a  Battery  Discharge. 
Carl  Hering.  A  discussion  of  possible 
solutions  of  this  question.  1800  w.  Trans 
Am  Inst  of  Elec  Engrs — ^June  &  July,  1902. 
No.  51 134  D. 
Calcium. 

The  Winning  of  Metallic  Calcium  (Ver- 
fahrcn  zur  Gewinnnung  Metallischen  Cal- 
ciums). W.  Borchers  &  L.  Stockem.  De- 
scribing experiments  at  the  Technical 
High  School  at  Aix-la-Chapelle  in  con- 
nection with  the  isolation  of  calcium  in  the 
electric  furnace.  1200  w.  Zeitschr  f  Elek- 
trochcmie — Oct.  2,  1902.    No.  51342  G. 

Carbide. 

The  Reaction  Equations  in  the  Reduc- 
tion of  Calcium  Carbide  (Die  Reaktions- 
gleichung  bei  der  Calciumcarbid  Reduk- 
tion).  Fr.  von  Kiigelgen.  A  comment  on 
the  discussion  of  Dr.  Neumann  upon  the 
production  of  calcium  carbide.  1200  w. 
Zeitschr  f  Elektrochemie — Oct.  9,  1902. 
No.  51344  G. 

The  Reaction  Equations  in  the  Reduc- 
tion of  Calcium  Carbide  (Die  Reaktions- 
gleichung  bei  der  Calciumcarbid-Reduk- 
tion).  Dr.  B.  Neumann.  A  review  of  the 
chemical  reactions  involved  in  the  produc- 
tion of  calcium  carbide  in  the  electric  fur- 
nace. 1500  w.  Zeitschr  f  Elektrochemie — 
Oct.  2.  1902.  No.  51343  G. 
Chlorates. 

The  Electrolytic  Manufacture  of  Chlor- 
ates. John  B.  C.  Kershaw.  A  review  of 
early  processes  and  the  early  develop- 
ment of  this  industry.  2000  w.  1\\.  "^\tR. 
Rev.  N.  v.— Oct.  4,  1902.  t^o.  S^o\^. 

articles.    See  page  ^3. 
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Colloid*.  W.  R.  Whitney.  A  study  of 
the  t:\*rArick\  aurtion  of  colloidal  suspen- 
sion %  or  V/lntJons.  .y>»  w.  Trans  Am 
Jnnt  of  I*J''C  Kn^rv — June  &  July,  1902. 
No.  51136  D, 

«lld«CtlOB. 

I'jTtrolytic  Oiiiduction  Without  Elec- 
iuM*'^.  r'arl  Hcring.  Gives  arguments 
HUpportiriK  the  liclief  that  electrolytic  con- 
durtioti  is  pf;ssiMc.  2400  w.  Trans  Am 
InM  of  h\t'i:  ICngrs— June  &  July,  1902. 
No,  51132  O. 

opper. 

KlcTtrolytic  Recovery  of  Copper  from 
I/jw  (iradc  Ores.  N.  S.  Keith.  Gives  the 
conditions  and  considerations  applied  in 
the  planning  and  erecting  of  works  for  the 
electrolytic  method  of  recovering  copper 
from  the  ores  of  a  mine  near  New  York 
City.  33CX)  w.  Trans  Am  Inst  of  Elec 
l«:ngrs--J"»<"  &  Jtdy,  1902.    No.  51135  D. 

Ivlrctro- Metallurgical  Problems.  Alec, 
A.  H«'adh*.  Tin-  present  article  considers 
the  prolilrnis  relating  to  copper.  1700  w. 
Ivlec  Rev,  Lond. — Sept.  26,  1902.  Serial. 
1st  part.    No.  50960  A. 

UMeldorf. 

The  Industrial  Applications  of  Electro- 
Chrniistry  at  the  Diisscldorf  Exposition 
(Klektrocheniic  und  Verwandte  Gebiete 
auf  der  Ansstellung  in  Diisseldorf).  H. 
Danneel.  The  first  instalment  of  a  com- 
plete review  of  tlie  electrochemical  ex- 
hibits at  Diisseldorf.  Serial.  Part  I.  4000 
w.  Zeitsohr  f  I^lektrochemie — Sept.  25, 
unu.    No.  51341  G. 

lectric  Furnace. 

The  Mlectric  Furnace  in  Industrial 
Chemistry.  Charles  R.  Jacobs.  Considers 
the  typosof  elctric  furnace,  the  new  prod- 
ucts and  their  value  in  industrial  chem- 
istry, the  advantages,  etc.  4J00  w.  Trans 
Am  lust  of  I''leo  ICngrs— June  &  July, 
IWJ.    No.  51131  n. 

The  Treheating  of  the  Charge  for  the 
Kleclrio  Furnace  l^Verfahren  zur  Vor- 
wunnting  der  Beschikung  Elektrischer 
iVfenV  A.  Muriel  and  A.  Neuburger. 
Showing  the  ooononiy  which  may  be  ef- 
fected by  preheating  the  charge,  and  illus- 
trating a  form  of  furnace  for  the  purpose. 
l>v  w  l\lekirooheinische  Zeitschr— Oct., 
lO(^-\    No.  51345  C. 

The  Stass.uio  I'lectrio  Furnace  ^Forni 
Klettrioi  St;»ssano>.  S.  I.u.'rati.  W'.ih  :1- 
histr.ituMis  of  the  Stassano  electric  fur- 
nace arranged  for  smelting  iron :  also  its 
applicAtion  to  steel  furnaces  with  rvMating 
inclined  hcATih  on  the  Pernoi  t\T*e.  1200 
w,  l.'K-cttncita— Oct.  5.  igoj.  No.  513^  B. 

IfCtro-ChemiJtry. 

Vhe  V'.tviTwhein.cA!  Industries.    A  gen- 


eral re^'iew  of  the  present  condition  of 
these  industries.  Storage  and  priaiary 
batteries  and  electrotyping  are  not  consid- 
ered. 5000  w.  Trans  Am  Inst  oi  Elcc 
Engrs^-June  &  July,  1902.  No.  51130  D. 
Electro-Metallurgy. 

Needed  Electrometallurgxcal  Processes. 
The  two  problems  referred  to  are  a  pro- 
cess for  extracting  copper  from  sulphide 
ores,  and  a  process  for  treating  zinc  and 
lead  ores.  900  w.  Elec  Rev,  N.  Y. — Oct 
25,  1902.  No.  51271, 
Lead  Refining. 

The  Electrol>'tic  Refining  of  Base  Lead 
Bullion.  Titus  Ulke.  Description  of  the 
process  invented  by  A.  G.  Betts  for  refin- 
ing lead. bullion,  noting  its  low  working 
cost  and  high  efficiency.  1500  w.  Eng  i 
Min  Jour — Oct.  11,  1902.  No.  51 107. 
Nitrification. 

The  Electric  Nitrification  of  the  Atmos- 
phere. William  Hand  Browne,  Jr.  An 
dlustrated  description  of  the  apparatus 
employed  for  the  fixation  of  atmospheric 
nitrogen,  and  the  chemical  reaction  under 
the  electric  arc.  3800  w.  Elec  Rev,  N.  Y. 
— Oct.  18,  1902.  No.  51 183. 
Storage  Batteries. 

Deterioration  of  Storage  Battery  Plates. 
M.  U.  Schoop.  Notes  referring  to  an 
article  by  Prof.  A.  L.  Marsh,  and  report 
of  evidence  gathered  during  ten  years' 
practical  experience.  1000  w.  Elec  Wld  ft 
Engr— Oct.  25,  1902.  No.  51234. 
Zinc. 

Electrolytic  Manufacture  of  Zinc. 
Translated  from  Revue  de  Chimie  Indus- 
triellc.  Reviews  the  different  methods 
that  have  been  utilized,  the  difficulties  en- 
countered, the  progfress  made,  etc.  4000 
w.  Sci  Am  Sup — Oct.  18,  1902,   No.  51204. 

ELECTRO-PHYSICS. 

Alloys. 

Metallic  Conduction  and  the  Constitu- 
tion of  .\lloys.  John  Alexander  Mathews. 
Reviews  what  has  been  accomplished  Iv 
various  inve^ligaiors  of  the  general  appli- 
cability of  the  solution  theor>'  to  the  ex- 
planation of  the  properties  of' alloys.  3800 
w.  Elec  Wld  &  Engr — Oct.  4.  1902.  No. 
51020. 

Analogies. 

Hydraulic  Analogies  of  Inductance  and 
Capacity  Combinaiions.  George  T.  Han- 
chett.  An  explanation  of  the  behavior  of 
current  and  voltage  in  circuits  containing 
inductance  and  capacxi>\  IlL  2000  w. 
Cent  Station — Oct..  1902!  Xo.  51034. 
Condensen. 

Graphical  Nfethod  ot  Detemuning  the 
Discharge  of  a  Condenser  Thrcwfa  a  \V 
r.aMe  Self- Induction.  E.  \V.  MarchaaL 
Abstract  of  a  ^aper  read  before  the  Brit- 
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ish  Assn.  The  method  is  an  extension  of 
one  described  by  Dr.  Sumpner  for  deter- 
mining the  rise  of  current  with  a  variable 
self- induction,  to  which  a  P.  D.  is  sud- 
denly applied.  700  w.  Elec  Rev,  Lond. — 
Oct.  17,  1902.  No.  51405  A. 
Uvction. 

Unipolar  Induction  (Ucber  Unipolare 
Induktion).  H.  Cahen.  A  review  of  the 
experiments  of  Hoppe,  showing  that  the 
phenomena  fall  under  similar  laws,  which 
have  not  yet  been  fully  demonstrated.  5000 
w.  Elektrotech  Zcitschr— Oct.  16,  1902. 
No.  51366  B. 
Sftiiography. 

Self  Radiant  Materials  (Die  Sclbstiha- 
tig  Strahlende  Materie).  S.  Saubermann. 
A  study  of  the  various  self-radiant  sub- 
stances and  the  phenomena  which  they 
exhibit ;  including  the  researches  of  Bec- 
querel.  Curie.  Giesel.  Schmidt,  and  others. 
4«x>  w.  Zeitschr  d  Oesterr  Ing  u  Arch 
Ver — Oct.  10,  1902.  No.  51325  B. 
Static  Effects. 

Static  Strains  in  High  Tension  Circuits, 
and  the  Protection  of  Apparatus.  Discus- 
sion of  Percy  H.  Thomas'  paper.  5000  w. 
Trans  Am  Inst  of  Elec  Engrs — June  & 
July.  1902.  No.  51 139  D. 
Thvnderstorms. 

The  Theory  of  Thunderstorms.  Con- 
cerning the  remarkable  experiments  0/ 
Herr  Schmauss,  as  given  in  the  Annalen 
der  Physik,  which  explains  the  phenomena 
as  due  to  the  picking  up  of  an  excess  of 
negative  ions  by  the  water  drops,  i.ooo  w. 
Hec  Rev,  Lond.— Oct.  17,  1902.  No.  51- 
403  A. 
Tiaasformation. 

The  Theory  of  Current  Transformation 
(Beitrag  zur  Theorie  der  Stromwen- 
dung).  A.  Rothert.  An  elaborate  mathe- 
matical discussion,  deriving  formulas  for 
computation,  and  accompanied  with  tables 
and  diagrams  for  practical  application. 
Two  articles.  7500  w.  Elektrotech  Zeit- 
schr— Sept.  25.  Oct.  2,  1902.  No.  51357 
each  B. 

GENERATING  STATIONS. 

Altenuitora. 

Some  Notes  on  Alternator  Design. 
John  Denham.  Read  before  the  Cape 
Town  Loc.  See.  of  the  Inst,  of  Elec. 
Engrs.  Discusses  types  of  alternators  and 
sets  forth  the  superiority  of  polyphase 
plant.  Also  editorial.  8000  w.  Elect*n, 
Lond.— Sept.  26,  1902.   No.  50962  A. 

Synchronous  Commutating  Machines. 
A.  S.  M'Allister.  Discusses  rotary  con- 
verters and  double-current  generators. 
making  comparison  with  the  capacities  of 
ahemating-current  generators  of  different 
mnnber  of  phases.  2200  w.  Am  Elect'n — 
Oct..  1902.    No.  51024. 

//>  sttpp/y  cof*ies  of  these 


Armatures. 

The  Armature  Reaction  of  Alternators. 
C.  F.  Guilbert.  A  discussion  of  the  dia- 
grammatic methods  that  have  been  pro- 
posed, especially  those  which  approach 
nearest  to  exactitude;  treating  tne  sub- 
ject from  the  standpoint  of  a  designing 
engineer.  1000  w.  Elec  Wld  &  Engr-^ 
Oct.  25,  1902.   Serial,    ist  part.   No.  51235. 

The  Calculation  of  Armatures.  Reprint 
of  a  paper  presented  by  Prof.  Luigi  Pas- 
qualini  at  meeting  of  the  Italian  Assn.  of 
Elec.  Engrs.  Discusses  the  question  <5f 
the  design  of  dynamos  by  a  series  of  for- 
mulae. Also  editorial  comment.  1500  w. 
Elec  Wld  &  Engr— Oct.  18,  1902.  No.  51- 
196. 

Costs. 

The  Cost  of  Energy  in  Electricity  Sup- 
ply. Alton  D.  Adams.  A  comparison  of 
accurate  figures  from  steam  and  water- 
power  stations,  showing  the  influence  of 
local  conditions  upon  the  elements  of  cost. 
2500  w.  Engineering  Magazine — Novem- 
ber, 1902.    No.  51392  B. 

Double  Current. 

Double  Current  Generators  and  Rotary 
Converters.  Sydney  Woodfield.  States 
the  advantages  of  the  double  current  gen- 
erator, explaining  where  they  will  prove 
especially  useful.  2800  w.  Elec  Rev,  Lond. 
—Oct.  3,  1902.    No.  51080  A. 

Dynamos. 

Leaves  from  a  Testing  Engineer's  Note 
Book.  Fred  \V.  Davies.  A  brief  state- 
ment of  some  of  the  faults  which  have 
occurred  in  dynamo-electric  machines, 
with  an  explanation  of  them  and  the 
method  adopted  for  their  remedy.  Shafts, 
bearings  and  armature  cores  are  consid- 
ered in  the  present  article.  1500  w.  Elec 
Engr,  Lond.— Oct.  10,  1902.  ^  Serial,  ist 
part.    No.  51 160  A. 

On  the  Specific  Utilization  of  Materials 
in  Dynamo  Design.  Prof.  Sylvanus  P. 
Thompson.  Read  before  the  British  Assn. 
Considers  this  subject  solely  in  relation  to 
the  armature.  1400  w.  Elect'n.  Lond. — 
Sept.  19,  1902.    No.  50848  A. 

The  Making  of  a  Dynamo.  Henry  A. 
Mavor.  Abstract  of  a  paper  read  at  Bel- 
fast meeting  of  the  Brit.  Assn.  Illustrates 
and  describes  the  construction.  1600  w. 
Elec  Rev.  Lond. — Oct.  3.  1902.  No.  51- 
082  A. 

Emden. 

The  Electric  Plant  of  the  Harbor  of 
Emden  ( Die  Elektri^cher  Anlage  des  Em- 
der  Hafens).  H.  Langner.  With  plan  of 
the  harbor,  and  illustrated  description  of 
the  generating  station  and  lighting  and 
power  installations.  Two  articles.  70QO 
w.  Elektrotech  ^eitS(^-^(^5  [^,  9.  \gci2. 
No.  51.^59  each  B.  o 

articles.    See  Page  4q^. 
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sncrating  Sets. 

Some   Engines   and    Generators   at   the 
biisseldorf    Exposition.      Illustrates    and 
describes  interesting  exhibits.   2000  w.    Am 
Elect' n— Oct.,  1902.    No.  51025. 
ydro-EIectric  Stations. 

See   Electrical   Engineering,  Generating 
Stations. 
olated  Plant. 

Power  Plant  of  the  Cleveland  Twist 
Drill  Co.  Ilhistraled  detailed  description 
of  an  interesting:  modern  isolated  plant. 
2800  w.  Engr,  U.  S.  A. — Oct  i,  1902. 
No.  5091 1. 

The  New  Power  Plant  for  the  Assabet 
Mills,  Maynard,  Mass.  Illustrated  descrip- 
tion of  an  electric  plant  for  driving  a 
5  and  6-story  woolen  mill,  690  x  106  ft. 
in  plan.  3000  w.  Eng  Rec — Oct.  4,  1902. 
No.  50943. 
ewark,  N.  J. 

A  Rebuilt  and  Enlarged  Central  Station. 
Illustrated  description  of  the  River  Sta- 
tion of  the  United  Electric  Company  of 
New  Jersey,  at  Newark.  4000  w.  Am 
Elect'n, — Oct.,  1902.    No.  51023. 

arallel  Driving. 

A  few  hints  as  to  the  Installation  and 
Operation  of  Alternators  in  Parallel. 
Fred  P.  Woodbury.  Helpful  suggestions 
for  the  setting  and  operation  of  these 
machines.  111.  3000  w.  Am  Elect'n — 
Oct.,  1902.  No.  51027. 
base  Shifting. 

A  New  Method  of  Compensating  for 
Phase  shifting  in  Non-Synchronous  Al- 
ternators (Ein  Neucs  Verfahren  zum 
Kompensiren  der  Phasenverschiebung  in 
Asynchronen  Wechselstrommaschinen) . 
M.  Osnos.  A  review  of  the  theories  of 
Gorges  and  Heyland,  discussing  them 
from  the  point  of  maximum  economy. 
2500  w.  Elektrotech  Zeitschr — Oct.  16, 
1902.     No.  51365  B. 

egulation. 

Computation  of  Regulation  of  Alternat- 
ing Current  Generators.  Virginius  D. 
Moody.  An  explanation,  illustrated  by 
an  example.  1600  w.  Elcc  Wld  &  Engr 
—Oct.  18,  1902.  No.  51 198. 
peed  Regulation. 

See  Mechanical  Engineer,  Steam  En- 
gineering. 

LIGHTING. 

lectricity  and  Gas. 

See   Gas   Works   Engineering, 
llumination. 

Light  and  Illumination.  E.  L.  Elliott. 
An  elementary  explanation  of  the  princi- 
ples of  photometry  and  their  application 
to  the  problems  of  illumination.    4300  w. 


Cent    Station — Oct.,    1902.      Serial,     1st 
part.    No.  51033. 

Some  Common  Faults  in  Exterior  Il- 
lumination. S.  Everett  Doane.  Urging 
the  use  of  incandescent  lamps  for  resi- 
dential streets,  side  streets,  and  outside  the 
more  congested  portions  of  a  town  or  city. 
1200  w.  Trans  Am  Inst  of  Elec  Engrs— 
June-July,  1902.    No.  51 137  D- 

See  Gas  Works  Engineering. 
OflBlce  Lighting. 

Electric  Lighting  in  the  Union  Trust 
Company's  Building,  Providence,  R.  L 
The  three-wire  system  installed  makes 
use  of  its  metallic  conduits  to  replace  the 
neutral  wire,  thus  saving  about  40,000 
feet  of  wire,  and,  it  is  claimed,  making  it 
impossible  for  fire  to  start  from  an  elec- 
trical source.  III.  1200  w.  Eng  Rec— 
Oct.  25,  1902.     No.  51241. 

Train  Lighting. 

See  Railway  Engineering,  Motive  Power 
and  Equipment. 

MEASUREMENT. 
Calibration. 

A  Selection  for  Measurement  and  Cal- 
ibration of  Alternating  Apparatus  (Ein 
Wechselspannungswahler  fiir  Mess  and 
Aichzwecke).  C.  Heinke.  Describiiig 
a  form  of  variable  transformer,  adapted 
for  purposes  of  alternating  current  meas- 
urement. 1800  w.  Elektrotech  Zeitschr— 
Oct.  2,  1902.    No.  5 1 361  B. 

Chronograph. 

Apparatus  for  Determining  the  Sensi- 
tiveness of  the  Chronograph  (Ueberdnen 
Apparat  zur  Empfindlich  Keitsvestim- 
mung  des  Chronographen ) .  R.  F.  P02- 
dena.  The  time  intervals  are  magnified 
mechanically,  and  the  indications  of  the 
chronograph  under  test  are  recorded  elec- 
trically upon  the  same  plate  for  compar- 
ison. 2000  w.  Elektrotech  Zeitschr— 
Oct.  9,  1902.    No.  51363  B. 

Instruments. 

Some  Novelties  in  Electrical  Apparatus. 
M.  B.  Field.  Read  at  Belfast  meeting  of 
the  Brit.  Assn.  States  the  objects  these 
instruments  are  intended  to  serve.  Deals 
with  a  compensated  voltmeter,  hot-wire 
wattmeter,  fault  indicator,  and  synchron- 
izing gear.  1200  w.  Elect'n,  Lond— Oct 
3,  1902.    No.  S1077  A. 

Insulation. 

The  Measurement  of  Insulation  in  Op- 
erating Continuous-Current  Installations 
(Isolationsmessung  an  in  Betrieb  be£nd- 
lichen  Gleichstrom  anlagen).  Dr.  Th. 
Bruger.  Describing  the  method  of  em- 
plo3nng  a  separate  auxiliary  current  pass- 
ing through  a  resistance  to  the  earth,  and 
measuring  the  extent  to  which  the  latter 


current  is  neutralized  by  the  leakage  from 
ll'c  supply  copies  of  these  articles.    See  t»a&*  ¥)V 
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the  main  current.     1500  w.     Elektrotech 
Zcitschr— Oct.  9,  1902.    No.  51362  B. 

Mtasvriiig  Device. 

A  New  Form  of  Measuring  Apparatus 
and  its  Application  (Ein  Neues  Mess- 
gcrath  und  seine  Verwendung).  G. 
Dietzc.  Describing  a  combination  of  a 
spool  wound  with  insulated  wire  and  of 
a  telephone;  showing  how  this  simple 
appliance  may  be  used  to  detect  faults 
and  to  make  other  measurements  of  cur- 
rent with  much  convenience.  3500  w. 
Elektrotech  Zeitschr — Sept.  18,  1902.  No. 
51354  B 

Folypbase. 

The  Predetermination  of  the  Fall  of 
Pressure  in  Polyphase  Generators  (Vor- 
ausbestimung  des  Spannungsabfalles  von 
Drehstrom  generatorcn).  F.  Kcsselring. 
Describing  the  construction  of  polar  dia- 
grams from  which  the  problem  can  be 
solved  graphically.  1500  w.  Elektrotech 
Zeitschr — Oct.  2,  1902.     No.  51360  B. 

Potentiometer. 

i^iquid  Potentiometer :  Determining 
Electrolytic  Resistances  with  Direct  Cur- 
rent Instruments.  Carl  Hering.  De- 
scribes a  liquid  potentiometer  and  the 
methods  of  using  it.  2500  w.  Trans  Am 
Inst  of  Elec  Engrs — June  and  July,  1902. 
No.  51 133  D. 

Testing. 

Testing  and  Other  Things.  N.  C. 
Woodfin.  An  inquiry  into  the  meaning 
and  object  of  testing  electrical  apparatus, 
and  things  related  to  this  work.  1200  w. 
Elec  Rev,  Lond — Oct.  17,  1902.  Serial. 
1st  part.     No.  51404  A. 

POWER    APPLICATIONS. 

Alternating  Motors. 

Alternating  Current  Motors.  \  brief 
description  of  the  characteristics  of  these 
motors.  1 100  w.  Elec  Rev,  N.  Y. — Oct. 
18.  1902.     No.  51 182. 

Iron  Works. 

Electrical  Equipment  of  .\ntwerp  Iron 
and  Steel  Works.  A  brief  illustrated  ac- 
count of  an  interesting  plant  in  Belgium. 
The  extent  of  the  electric  drive  and  the 
\'ariety  of  runs  to  which  it  is  put  is  a 
study  in  the  shop  equipment  of  a  modern 
manufactory.  1600  w.  Elec  Wld  &  Engr 
— Oct.  18.  igo2.    No.  5119Q. 

The  Antwerp  Steel  and  Iron  Works 
(Forges  et  Acieries  d'Anvers).  A  de- 
scription of  the  new  steel  works  under 
construction  at  Holx)ken,  near  Antwerp. 
All  the  machinery,  including  the  heavy 
rolls,  is  to  be  driven  by  electric  power. 
2500  w.  Revue  Technique — Sept.  10, 
190a.    No.  51307  D. 

The  Application  of  Electric  Power  in  the 
Iron    and    Steel    Industries.      D.    Selby- 

fVe  sti/>p/y  copies  of  these 


Bigge.  Gives  facts  and  figures  of  a  practi- 
cal nature  collected  from  many  sources. 
3500  w.  Elect'n,  Lond— Oct.  3,  1902. 
Serial,     ist  part.    No.  51079  A. 

The  Use  of  Electricity  in  Iron  and  Steel 
Works.  E.  Kylberg.  Read  at  the  Diis- 
seldorf  meeting  of  the  iron  &  Steel  Inst 
Illustrates  and  describes  some  develop- 
ments based  on  American  practice  and 
adapted  to  European  requirements.  2500 
w.  Mech  Eng— Sept!  20  and  2^,  1902. 
2  parts.  No.  50949  each  A. 
Machine  Driving. 

Comparative  Tests  of  Independent  and 
Group  Driving  (Einige  Priifungs  rcsul- 
tate  dej  Elektrischen  Gruppen  und  Einzel- 
Antriebes).  H.  V.  Reichel.  Data  and 
results  of  tests  made  at  the  Pruschkowo 
shops  of  the  Vienna-Warsaw  railway, 
showing  the  most  favorable  conditions  of 
either  system.  3000  w.  Glasers  Annalen 
—Oct.  15,  1902.  No.  51340  D. 
Mining  Plant. 

The  Electric  Plant  of  the  Boleo  Mines 
(Installations  Electriqucs  des  Mines  dtt 
Boleo).  E.  Hoffman.  A  general  description 
of  the  power  house  and  distribution  of  the 
electric  system  at  Santa  Rosalia,  Mex- 
ico. 2000  w.  Genie  Civil — Sept.  27,  1902. 
No.  51303  D. 

Motor  Control. 

The  Control  of  Electrical  Motors  in 
Factories.  N.  C.  Woodfin.  Discusses 
switches  and  methods  of  control  arguing 
that  bad  systems  have  hindered  the  adop- 
tion of  electric  motors.  1800  w.  Elec 
Rev,  Lond — Sept.  19,  1902.     No.  50853  A. 

Pumping. 

Electric  Pumping  Station  for  Sewage 
Disposal.  Illustrated  description  of  a  fine 
plant  at  Pittsfield,  Mass.,  which  is  prob- 
ably the  first  electrically-driven  pumping 
station  for  sewage  disposal  in  the  United 
States.  900  w.  Elec  Wld  &  Engr — Oct. 
18.  1 002.     No.  511Q5. 

Single-Phase  Pumpin^^  Plant,  Hammer- 
smith. Illustrates  and  describes  a  plant 
installed  to  nump  Thames  water  for  con- 
densing purposes  to  an  elevated  cast-iron 
tank  some  700  yards  distant.  2000  w. 
Elec  Rev,  Lond — Sept.  26.  1902.  No. 
50058  A. 
Steering. 

Electrical  Steering  Apparatus  for  Ships. 
George  McQuilkin.  .An  illustrated  ex- 
planation of  the  operation  of  this  appar- 
atus. 2500  w.  Marine  Engng — Oct.,  1902. 
No.  51012  C. 
Telpherage. 

Piscicelli   Taeggi*s  Electric  Post.    Wil- 
liam P.  Digby.     Brief  illustrated  descrip- 
tion of  a  system  now  under  the  considera- 
tion  of  an   expert  commillce  \w  "^orcv^, 
Ita/y,    for    the    transmission    ol   \^\Xw%^ 

articles.    Set  page  49s. 
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new -ilia peril  and  parcels  along  an  electric 
atrial  railway  at  speeds  as  high  as  400 
kilomclrcs  per  hour.  1800  w.  Engng — 
Sept.  26,  igo2.    No.  5097a  A. 

TRANSMISSION, 
igh  Potential. 

IClcctric  Power  Installation  Near  Butte, 
Montana.  An  illustrated  article  describing 
a  plant  using  a  50000  voltage,  owned  by 
the  Missouri  Kiver  Power  Company.  3200 
w.  Sci  Am  Sup— Oct.  18,  1902.  No. 
5»^3- 
ong  Distance. 

I«ong  Transmission  from  a  Steam  Sta- 
tion for  Electric  Traction.  Illustrates 
and  describes  a  sy.stcm,  the  main  purpose 
of  which  is  to  operate  electric  car  lines  for 
a  distance  of  50  miles,  hut  also  furnishes 
current  for  Portsmouth,  N.  H.,  and  other 


points.     62CO   w.     Elec    Wld    &   Engr— 
Oct.  II,  1902.     No.  51 121. 

Rise  of  Electrical  Transmission.  Alton 
D.  Adams.  A  description  of  some  of  tik 
largest  long-distance  transmissions  of 
electrical  energy  in  the  world.  5000  w. 
111.   Mines  &  Min — Oct.,  1902.  No.  51044 C 

The  Swan  Falls  Trade  Dollar  Transmis- 
sion. An  illustrated  detailed  description  of 
the  transmission  plant  built  to  furnish 
power  for  the  Trade  Dollar  Mines.  The 
pole  line  is  32  miles  in  length.  1500  w. 
Jour  of  Elec— Oct.,  1902.  No.  51191  C 
Switzerland. 

Electric  Power  Transmission  and  Sup- 
ply in  Switzerland.  Illustrates  and  de- 
scribes features  of  Swiss  practice  observed 
during  a  series  of  recent  visits.  2800  w. 
Engr,  Lond — Sept.  26,  1902.  Serial,  ist 
part.    No.  50966  A. 
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cetylene. 

How  to  Fit  Up  a  Complete  Acetylene 
Plant.  V.  Dye.  Gives  information  helpful 
in  choosing  a  generator,  and  describes  the 
arranging  and  fitting  of  the  plant.  2400  w. 
Plumb  &  Doc— Oct.  i,  i()02.  No.  51068  A. 
.mmonia. 

Manufacture  of  Sulphate  of  Ammonia. 
R.  T.  Stoildard.  Road  boforo  the  Man- 
chostor  and  District  Junior  Gas  Assn. 
IVsoribos.  in  a  general  way.  tho  appar- 
atu<  required  an<l  method  of  working. 
^Sixi  w.  Jour  Cias  Lgt— Got.  7,  1902. 
No.  5ii(\4  A. 
.nalysis. 

Tho  Analytical  Valuation  of  Gas  Coals. 
if.  P.  l.ishman.  Road  lu^'oro  tho  Inst,  of 
Min.  l\ngrs.  Also  a  critical  editorial. 
Do>ciibos  tho  apparatus  in  use  at  1-amb- 
t.^n.  tho  dii^ioultios  mot  and  means  used 
to  romovo  thoni.  111.  fOixi  w.  Gas  Wld — 
Oc:  4,  iOi'«^.  No.  5ior3  A. 
turners. 

l.ijihiins  i.i.i<.  and  How  Best  to  Burn 
It  Walter  l»raiton.  Discusses  ihe  use 
ot  l>uTr.ors  that  will  secure  ocono:r.y  and 
ornoioncy.  isix^  w.  Plumb  &  Dec — Oct. 
1.  lo^v  No.  510(7  .\. 
^rbide. 

Sec  r.'.oo:r:ca:  F.r.gir.oor.ng.  F/ectro- 
oVo:".:s:ry. 

ha  tiling  Apparatus. 

The  Rapid  Oursir.jj  .md  Dra\v:r;c  Ap- 
Pa:a:v.s.  J  W.  Russc'.i  W,.*!  Rcid  be- 
tV: V  :  lie  K a  < t  c  r r.  C>^ '  <  G .\ s  Nt gr s  .\  - s  n . 
.Vn  ovpiana::-  :■:  v^t  :^:s  .\ppar.i:::s  for 
chArji;v.jj  rc:or:'-  t\\'."\\Ovi  >y  gerscri'  dis- 
c;:s:*^r.      sjiV  w      Iv^ur  Gas  LgT — Sep:    ix. 


Combination. 

Gas  and  Electricity  Departments  in 
Combination.  S.  Meunier.  Read  before 
the  Midland  Assn.  of  Gas  Mgrs.  Consid- 
ers the  advantages  of  such  a  combination. 
Also  discussion.  7000  w.  Jour  Gas  Lgt— 
Oct  14,  IQ02.     No.  51249  A. 

Earnings. 

The  Earnings  of  a  Ton  of  Gas  CoaL 
C.  E.  Jones.  The  inquiry  is  limited  to 
coal  subjected  to  destructive  distillation 
in  the  usual  manner  in  the  works  of  gas 
companies  in  the  United  Kingdom.  1800 
w.  Jour  Gas  Lgt — Oct.  14,  1902.  No. 
51247  A. 
Explosions. 

Movements  of  the  Flame  in  the  Explo- 
sion of  Gases.  Harold  B.  Dixon.  Ab- 
stract of  a  paper  read  before  the  Royal 
Society.  An  account  of  experimental 
study  in  the  field.  6000  w.  Am  Gas  Lgt 
Jour — Oct.  13.  1902.     No.  51 1 19. 

Ferrocyanide. 

Ferrocyanide  Manufacture  at  ibe 
Hague  Gas- Works.  Extract  from  a  paper 
by  Heer  J.  Rutten.  in  Het  Gas.  giWng  an 
account  of  a  process  in  practical  operation 
for  the  prcHiuction  of  potassium  ferrxv- 
an*de  frc^m  the  cyanogen  in  coal  gas.  111. 
3Nx»  u  Jivjr  Gas  Lgt — Sept.  jo.  igoa. 
No.  5:031  .V 

Gas  Heatinf . 

On  the  Use  of  Gas  for  Warming  In- 
closed Space.  Dr.  \V.  H.  BirduDoreL 
Disc:!S--cs  how  best  to  heat  wiih  eiupviinf 
arid  >*jcce><  by  means  of  ^nzninatxng 
pas.    5iw  w.    .\Tn  Gas  Lgt  Joar-^Oct  27. 
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Temperature  and  the  Output  of  Gas- 
Fires:  Is  It  Colder  Before  or  After 
Christmas.  An  article  prepared  from 
notes  drafted  by  E.  W.  T.  Richmond  Just 
previous  to  the  recent  fatal  accident.  Con- 
siders the  effect  of  temperature  on  gas  con- 
stunption,  giving  facts  in  proof  that  it  is 
colder  during  the  late  winter  months. 
5000  w.  Jour  Gas  Lgt — Sept.  30,  1902.  No. 
51030  A. 

The  Heating  Effect  of  Gas.  W.  R. 
Crane.  Description  of  an  improved  meth- 
od and  apparatus  for  determining  heat- 
ing values.  III.  4000  w.  Mines  &  Min — 
Oct.,  1902.  No.  5104s  C. 
G«ahoIder. 

Cable-Guided  Gasholder  at  the  Rodez 
Gas-Works.  M.  Godinet.  Read  before 
the  Societe  Technique  du  Gas  en  France. 
An  illustrated  article  describing  this  sys- 
tem and  giving  results  of  tests  made.  2300 
w.  Jour  Gas  Lgt— Sept.  23,  1902.  No. 
50885  A. 
Gas  Power. 

See     Mechanical     Engineering,     Special 
Motors. 
Haadling. 

Apparatus  for  Handling  Coal  and  Iron 
(Technische  Hiilfsmittel  zu  Befordern 
und  Lap^erung  von  Kohlen  und  Eisen- 
erzen).  M.  Buhle.  Describing  especially 
the  appliances  in  use  at  the  Charlotten- 
burg  gas  works.  1500  w.  Zeitschr  d  Ver 
Deutscher  Ing — Sept.  27,  1902.  No.  51- 
31SD. 

ninmination. 

Recent  Improvements  in  the  Art  of 
Lighting  and  Heating  (Ncuerungen  auf 
dem  Gebiete  des  Beleuchtungs-  und  Be- 
heizungswesens).  Franz  Walter.  Discuss- 
ing especially  improved  methods  of  light- 
ing by  gas,  with  a  brief  reference  to  heat- 
ing. Two  articles,  7500  w.  Zeitschr  d 
Oesterr  Ing  u  Arch  Ver — Sept.  19,  26, 
1902.    No.  S1323  each  B. 

See  Electrical  Engineering,  Lighting. 
ImproTements. 

Recent  Improvements  at  the  Chester 
Gas  Works.  John  C.  Belton.  Read  before 
the  Midland  Assn.  of  Gas  Mgrs.  An  ac- 
count of  the  work  of  modernizing  the  re- 
tort house,  and  some  of  the  difficulties  en- 
countered. 111.  5200  w.  Jour  Gas  Lgt — 
Oct.  14.  1902.  No.  51248  A. 
iBcandescence. 

The  Incandescent  Burner  in  the  Church. 
J.  H.  Troughton.  Gives  the  writer's  ex- 
perience gained  in  successfully  lighting 
some  of  the  churches  of  Newmarket  with 
incandescent  burners,  iioo  w.  Jour  Gas 
L^ — Sept,  23.  1902.    No.  50882  A. 

Theory  of  the  Incandescent  Mantle.  A. 
H.  White  and  A.  F.  Traver.  Gives  data 
on  the  temperature  of  the  flame  and  the 


mantle,  the  relation  existinp^  between  the 
temperature  and  illumination,  and  dis- 
cusses whether  the  illumination  is  a  pure 
temperature  effect.  5800  w.  Pro  Age — 
Oct.  15,  1902.    No.  51 141. 

Mains. 

Methods  Employed  in  the  Construction 
and  Maintenance  of  the  Massachusetts 
Pipe  Line  Gas  Co/s  Mains  in  Boston  and 
Vicinity.  W.  W.  Cummings.  Describes 
methods  adopted  to  keep  the  cost  within 
required  limits.  111.  2300  w.  Eng  News 
—Oct.  2,  1902.    No.  50922. 

New  Zealand. 

Incandescent  Gas  Lighting  in  Welling- 
ton, New  Zealand.  R.  G.  Howell.  An  ex- 
planation of  the  system  adopted  to  meet 
keen  competition  with  the  electric  light 
111.  2700  w.  Jour  Gas  Lgt— Sept.  23,  1902. 
No.  50881  A. 

Pipe  Corrosion. 

See  Street  and  Electric  Railways,  Stray 
Currents. 

Purifiers. 

The  "Millboume"  and  "Prins  van  Dies- 
burgh"  Systems  of  Purifiers.  An  illus- 
trated description  of  the  system  devised 
by  Herr  J.  J.  Prins  van  Diesburgh,  with 
remarks  of  Herr  C.  T.  Salomons  on  its 
similarity  with  the  Millbourne  system. 
1300  w.  Jour  Gas  Lgt — Sept.  23,  1902. 
No.  S0886  A. 

Rates. 

Gas  Rates  and  Franchise  Tax.  George 
McLean.  Read  at  meeting  of  the  Am.  Gas 
Lgt.  Assn.  An  explanation  of  the  laws  of 
Iowa  as  bearing  on  these  questions.  2000 
w.  Am  Gas  Lgt  Jour— Oct.  20,  1902.  No. 
51 185. 
Retorts. 

Inclined  Retorts  at  the  Vaise  (Lyons) 
Gas- Works.  M.  Godinet.  Read  before  the 
Societe  Technique  du  Gas  en  France.  An 
illustrated  description  of  the  inclined  re- 
tort-house recently  installed  and  its  work- 
ing. 6300  w.  Jour  Gas  Lgt — Sept.  23, 
1902.    No.  50884  A. 

Slot -Meters. 

Some  of  the  Questions  Involved  in  the 
Slot-Meter  System  Considered.  George 
Helps.  Read  before  the  Midland  Assn.  of 
Gas  Mgrs.  Considers  the  service  at  the 
present  time  and  submits  certain  proposi- 
tions which  are  discussed.  8500  w.  Jour 
Gas  Lgt — Oct.  14,  1902.    No.  51250  A. 

Water  Gas. 

The  Outlook  for  Carburetted  Water 
Gas.  The  present  article  considers  some 
of  the  recent  working  results,  the  depart- 
mental committee's  recommtivd^\.\owv 
costs,  etc.  3000  w.  Gaa  VAd— OcX-  \\* 
igo2.  Serial,   ist  part.  "No.  S'^'^S^  ^" 
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benefit  Associations. 

See  Street  and  Electric  Railways. 
;oa1  Trade. 

The  Production,  Consumption,  Imports 
and  Exports  of  the  World's  Coal  Trade. 
Information  from  the  annual  statement 
prepared  by  the  British  Board  of  Trade. 
2700  w.  Ir  &  Coal  Trds  Rev — Oct.  10, 
1902.  No.  51165  A. 
^oke  Production. 

See   Mining  and   Metallurgy,   Coal   and 
Coke, 
education. 

The  Manchester  Municipal  School  of 
Technology.  An  elaborately  illustrated 
article  giving  a  detailed  description  of  this 
new  building  and  its  fine  equipment.  16000 
w.    Engng — Oct.  10.  1902.    No.  51168  A. 

The  Present  Industrial  Importance  of 
Technical  Education.  Sir  Philip  Magnus. 
A  review  of  the  relation  of  technical  edu- 
cation to  commercial  supremacy,  with  ref- 
erence to  the  foresight  of  Germany  as 
compared  with  Great  Britain.  4000  w. 
Engmeering  Magazine — November,  1902. 
No.  51391  B. 
[jermany. 

See   Mining  and   Metallurgy,   Iron   and 
Steel, 
^bor. 

Labor  Organizations  in  the  United 
States.  Carroll  D.  Wright.  Reviews  the 
development  of  trade-unionism  in  the 
United  States,  and  its  present  standing. 
4200  w.  Contemporary  Rev — Oct.,  1902. 
No.  S1152  D. 


Shipping  Combine. 

The  Atlantic  Shipping  Trade.  Editorial 
discussion  of  the  recently  formed  associa- 
tion to  be  known  as  the  International  Mer* 
cantile  Marine  Company,  considering 
mainly  its  naval  aspect.  3000  w.  Engn^ 
Oct.  10,  1902.    No.  51169  A. 

Strike. 

Mistakes  of  the  Anthracite  Operators. 
Criticises  their  failure  to  conciliate  public 
opinion,  and  their  lack  of  tact.  900  w.  Eng 
&  Min  Jour — Oct.  25,  1902.    No.  51236. 

Report  to  the  President  on  the  Anthn- 
cite  Coal  Strike.  Carroll  D.  Wright.  Con- 
siders the  origin,  demands,  claims  and 
complaints,  wages  and  cost  of  production, 
etc.,  with  suggestions.  36500  w.  Bui  Dcpt 
of  Labor — Nov.,  1902.   No.  51028  D. 

Settlement  of  the  Anthracite  Miners' 
Strike.  Details  of  the  settlement  are  given. 
2000  w.  Eng  &  Min  Jour — Oct.  18,  1902. 
No.  51206. 

The  American  Strike :  Its  Causes  and 
Its  Influences.  Discusses  the  mineral 
wages  in  the  United  States,  the  quality  of 
the  coal,  the  influence  on  British  pnca» 
and  the  tariff.  3800  w.  Ir  &  Coal  Trdi 
Rev— Oct.  10,  1902.   No.  51 166  A. 

Wages. 

The  False  Economy  of  a  Low  W^ 
Rate.  Percy  Longmuir.  Showing  the  in- 
efficiency of  cheap  labor,  and  the  wast^ 
fulness  of  ill-nourished  workers,  as  com- 
pared with  the  productiveness  of  higher 
paid  workmen.  3500  w.  Engineering 
Magazine — November,  1902.    No.  51396  B. 


MARINE  AND  NAVAL  ENGINEERE^G 


;rui8ers. 

Launch  of  the  Des  Moines.  Illustration 
with  particulars  relating  to  the  construc- 
tion and  equipment  of  this  cruiser.  2000 
w.    Naut  Gaz—Sept.  25,  1902.    No.  50841. 

The  French  Armored  Cruiser  Kleber. 
Illustrated  description  of  one  of  three  7706 
tons  cruisers  of  a  novel  type.  1000  w. 
Engr,  Lond.— Oct.  3,  1902.    No.  51090  A. 

The  Latest  British  Armored  Cruiser 
"Good  Hope."  Illustration  and  interesting 
comparisons  of  this  first  of  a  class  of  fast 
and  powerful  cruisers,  with  earlier  vessels. 
1000  w.  Sci  Am— Oct.  18,  1902.  No.  51200. 

>e8troyer8. 

U.  S.  Torpedo-Boat  Destroyers  Trux- 
ton,  Whipple  and  Worden.  An  illustrated 
description  of  one  of  these  three  identical 


Wg  supply  copies  of  these  articles.    See  t«t«  «i. 
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boats,  the  armament,  and  report  of  trials. 
1400  w.  Marine  Engng — Oct.  1902.  Na 
51006  C. 

Electric  Steering. 

See  Electrical  Engineering,  Power  Ap- 
plications. 

Firing. 

Firing  on  Ocean  Steamships.  Lawrence 
Irwell.  Remarks  on  the  service,  class  of 
men,  their  accommodations  at  sea,  and 
customs,  especially  on  English  ships.  3000 
w.  Marine  Rev — Sept.  25,  1902.  No.  50- 
833. 

Fog  Signals. 

Experiments  at  St  Catherine's  vnth  Fog 
Signals,  H.  C.  Fyfe.  An  illustrated  arti- 
cle giving  an  account  of  a  series  of  tests 
mainly    devoted    to   comparisons   of  efB- 
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»etween  the  siren  principle  and  the 
nciple  of  producing  sound.  900  w. 
—Oct  II,  1902.   ISfo.  51054. 

•lew  American-Built  Mexican  Gun- 
Illustrated    description.     900    w. 
az— Sept.  25,  1902.    No.  50842. 

Life- Saving  Boat  in  Norway, 
ascription  of  a  new  lifeboat  which 
t  been  tried  with  satisfactory  re- 
50  w.  U  S  Cons  Repts,  No.  147^— 

1902.   No.  51150  D. 
Dickenson    Improved    Life    Boat. 
:ed  description  of  a  novel  boat  con- 

of  metallic  sheets,  self-bailing  and 
iting.  700  w.  Am  Shipbuilder — 
1902.    No.  51049. 

Launch  of  the  White  Star  Liner 
"    Harold  J.  Shepstone.    Illustra- 
Ith  brief  description  of  this  vessel 
est  ship  ever  built.  900  w.   Sci  Am 
ct.  II,  1902.    No.  51055. 
^Jew  Atlantic  Liners.    Concerning 
f   fast  vessels  to  be  built  by  the 
Company,  discussing  the  vessels 
in  ser>'ice  which  have  at  different 
wcred  the  record  across  the  Atlan- 
0  w.    Engr,  Lond. — Oct.  17,  1902. 
21  A. 
Combine, 
ndustrial  Economics. 

ity  of  an  Oil-Tank  Steamer.  P.  F. 
Investigations  of  the  effect  of 
in  a  ship  when  the  containing 
•  compartments  are  not  completely 
500  w.   Marine  Engng — Oct.,  1902. 

yrc. 


steamboat. 

New  Steamboat  Maryland.  Illustration 
and  description  of  a  fine  passenger  vessel 
just  completed  for  service  on  Chesapeake 
Bay.  1600  w.  Naut  Gaz— Oct.  2,  1902. 
No.  50996. 

Tail-Shafts. 

Suggestions  as  to  the  Prevention  of 
Corrosion  of  Tail-End  Shafts.  John 
Boddy.  Read  before  the  Inst,  of  Marine 
Engrs.  Describes  appliances  used  for  the 
prevention  of  corrosion,  and  a  system  of 
lubricating  such  shafts,  giving  results  at- 
tained. Also  discussion.  2500  w.  Marine 
Engng — Oct.,  1902.  Serial,  ist  part.  No. 
51009  C. 

Tender. 

United  States  Lighthouse  Tender  Mag- 
nolia. Illustrated  description  of  a  new  ves- 
sel to  be  used  in  the  Gulf  of  Mexico  and 
lower  Mississippi.  A  departure  in  design 
has  been  made  to  meet  the  conditions  of 
that  climate,  iioo  w.  Marine  Rev — Oct 
23,  1902.   No.  51257. 

Testing  Tank. 

The  North  German  Lloyd  Testing  Tank 
at  Bremcrhaven  (Die  Schiffbau-Tech- 
nische  Versuchsstation  des  Norddeutschen 
Lloyd  in  Brcmerhaven).  A.  Schromm. 
With  views  of  the  tank  and  model  rooms 
and  diagrams  of  the  recording  apparatus. 
2000  w.  Oestcrr  Wochenschr  f  d  Oeffent 
Baudienst—Oct.  4.  1902.   No.  51369  B. 

U.  S.  Navy. 

Report  on  Naval  Construction.  Abstract 
of  the  report  of  Admiral  F.  T.  Bowles 
concerning  work  on  new  vessels,  repairs, 
improvement  in  plants,  etc.  2000  w.  Ir 
Age — Oct.  16,  1902.    No.  51142. 
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AUTOMOBILES, 
iiibition. 

verman  Automobile  Exposition  at 
1902  (Die  Deutsche  Automobil- 
ung  zu  Berlin,  1902).  With  illus- 
of  the  various  motor  cycles  and 
iles  shown  at  the  recent  exhibi- 
wo  articles.  3000  w.  Glasers  An- 
kpt,  15,  Oct.   I,  1902.    No.  51338 

Ically-Propelled  Motor  Cars.  II- 
and  describes  some  of  the  vehi- 
the  British  Electromobile  Com- 
id  discusses  some  of  the  advan- 
d  6\sskdvantages  of  electric  cars. 

M^r  supply  copies  of  thsss 


3000  w.     Elect'n,   Lond — Sept.   19,   i»X2. 
No.  50847  A. 

Fore-Carriage. 

A  Novel  Automobile  Fore-Carriage. 
From  La  Locomotion.  An  illustrated  de- 
scription of  a  novel  mechanism  which 
transforms  the  usual  horse-drawn  vehicles 
into  motor  machines,  and  is  also  used  on 
automobiles  giving  great  facility  in  steer- 
ing and  operation.  3800  w.  Sci  Am  Sup— > 
Oct.  II,  1902.    No.  51056. 

French  Designa. 

The  Automobile  in  1902  (L'Automobile 
en  1902).    G.  Lavergne.     The  first  of  a 
series  of  articles  discussing  in  detail  thfij 
latest  improved  {orms  oi  ¥rencVi  ^uXotcmC 
bfles.    The  first  instalmenl  IteaiV^  ol  ^^ 

articUs.    Sf€  pag9  4P3- 
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elements  of  the  internal  combustion  motor 
for  automobiles.  6000  w.  Rev  Cicn  dcs 
Sciences— Sept.  15,  1902.    No.  51380  D. 

renerators. 

A  Home  Made  Generator  and  Pilot 
Light.  W.  P.  Haines.  Illustrates  and  de- 
scribes a  successful  arrangement  of  aux- 
iliary gasoline  burner  for  steam  automo- 
biles, devised  by  the  writer  and  made  at 
small  cost.  2000  w.  Horseless  Age — Oct. 
8,  1902.   No.  51036. 

[ill-Climbing. 

The  Chateau-Thierry  Hill  Climb.  An 
illustrated  account  of  very  successful 
trials.  1000  w.  Autocar — Oct.  4,  1902. 
No.  51066  A. 

The  Gaillon  Hill-Qimbing  Trials.  An 
illustrated  account  with  report  of  results. 
1800  w.  Autocar— Oct.  18,  1902.  No.  51- 
413  A. 

The  Gaillon  Hill-Climbing  Trials.  An 
illustrated  account.  Also  of  the  Mont 
Ventoux  climb.  2800  w.  Autocar — Sept. 
27,  1902.    No.  50953  A. 

gnitioB. 

Alternating  Current  System  of  Ignition. 
Albert  L.  Clough.  Remarks  on  Mr. 
Bramwell's  proposal  for  this  system  of 
i^ition,  with  brief  discussion  of  other  de- 
vices. 1000  w.  Horseless  Age — Oct.  22, 
1902.    No.  51266. 

Charging  Ignition  Accumulator  Cells. 
Explains  methods  of  charging  from  a  pri- 
vate plant,  public  supply,  and  when  neither 
of  these  sources  is  available.  3000  w. 
Auto  Jour— Oct.  18,  1902.     No.  51411  A. 

Military  Vehicles. 

The  War  Office  Committee's  Report  on 
Militarv  Self- Propelled  Lurries.  Extracts 
from  tnis  report,  with  remarks,  3300  w. 
Auto  Jour — Sept.  20,  1902.    No.  50857  A. 

ffotor  Cars. 

Oil  Motor  Cars  for  1902.  C.  C.  Long- 
ridge.  Considers  points  in  the  principles 
of  construction  of  petrol  cars  as  at  present 
manufactured.  111.  21500  w.  Inst  of  Mech 
Engrs — Oct.  17,  1902.   No.  51427  D. 

The  Maudslay  20  H.  P.  Car.  Begins  an 
illustrated  detailed  description  of  a  car 
containing?  new  features.  900  w.  Autocar 
—Oct.  18,  1902.  Serial,  ist  part.  No. 
51412  A. 

'etrol  Cars. 

The  Ariel  Petrol  Cars.  The  first  of  a 
series  of  illustrated  articles  describing  in- 
teresting vehicles  made  in  Birmingham, 
England.  900  w.  Auto  Jour — Sept.  20, 
1902.    Serial.    1st  part.    ^fo.  50855  A. 

The  New  16  h.  p.  De  Dietrich  Car.  An 
illustrated  description  of  new  cars  built 
under  Turcat-Mery  patents.  1200  w. 
Autocar — Oct.  4,  1902.   No.  51064  A. 


Petrol  Motors. 

Cylinder  Lubrication  in  Petrol  Moton 
C.  C.  Longridge.  Discusses  the  maximi 
working  temperature  of  the  cylinder  waOi 
and  the  maximum  stability  of  the  oil  under 
heat.  1400  w.  Autocar — Oct.  4,  1902.  Na 
51065  A. 

Pleasure  Vehicles. 

The  Motor  Manufacturing^  Compuf'i 
Cars.  Illustrates  and  describes  three  re- 
cently built  types,  of  8,  10,  and  20  h.  pi 
respectively.  1800  w.  Auto  Jour — Oct  il, 
1902.    No.  51156  A. 

Racing  Car. 

Peerless    Racing    Car.     Illustrated  d^ 
tailed  description  of  the  1903  model.  2a 
w.  Auto  &  Motor  Rev — Oct.  11.  1902.  Na 
51050. 

The  Truffault  Racer.  From  La  Loco- 
motion. Brief  illustrated  description  of  i 
interesting  experimental  machine.  500  w. 
Sci  Am— Oct.  4,  1902.    No.  50940. 

Reliability  San. 

Boston  Reliability  Run.  Gives  itinerary 
and  road  description  of  the  New  Yoik- 
Boston  reliability  run  which  begins  oe 
Oct.  9,  igo2.  2800  w.  Auto  Topics— Oct 
4.  1902.   No.  50917. 

Conclusions  on  the  Reliability  Cbntat 
Albert  L.  Clough.  Remarks  on  the  Nev 
York-Boston  run.  unreliable  parts,  lobri- 
cation,  etc.  1500  w.  Horseless  Age- 
Oct.  22,  1902.    No.  51265. 

Impressions  Gained  from  the  Rna- 
Features  of  Construction.  Hugh  D.  Meier. 
Remarks  on  Springs,  axles,  wheels  tad 
tires,  chains  and  transmissions,  etc  2300 
w.  Horseless  Age — Oct.  22,  1902.  Na 
51268. 

New  York-Boston  Reliability  Run.  An 
illustrated  account  of  the  recent  test  nm. 
3700  w.  Auto  Topics — Oct.  18,  1902.  No. 
51151. 

The  A.  C.  A.  500  Mile  Reliability  R110 
from  New  York  to  Boston  and  Return. 
An  illustrated  general  report.  9000  w. 
Horseless  Age— Oct.  15,  1902.    No.  511801 

The  Reliability  Trial  from  a  Techmol 
Point  of  View.  The  present  article  gives 
illustrated  brief  descriptions  of  the  com- 
peting vehicles,  general  criticisms,  etc 
7300  w.  Auto  Jour— Sept.  20,  1902.  Se- 
rial.   1st  part.    No.  50856  A. 

The  650  Miles  Reliability  Trials.  An  ex- 
planation of  how  the  marks  were  lost  00 
the  road,  as  far  as  now  known;  speeds 
and  times  accomplished  on  the  test  hills: 
with  observations  on  the  trials,  bv  Henry 
Sturmey.  7000  w.  Autocar — 5ept.  9Q^ 
1902.    No.  50858  A. 

Repairs.  ^  ^ 

The  Item  of  Repairs.  Dr.  Daniel  Loaf- 
^V^T.    '^^rcvaLTV:&  ocw  ^mtt  in  design  that 
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nttd  attention.    1800  w.    Horseless  Age — 
Oct.  22,  1902.    No.  51267. 


Reliability  Trial  Rules.  Gives  tabulated 
results  showing  the  effect  of  a  system  of 
rules  based  upon  speed,  number  of  passen- 
gers, fuel  consumption  and  cost  of  vehicle. 
Also  editorial  and  report  of  the  revised 
official  marks  and  the  judges'  awards. 
4400  w.  Auto  Jour— Oct.  11,  1902.  No. 
51157  A. 

Touing  Car. 

The  Rochet  Touring  Car.  Illustrates 
and  describes  the  latest  type  of  touring 
car.  It  has  a  gas  motor,  and  the  power 
transmission  and  action  of  gears  is  ex- 
plained. 1500  w.  Autocar— Sept.  27,  1902. 
No.  50952  A. 

Tina. 

Tyre  Manipulation.  Illustrated  instruc- 
tions referring  to  tyres  having  thickened 
edges.  1700  w.  Autocar — Sept.  20,  1902. 
No.  50859  A. 

Traction. 

Traction  of  Road  Vehicles.  Information 
from  a  committee  report  presented  at  the 
Belfast  meeting  of  the  Brit.  Assn.  on  the 
resistance  of  road  vehicles  to  traction. 
Illustrates  the  apparatus  by  which  investi- 
gations were  carried  on.  3500  w.  Engng 
— Oct.  3,  1902.    No.  51092  A. 

▼oiturette. 

The  Swift  Voiturette.  Illustrates  and 
describes  the  distinctive  features  of  this 
vehicle.  Its  weight  is  Sj/^  cwt.  2500  w. 
Auto  Jour — Oct.  18,  1902.    No.  5 14 10  A. 

^HYDRAULICS. 

Electric  Pumping. 

See  Electrical  Engineering,  Power  Ap- 
plications. 
Flow. 

The  Flow  of  Water  in  Wood  Pipes. 
Discussion  of  paper  by  Theron  A.  Noble. 
4300  w.  Pro  Am  Soc  of  Civ  Engrs— Oct., 
1902.     No.  51255  E. 

Hydraulic  Power. 

The  "White  Coal"  Congress  (Le  Con- 
gres  de  la  "Houille  Blanche").  J.  A. 
Montpellier.  A  report  of  the  convention 
recently  held  in  France  for  the  discus- 
sion of  the  development  of  the  hydraulic 
power  of  the  French  Alps.  Serial.  Part  I. 
3000  w.  L'EIectricien — Oct.  11,  1902.  No. 
51384  B. 

Hydio-Electric. 

Electrical  Supply  from  Water  Power. 
Alton  D.  Adams.  Points  out  the  extent 
to  which  small  water  powers,  and  parts 
of  larger  ones,  have  been  applied  to  sys- 
tems of  electrical  supply  in  Massachusetts. 
1000  w.  Elec  Wld  &  Engr— Oct.  4,  190a. 
No.  51019. 

M'r  j»/A>  ca^^  of  tk§§§ 


Profirress  on  Power  Station  No.  2  of  the 
Niagara  Falls  Power  Company.  Photo- 
graphs showing  the  progress  of  this  work, 
which  will  soon  be  ready  for  operation, 
with  explanatory  notes.  800  w.  Eng  News 
—Oct.  2,  1902.    No.  50920. 

The  Big  Bend  Tunnel  for  Power  De- 
velopment. Franklin  RifHe.  Gives  the 
history  of  this  tunnel  which  was  a  disas- 
trous mining  failure,  and  an  account  of  its 
recent  utilization  for  power  development, 
in  which  it  promises  great  commercial  suc- 
cess. 1200  w.  Sci  Am — Oct.  11,  1902. 
No.  51053. 

The  Sault  Ste.  Marie  Water  Power. 
Frank  C.  Perkins.  Illustrations  showing 
the  power  canal  and  power  house  during 
construction,  with  interesting  information 
concerning  this  great  work.  1700  w.  Elec 
Wld  &  Engr— Sept.  27,  1902.     No.  50843. 

Plumbing. 

Plumbing  in  the  Flat  Iron  Building, 
New  York.  Illustrated  description  of  the 
work  in  a  building  of  triangular  plan,  ris- 
ing 285  feet  above  the  street  and  exposed 
on  its  three  sides.  2500  w.  Eng  Rec — 
Oct.  4.  1902.     No.  50948. 

The  Theory  and  Practice  of  Plumbing. 
Charles  L.  Hubbard.  The  first  of  a  series 
of  illustrated  articles  designed  to  be  help- 
ful to  both  the  apprentice  and  skilled  me- 
chanic. 1000  w.  Dom  Engng — Oct.  25, 
1902.     Serial,     ist  part.     No.  51259  C. 

Pomps. 

The  Pumping  of  Slimes  and  Sands.  L. 
J.  Charles.  Illustrations  of  various  sand 
pumping  devices,  with  figures  in  regard  to 
the  capacities,  power  used  and  limitatioas 
or  conditions,  under  which  each  gives  the 
best  satisfaction.  1200  w.  Min  Rept — 
Oct.  9,  1902.    Serial,    ist  part.    No.  51 104. 

The  Steam  Pumping  Plant  of  the  Char- 
lottenburg  Waten\'orks  (Die  Dampfpump- 
anlage  fiir  das  Forderwerk  der  Charlot- 
tenburger  Wasserwerk).  E.  Alberts.  H- 
lustrated  description  of  compound'  hori- 
zontal pumping  engines,  with  data  and  re- 
sults of  tests.  2000  w.  I  plate.  Zeitschr 
d  Ver  Deutscher  Ing — Sept.  20,  1902.  No. 
51313  D. 

MACHINE  WORKS  AND  FOUNDRIES. 

Beam  Bending. 

Beam  Bending  Machine.  E.  C.  Thulin. 
An   illustrated   description   of  a   machine 

^used   in    the   construction   of   small   cars, 

*but  applicable  to  other  uses.    700  w.    Am 
Mach — Oct.  23,  1902.    No.  51274. 

Erasing. 

Brazing  Cast  Iron  by  a  New  Process. 
Illustrated    description    of    this    cast-iro« 
brazing    process    patented    by    Fricdrich 
Pich.    1000  w.    Eng  News— Ocl.  \^,  \^F». 
No,  51219. 

^tHcUm,    5«#  #acf  4PJ. 
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lalipers. 

Kvohition  oi  the  Spring  Caliper.  E.  R. 
Markham.  Brief  review  of  the  improve- 
ments made  and  the  growth  of  the  busi- 
ness. 111.  iioo  w.  Am  Mach— Oct.  2, 
1902.     No.  50900. 

;«8tinK8. 

Casting  Car  Journal  Bearings.  C.  Vick- 
crs.  l)elailcd  description  of  manner  of 
casting  car  brasses.  1500  w.  Am  Mach — 
Oct.  2,  igo2.    No.  50901. 

Iranes. 

Anchors  for  Crane  Chains — Casting 
Tloisting  Drums.  (].  E.  Flanagan.  Illus- 
trates the  right  and  wrong  methods  and 
explains  the  advantages  of  methods  recom- 
mended. 14(X>  w.  Am  Mach — Oct.  23, 
U)02.     No.  51276. 

!upola8. 

Chemistry  and  Cupola  Practice.  Ed- 
ward Kirk.  On  the  importance  of  prop- 
erly understanding  melting,  and  the  trou- 
bles due  to  improper  melting.  900  w. 
Foundry— Oct.,  1902.     No.  50870. 

designing. 

Careless  Designing.  Peter  H.  Bullock. 
Remarks  on  mistiikes  in  designing.  800 
w.     Am  Mach— Oct.  2,  1902.     No.  50899. 

drawing  Room. 

The  Lodge  &  Shipley  Drawing  Room. 
Illustrated  description  of  a  well  arranged 
office  having  features  of  interest.  1500 
w.  Mach.  N  Y— Oct..  1902.  No.  50865. 
electric  Driving. 

Sec  Electrical  Engineering.  Power  Ap- 
plications. 
'oundry. 

The  Now  Weslinghouse  Foundry  at 
TratTord  City,  Pa.  Illustrated  description 
of  an  industrial  town  near  Pittsburg,  and 
of  the  buildings  erected  for  a  large  foun- 
dry. 1500  w.  Eng  Rec— Oct.  4,  1902.  No. 
50047. 
Irinding. 

Collection  and  Removal  of  Refuse  from 
Grinding  and  Polishing  Machines.  A.  \V. 
Bayard.  Discusses  the  reasons  why  such 
refuse  should  be  removed  and  the  most 
etTcctive  mode  of  accomplishing  the  desired 
end.  i5<x>  w.  Ir  Trd  Rev— (^ct.  0,  IQ02. 
No.  5u\c 

The  Xor:v^r.  Grinding  M.ichine.  Illus- 
trated dcscrir«::on  of  a  machine  made  in 
Worcester.  N!.'5s>  .  with  report  of  the  work 
done  by  i:.  ::<  .-po ration,  time  perfonn'- 
,^nce.  etc.  ,;5<.»  w.  Engng— Oct.  17.  iqo2. 
No  514-:?-  A. 
BdeziBf;. 

Fractional  Indexing.  C.  E.  De  Puy. 
Gives  Ar\  ir.rxx  table  and  an  explanation 
of  the  wH:cr'?  meihod.  1200  w.  Am 
>!ai:h— Oc:.  .\;.  1002.    No.  51275. 


Keya. 

Strength  and  Proportion  of  Keys. 
Frank  P.  Kleinhans.  Gives  method  of  cal- 
culating. 800  w.  Am  Mach — Oct.  9,  igoft 
No.  51041. 

Ladles. 

Slag  and  Metal  Ladles.  Illustrates  and 
describes  various  recent  types.  3000  w. 
Ir  &  Coal  Trds  Rev— Oct.  3,  1902.  Se- 
rial.    1st  part.     No.  51085  A. 

Lubrication. 

Something  About  Oil  Grooves.  Charles 
J.  Mason.  Describes  a  system  efficient  in 
all  particulars,  and  considers  the  sup|^ 
of  oil  to  the  journals  and  bearings  of  1 
horizontal  shaft.  111.  2200  w.  Engr,  U 
S  A — Oct.  I.  1902.  Serial,  ist  part  Na 
50912. 

Machine  Tools. 

Machine  Tool  Progress.  Charles  E 
Hadley.  The  first  of  a  series  of  illustrated 
articles  dealing  with  this  subject,  and 
briefly  reviewing  the  history  of  standard 
tools.  1500  w.  Elec  Rev,  N  Y— Oct.  25,. 
1902.    Serial,     ist  part.    No.  51273. 

Patterns. 

The  Difference  Between  Good  and  Bad 
Pattern  Work.  Gives  the  qualifications 
of  a  good  pattern  maker,  and  notes  some 
of  the  failures  of  a  poor  one.  111.  1500 
w.  Am  Mach— Oct.  2,  1902.  No.  508^ 
Pipes. 

Molding  Pipes  Without  Pattern.*. 
Francis  W.  Shaw.  Explains  in  detail  a 
method  which  enables  molding  operations 
to  be  commenced  immediately.  III.  900  w. 
-\m  Mach — Oct.  2,  1902.  No.  50897. 
Shops. 

Early  Machine  Shops  and  Mechanics. 
Historical  notes  on  the  development  of 
the  machine  shop  during  the  early  part  of 
the  nineteenth  century.  III.  4800  w. 
Mach,  N  Y— Oct..  1902.    No.  50866. 

Shop  Construction.  Oscar  E.  Perrigo. 
The  first  of  a  series  of  illustrated  anicTc* 
upon  the  desigii  and  construction  of  ma- 
chine shops,  with  hints  upon  the  arrange- 
ment of  tools,  and  the  management.  2200 
w.  Mach.  N  Y — Oct.,  1902.  Serial,  ist 
part.  No.  50864. 
Wastes. 

Workshop  Wastes— Metals.  W.  J. 
May.  Some  suggestions  for  utilizing  the 
metal  of  the  scrap  heap.  1200  w.  Prac 
Engr— Oct.  j?,  locu.     No.  51060  A. 

MATERIALS  OF  COHSTSUCTIOH. 

All03ra. 

See     Ellectrical     Engineering.     Electro- 
Physics. 
BaUUL  ^ 

Balata  and  Its  Employmctit.  Editorial 
on  ihU   material,  whidi'  is   so  generally 
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confused   with   gutta  percha  and   rubber 
that   statistics  are  not  reliable.     2000  w. 
Engng — Oct.  17,  1902.     No.  51425  A. 
Vasticity. 

The  Laws  of  Elastic  Extension  (Zur 
Gesetzmassigkeit  der  Elastichen  Dehnun- 
gen).  W.  Schiile.  A  review  of  recent  ex- 
perimental results,  with  curves  of  tests  and 
comparisons  between  computed  and  ex- 
perimental values.  2000  w.  Zeitschr  d  Ver 
Ueutscher  Ing— Oct.  4,  1902.  No.  51- 
317  D. 
Izpansion. 

The  Expansion  of  Iron,  Copper,  Alumi- 
num, Brass,  and  Bronze  at  High  Tempera- 
tures (Ueber  die  Ausdehnung  von  Eisen, 
Knpfer,  Aluminum,  Messing,  und  Bronze 
in  Hoher  Temperatur).  W.  Dittenbergcr. 
Results  of  recent  determinations  of  ex- 
pansion coefficients  made  at  the  Reichs- 
anstalt  at  Berlin.  2500  vv.  Zeitschr  d 
Ver  Deutscher  Ing — Oct.  11,  1902.  No. 
51320  D. 

Pig  Iron. 

Buying  Pig  Iron  and  Coke.  W.  G. 
Scott.  Discusses  the  proper  method  of 
buying,  and  gives  the  J.  J.  Case  Tkreshing 
Machine  Co.'s  specifications  for  foundry 
pig  iron  and  for  coke.  4200  w.  Foundry 
—Oct..  1902.    No.  50869. 

Resistance. 

The  Conditions  of  Elasticity  and  Re- 
sistance of  Various  Kinds  of  Iron  (Die 
Elastizitats-  und  Festigkeitseigenschaften 
der  Eisensorten).  C.  Bach.  A  study  of 
the  relation  of  elasticity  and  resistance 
of  materials  to  temperature,  with  tables 
and  diagrams  of  experimental  results. 
2000  w.  2  plates.  Zeitschr  d  Ver  Deut- 
scher Ing— Oct.  II,  1902.  No.  5 132 1  D. 
Stmctnre. 

The  Internal  Structure  of  Iron  and 
Steel  with  Special  Reference  to  Defective 
Material.  S.  A.  Houghton.  Shows  that 
chemical  analysis  is  not  all  that  is  needed 
in  determining  the  quality  of  metals,  and 
that  an  examination  of  the  structure  is  of 
great  importance.  Considers  the  causes 
of  failure,  etc.  111.  8300  w.  Metallo- 
graphist — Oct.,   1902.     No.   51 124  F. 

MEASUREMENT. 
Calorimetry. 

The  Calorific  Power  of  Coals  (Sur  le 
Pouvoir  Calorifique  de  la  Houille).  M. 
Goutal.  Giving  a  simplified  formula  for 
computing  the  calorific  power  of  a  given 
coal  from  its  chemical  composition.  700 
w.  Comptes  Rendus— Sept.  22,  1902.  No. 
51376  D. 
Indicator. 

Pressure  Indicator.  Illustrates  and  de- 
scribes the  interesting  features  of  an  in- 
strument invented  by  J.  E.  Petavel,  with 

ff'e  sMpp/y  copies  of  these 


records  showing  how  it  works.     1300  w. 
Engr,  Lond— Oct.  10,  1902.    No.  5 11 75  A. 
Tanks. 

The  Content  and  Surface  of  Tanks 
(Inhalte  und  Oberfiachcn  von  Gefassen). 
M.  Grellert.  Discussing  the  method  of 
computing  tanks  of  various  forms  so  that 
the  surface  may  be  a  minimum  and  the 
content  a  maximum.  2500  w.  Gesund- 
heits-Ingenieur — Sept.  15,  1902.  No.  51- 
371  B. 

POWER  AND  TRANSMISSION. 
Compressed  Air. 

A    King-Riedler    Air    Compressor    of 
1,000   Horse- Power.      Illustrated   detailed* 
description.      1200    w.      Am    Mach — Oct. 
16,  1902.     No.  51214. 

The  Daw  Air-Compressor.  Illustrates 
and  describes  these  machines  and  their 
operation.  The  object  of  the  invention  is 
the  economical  production  at  speeds 
hitherto  thought  unattainable,  securing 
greater  output  from  smaller  machines. 
2400  w.  Engng — Sept.  26,  1902.  No. 
50969  A. 
Conveyiiig  Machinery. 

Crushing,  Preparing,  and  Conveying 
Machinery  (Miillerei,  Hartzerkleinerung, 
und  Mechanische  Aufbereitung  nebst 
Transport  und  Umladevorrichtungen).  H. 
Rasch.  Reviewing  especially  the  devices 
shown  at  the  Diisseldorf  exposition.  Se- 
rial. Part  I.  2000  w.  Zeitschr  d  Ver 
Deutscher  Ing — Oct.  11,  1902.  No.  51- 
319  D. 

See   Gas   Works    Engineering. 
Elevators. 

A  High  Drop  Test  of  an  Elevator  Safety 
/\ir  Cushion.  An  account  of  an  interest- 
ing test  made  in  the  Philadelphia  City 
Hall  tower.  The  passenger  elevator, 
weighing  2,500  lbs.,  was  allowed  to  drop 
from  the  top  of  the  shaft,  a  free  fall  of 
290  feet  before  entering  the  air  cushion. 
2000  w.  Eng  News — Oct.  9,  1902.  No. 
51098. 
Shafting. 

the  Capacity  of  Shafting.  A.  G.  Hol- 
man.  Gives  a  graphic  representation  of 
the  usual  formula  for  horse-power  laid 
out  on  a  logarithmic  scale,  with  rules  for 
its  use.  600  w.  Power — Oct.,  1902.  No. 
50878  C. 
Telpherage. 

See  Electrical  Engineering,  Power  Ap- 
plications. 

SPECIAL   MOTORS. 
Alcohol. 

Alcohol  Power  Generating  Set  (Groupe 
Electrogene  a  TAlcool).  MM.  Sartiaux 
&  Cossman.  Describing  the  convenient 
arrangement  of  alcohol  motor  ^tvd  d^iv^- 
mo  used  for  charging  accunwA^tois  l^t 
articles.    See  page  49$. 
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operating  winches  at  the  small  stations  of 
the    Northern    Kail  way   of   France.     2000 
w.      Kev   Gen   des    Chem    cle    Fcr — Sept., 
ujn2.     No.  s^^yy  if. 
linary  Engines. 

The  Binary 'Steam  Engine  (Die  Ab- 
warmc-nampfmaAchine;.  H.  Behrend. 
A  disnission  of  the  thermodynamic  prin- 
riphs  involved  in  the  design  of  binary 
vapor  engines  with  curves  of  specific  vol- 
nnics  of  various  substances  available  for 
use  in  the  second  cylinder.  1500  w.  Zeit- 
srhr  d  Ver  Deutscher  Ing — Oct.  4,  1902. 
No.  5F31K  I). 

>iesel  Motor. 

The  Diesel  Oil  Engine.  Arnold  G. 
Mansard.  Illustrates  and  describes  the 
principal  characteristics  of  this  engine  and 
discus.ses  the  cost  of  working.  1500  w. 
Klec  Times— Oct.  16,  1902.  Serial,  ist 
part.    No.  51298  A. 

The  New  Diesel  Oil  Engine.  An  illus- 
1  rated  description  of  the  improved  engine 
which  is  capable  of  consuming  petroleum 
refuse,  so  that  it  may  be  operated  on  the 
crudest  of  oils.  2300  w.  Am  Elect'n — 
Oct..  190J.  No.  5io2(). 
ras  Engines. 

A  Preliminary  Note  on  Gas-Engine  Ex- 
plo.sions.  H.  K.  Wimperis.  Read  before 
the  British  Assn.  An  application  of  the 
variable  specific  heat  hypothesis  to  the 
classical  experiments  made  by  Mr.  Du- 
gald  Clerk.  An  important  contribution 
to  the  thermodynamics  of  heat  engines, 
and  of  interest  to  designers  of  gas  en- 
gines. 1100  w.  Engng — Oct.  10,  1902. 
No.  5117-2  A. 

Avoiding  Trouble  with  a  Gas  Engine. 
II.  n.  Kelley.  On  the  care  and  attention 
needed.  i(xx)  w.  Engr,  U  S  A — Oct.  i, 
i«xu.     No.  501)14. 

Drsign  of  Cias  Engines.  James  Dun- 
li>p.  The  first  of  a  series  of  articles  on 
the  i^peration  of  gas  engines,  and  the  de- 
,sign  of  the  various  parts.  1400  w.  Mech 
Kngr  (Vt.  4,  i(X">-?.  Serial.  1st  part. 
No.  5 10; I   .\. 

^ixi  11- P.  Double- Acting  Korting  Gas 
Engine  and  Blowing  Cylinder.  Illustrated 
description  of  an  enf^ine  exhibited  at 
Du>seldort.  350  w.  Plate,  Engng — Sept. 
j(\  ivx>j.    No.  50oro  .-V. 

lias  Engines  for  High-Pressure  Fire 
Serxice.  .1.  R.  Bibbins.  .X  short  descrip- 
tion ot  the  engines  10  be  installed  in  the 
cii>  of  Phil.ulelphia.  the  principal  reasons 
Iv^r  ilieir  .ivlopiivMi  and  their  inherent 
4|u,4l'.tuMt!ons  tor  the  required  duty.  III. 
35*x^  w.  Ins  Engng — Sept..  100 J.  No. 
50010  C 

Power  If. 1 5  and  Producer  Gas  Installa- 
tions Working  with  Pressure  and  with 
Kxhari:.  Sunurary  of  a  paper  by  Herr 
Jrh,v:v  K.^rfng.  published  in  The  Jcu^n^l 


fur  Gasbcleuchtung,    Reviews  the  woiktfl 
investigators  leading  to  the  use  of  produ 
g't.c.  and  describes  a  plant  dispensuig  «i& 
the  steam   boiler.     1800  w.     Gas  \\ild-  | 
Sept.  27,  1902.    No.  50955  A. 

The  Commercial  Development  of  ^ 
Gas  Engine.  Reviews  the  work  of  tk  | 
early  inventors  and  progress  to  the  pra* 
ent,  beginning  an  illustrated  description  o( 
the  Westinghouse  engine.  4000  w.  Med 
Engr— Oct.  11,  1902.  Serial.  1st  part.  No, 
51 158  A. 

The  Determination  of  Fuel  Consump- 
tion in  Gas  Engines  (Evaluation  de  li 
Consommation  dans  les  Moteurs  a  (^). 
J.  Deschamps.  A  discussion  of  the  valu- 
ing methods  of  recording  the  performaocx 
of  gas  engines,  with  suggestions  as  to  the 
unifying  of  methods  in  order  to  render 
results  comparable.  5000  w.  Mem  See 
Ing  Civ  de  France — Aug.,  1902.  Na 
51328  G. 

The  New  Niel  Motor  (Le  Nouvew 
Moteur  Niel).  A.  Moreau.  A  f uUy  d^ 
tailed  description  of  the  improved  gas 
engine  of  the  Niel  Company,  with  data 
and  results  of  tests  showing  more  tlao 
25  per  cent,  thermal  efficiency.  8000  w. 
2  plates.  Mem  Soc  Ing  Civ  de  France- 
Aug,  1902.    No.  51330  G. 

Gasoline  Engines. 

Loss  of  Power  in  Gasoline  Engines. 
Albert  Stritmatter.  Considers  causes  <rf 
decrease  in  power,  and  the  remediei 
2000  w.  Am  Mfr — Oct.  9,  1902.  Na 
51105. 
Gas  Power. 

Gas  Power  Station  for  an  EJoctric 
Hoisting  Machine  (Gas-Kraft  Primar- 
anlage  fiir  eine  elektrische  Forderraas- 
chine).  Illustrating  a  combined  generat- 
ing set  of  100  h.  p.  gas  engine  and  dynamo 
in  connection  with  a  Pintsch  g[as  producer 
for  driving  an  electric  mine  hoist.  1200  w. 
GliJckauf— Oct.  11,  1902.     No.  51350  B. 

The  Pintsch  Power  Gas  Plant.  Illus- 
trates and  describes  a  gas  plant  supplying 
two  80-h.  p.  Otto  cycle  engines  in  which 
no  gas-holder  is  employed.  1800  w.  Ir  & 
Coal  Trds  Rev — Oct.  17.  1902.  No.  51- 
426  A. 

Internal  Combustion. 

Progrress  in  Internal  Combustion  En- 
gines. W.  H.  Booth.  A  review  of  recent 
advances  in  economy,  reliability  and  range 
of  adaptation,  showing  the  advantages  of 
high  compression  and  the  progress  in  the 
utilization  of  waste  furnace  gases,  jpoo 
w.  Engineering  Magazine — November. 
1002.    No.  51395  B. 

STEAM  EHGIHEEKIHG. 

Binary  Engines. 

Sec    Mechanical .  Enginecmig.    Special 


Motors 
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:  Old  and  New.  Louis  F.  Pear- 
ad  before  the  Inst  of  Heat  & 
Srs.  (England).  Deals  with  hot 
oilers  only,  giWn^  illustrations 
ah  boilers  and  discussing  their 
Also  general  discussion.  5000  w. 
k   Dec— Oct    I,    1902.     No.   51- 

i  Joints  for  Steam  Boilers.  W. 
eman.  States  facts  showing  the 
!  way  is  to  determine  the  strength 
joint,  and  endeavors  to  give  plain 
doing  this.  1600  w.  Elec..  N  Y 
^  1902.    Serial,    ist  part.    No.  51- 

Boiler  Settings  and  Appurte- 
C.  F.  Swingle.  The  present  ar- 
isiders  walls  and  furnaces,  fit- 
d  safety  appliances,  domes  and 
ms,  feed  pipes,  etc.  111.  3500  w. 
Jigng^-Oct.  10,  1902.  Serial,  ist 
o.  5 1270. 

K>Hgnac  Boiler.  W.  H.  Booth. 
Belfast  meeting  of  the  Brit.  Assn. 
unt  of  tests  made  of  this  water- 
cr,  with  description  of  its  import- 
ures.  2900  w.  Mech  Engr, — 
1902.    No.  51072  A. 


[echanical  Engineering,   Measure- 


;e  Condensers.  C.  G.  Robbins. 
s  the  formulas  of  J.  M.  Whit- 
,  C.  P.  Poole,  and  illustrates  their 
on  by  an  example.  1800  w.  Ma- 
fng--Oct.,  1902.  No.  51008  C. 
Cooling  of  Condensing  Water, 
rsults  of  experience  and  observa- 
espect  to  the  cooling  of  injection 
•r  condensing  and  other  purposes, 
AT  points  that  should  be  consid- 
[500  w.  Prac  Engr— Sept.  26, 
lo.  S0954  A. 

•  Cooling  Appliances  for  Con- 
(Kuhlwasserakkumulator  ftir 
uitoren).  F.  J.  Weiss.  A  review 
various  methods  of  cooling  con- 
water  for  repeated  use.  Serial. 
3500  w.  Zeitschr  d  Ver  Deut- 
ig— Sept  27,  1902.     No.  51314  D. 

Tubes. 

nscr  Tube  Electrolysis  and  Cor- 
James  F.  Hobart.  An  explana- 
what  takes  place  and  suggestions 
lies.  111.  2500  w.  Power— Nov., 
lo.  51^99  C. 


sion    of    Boilers    by    Magnesium 

Editorial  review  of  a  paper  by 

in  the  Chemiker  Zeitung,  giving 


/f>  yMr//i>  r,£r/w  a/  ik^se  articUM.    See  page  49$, 


an  account  of  experimental  investigations. 
900  w.  Engng— Oct  10, 1902.  Na  51 171  A. 

Dnsaeldorf. 

Steam  Engines  at  the  Diisseldorf  Expo- 
sition (Les  Machines  a  Vapeur  i  I'Ex- 
position  de  Dusseldorf).  P.  Dujardin.  A 
genera]  review  of  the  engines  exhibited  at 
Dusseldorf,  with  tabular  view  of  the 
whole.  2500  w.  I  plate.  G6nie  Civil — 
Sept.  20,  1902.  No.  51302  D. 
Feed-Water. 

Comparative  Methods  of  Heating  Feed 
Water.  Presents  the  heat  balances  and 
cost  figures  for  six  of  the  systems  in  com- 
mon use,  arranged  for  comparison.  3500 
w.    Power—Nov.,  1902.    No.  51401  C. 

Feed  Waters  and  Their  Action  on  Boil- 
ers. Qifford  A.  Bowen.  Considers  the 
impurities  contained  in  water  and  their 
effect  on  boiler  plates;  the  methods  of 
purification,  tests,  etc.  4000  w.  Elec  Rev, 
Lond.— Oct  3  and  17,  1902.  Serial.  2 
parts.  No.  51402  each  A. 
Firing. 

See  Marine  Engineering. 
Flywheels. 

Safe  Speeds  for  Flywheels.  William  H. 
Boehm.  From  the  Monthly  Bulletin  of 
the  Fidelity  and  Casualty  Co.  Gives  solu- 
tion of  the  problem  of  finding  the  speed  at 
which  disruption  will  occur.  1200  w.  Eng 
News— Oct  2,  1902.  No.  50921. 
Fuel. 

The  Relative  Values  of  Fuel.    Gives  the 
results  of  Prof.   William   Kent's  experi- 
ments, as  given  in  *'Stcam  Boiler  Econ- 
omy."   Also  results  obtained  by  other  cx- 
Senmentcrs,     with     remarks.       1300     w. 
)om  Engng — Oct.  25,  1902.   No.  51260  C. 
Generating  Sets. 

See  Electrical  Engineering,  Generating 
Stations. 

Lubrication. 

Oil  Systems.  H.  D.  Drew.  Illustrates 
and  describes  a  gravity  system  installed 
in  a  large  power  plant.  1700  w.  Power — 
Nov.,  1902.    No.  51400  C. 

The  Use  of  Low  Grade  Oil  and  its  Ef- 
fect upon  the  .^ir  Discharged  from  a  Con- 
denser. R.  S.  Carter.  States  an  experi- 
ence in  tunnel  work  which  caused  the  air 
to  become  so  impure  as  to  affect  the  work- 
ers, which  was  traced  to  the  use  of  poor 
oil.  600  w.  Compressed  Air— Oct,  1902. 
No.  51231. 

Oil  Fuel. 

Oil  Burning.  Frank  H.  Bates.  Reviews 
the  Billow  system  of  oil  burning.  The 
present  paper  illustrates  and  describes  the 
methods  and  apparatus  used  for  the  prep- 
aration and  delivenr  of  oil  to  the  burners. 
900  w.    Jour  of  Elec— Oct.,  1902,    Serial,  j 

1st  part.    No.  51 192  C.       Digitized  by  VjOOQ  IC 
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.'Mtaiii  I'ipc  Sizes.  Charles  L.  Hubbard. 
Gives  methods  of  computing  pipe  sizes  to 
nu'ct  the  usual  requirements  in  low  and 
hiKh  pressure  work.  2500  w.  Engr,  U.  S. 
A.— Oct.  15,  1902.    No.  51228. 

'iflton  Valves. 

Some  Notes  on  Piston  Valves.  F.  A. 
llaugliton.  Calls  attention  to  peculiarities 
inherent  in  certain  types.  Diagrams  and 
indicator  cards  with  general  discussion. 
4J00  w.  Pro  Richmond  Ry  Club — Sept.  11, 
itx>-J.    No.  50918. 

^ower  Plants. 

The  Designing  of  Steam  Power  Plants. 
Walter  C.  Kerr.  Aims  to  point  out  some 
of  the  ways  and  means  by  which  the  engi- 
neer may  deal  Iirst  with  the  general  and 
then  with  the  specific  questions  involved, 
and  10  indicate  something  of  the  service 
that  may  be  expected  of  the  engineer  in 
making  determinations  underlying  large 
expenditures.  ,^()00  w.  St  Ry  Jour — Oct. 
4,  i<)0-*.    No.  50185  D. 

?rime  Movers. 

Prime  Movers  and  Their  Ailments.  Ed- 
horial  review  of  the  report  of  Mr.  Michael 
Longridge  of  failures  and  accidents  and 
their  cause*.  -Jooo  w.  Kngng — Oct.  17, 
itK>-'.  N«^.  51424  A. 
Notary  Engines. 

A  Novel  Rotary  Engine.  Illustrates  and 
describes  a  rotary  steam  engine  patented 
by  Oliver  C.  Jones,  goo  w.  Sci  Am — Oct. 
J5.   ux>J.    No.  51293. 

The  Hult  Rotary  Steam  Engine.  An  il- 
lustrated description  of  the  construction 
and  method  oi  working,  jooo  w.  Engng — 
Oct.  ir.  nw-:.    No.  514-3  A. 

Scale. 

Boiler  Scale  and  the  Transmission  of 
Heat.  Showing  that  scale  of  ordinary 
thickness  is  objectionable  because  it  raises 
the  temperature  of  the  boiler  plate,  rather 
than  Kcau^e  it  cuts  down  the  etliciency  of 
tl".o  boiler,  .uxv  w.  Locomotive — Sept.. 
ux>J.    No.  51 14,%. 

Smoke. 

Smoke  Abolition.  T.  T.  Parker.  Dis- 
ou>si'  points  in  n  recent  article  by  \V.  H. 
Roo:h.  and  suggests  inexpensive  changes 
xh.w  g:\e  good  result^*  in  small  plants.  111. 
t.NiX^  w.  Am  Mach— Oct.  10.  lOOJ.  No. 
51:^15. 

Smoke  .md  Its  AM:ement  in  Largo  Cii- 
its.  C  H.  Hurnmin.  Considers  the  na- 
trre  ot  soft  coal  -niv'^ke  and  the  devices 
wh.ch  c.i'.iso  con'.p'cto  combustion  and  so 
prcvcTi:  >ir.  ^ke.  111.  iSao  w.  Tech  Or — 
Sept.  iiW.    No.  511^7  E. 

The  Prc\en:ion  of  Smoke.  T.--hn  S.  Ra- 
y\r ::]-'.    .\>>:r:ict  of  a  paper  read  a:  Belfast 


meeting  of  the  Brit.  Assn.  Concerning  the  I 
Wilson  process,  which  consists  in  sqiiiit4 
ing  a  mixture  of  air  and  nitrate  of  sodil 
solution  on  the  fire.  Also  report  of  a  seriQ] 
of  tests.  1400  w.  Elect'n,  Lend— Sept  4 1 
1902.   No.  50963  A. 

The  Prevention  of  the  Smoke  Nuisance! 
and  Waste  of  Fuel  (Rauchplage  and  I 
Breunstoffverschwendung  und  deren  Wo- 1 
hiitung).  A  study  of  the  chemical  reac-l 
tions  involved  in  the  smokeless  combus- 
tion of  fuel,  discussing  the  practicatnlit)  { 
of  its  successful  accomplishment,  jooo  w. 
Gesundheits-Ingenieur — Sept.  30,  1902.  | 
No.  51372  B. 

The  Smokeless  Combustion  of  Bitiunin-  1 
ous  Fuels.  W.  H.  Booth.  Read  at  Belfast 
meeting  of  the  Brit.  Assn.  A  study  of  the 
conditions  required  for  smokeless  combus- 
tion. 2700  w.  Elec  Rev,  Lond. — Sept.  26^ 
1902.    No.  50961  A. 

The  Suppression  of  Smoke  in  Steam 
Plants  Using  Bituminous  Coal.  Albert  A. 
Gary.  Discusses  the  theory  of  smoke  sup- 
pression, various  methods  of  firing  and 
furnace  developments,  and  gives  short  d^ 
scriptions  of  some  special  hand  fired  fur- 
naces designed  to  suppress  smoke  and 
promote  fuel  economy.  4000  w.  Ir  Age— 
Oct.  2,  1902.    Serial,    ist  part.    No.  50&61. 

Speed  ReguIatioiL 

Governors  and  Governing  Mechanism. 
Herbert  Reed  Hall.  Describes  various 
forms  of  governors  and  considers  the 
essential  qualities  that  a  governor  should 
possess.  1800  w.  Prac  Engr — Oct  3- 
1902.     Serial,     ist  part.     No.  51059  A. 

Hand  Adjustment  of  the  Governors  of 
Steam  Plants  in  Electric  Light  Stations. 
J.  H.  Dales.  Explains  what  is  meant  by 
hand  adjustment,  considering  only  high- 
speed, spring-load  centrifugal  governors 
in  studying  the  limit  of  possibilities.  1500 
w.  Elect'n,  Lond — Oct.  3,  1902.  Na 
51078  A. 

Relays  and  Governors.  Arthur  Rigs- 
A  discussion  of  the  action  and  perform- 
ance of  various  regulating  appliances  for 
steam  engines,  giving  descriptions  of  ar- 
rangements and  combinations,  with  crit- 
ical comments.  111.  3500  w.  Engr, 
Lond — Oct.  17,  1902.  No.  51420  A. 
Steam  Heating. 

Ia-'w- Pressure  Steam  Heating  with 
Open  Air  Pipes.  S.  Navlor.  Read  before 
the  linst.  of  Heat.  &  Ven.  Engrs.  (Eng- 
land K  States  the  advantages  of  this  sys- 
tem and  gives  an  illustrated  description. 
Also  discussion.  4200  w.  Plumb  &  Dec 
—Oct.  I.  1902.    No.  51069  A. 

Methods  of  Heating  the  Basement  H. 
H.  Kolley.  Illustrates  and  describes  ar- 
rangement for  heating  by  hot  water,  and 
aKo  by  steam.     1500  w.^giigj-,  U  S  A— 

Oct.    In,    1002.      No.    5IJ 
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Steaming  Capacity. 

The  Relation  Between  Heating  Sur- 
face and  Cylinder  Power.  Law  ford  H. 
Fry.  Gives  a  measure  for  the  steaming 
capacity  of  locomotives.  2000  w.  Am 
Engr  &  R  R  Jour — Oct.,  1902.  No.  50- 
894  C. 

Steam  Mains. 

Cast  vs.  Wrought  Iron  Steam  Mains. 
C.  G.  Robbins.  Favoring  cast  mains,  dis- 
cussing the  objections  urged  against 
them,  and  considering  other  methods  of 
constructing  steam  mains.  111.  3800  w. 
Power— Oct.,  1902.    No.  50879  C. 

Steam  Turbines. 

The  Steam  Turbine.  Its  Commercial 
Aspect.  Edward  H.  Sniffin.  Read  before 
the  St.  Ry.  Assn.  An  inquiry  into  its 
commercial  utility,  giving  detailed  infor- 
mation of  plants  now  in  -  operation,  dis- 
cussing their  cost,  and  the  cost  of  opera- 
tion as  compared  with  steam  plants.  5800 
w.  St  Ry  Rev— Oct.  11,  1902.  No.  51- 
188  C. 

The  Westinghouse  Steam  Turbine. 
Edwin  Yawger.  Read  before  the  Ohio 
Elec.  Lgt.  .A.ssn.  An  illustrated  descrip- 
tion of  mechanical  details  of  the  ma- 
chine and  of  its  action.  1900  w.  Am 
Mfr— Oct.  23,  1902.    No.  51256. 

Westinghouse  Steam  Turbines  for  the 
Rapid  Transit  Subway.  Illustrated  de- 
scnption  of  the  installation  for  use  in  con- 
nection with  the  lighting  of  the  subway. 
1800  w.    Power— Oct.,  1902.    No.  50880  C. 

Superheating. 

Engines  for  Use  with  Superheated 
Steam  ( Stoommachines  met  Hoog-Over- 
hittenstoom).  C.  F.  Stork.  A  review  of 
the  question  of  superheated  steam,  with 
data  and  results  from  a  number  of  engines 
in  use  in  the  Netherlands.  3500  w.  In- 
genieur — Oct.  11,  1902.    No.  51368  D. 

See       Railway      Engineering,       Motive 
Power. 
Thermodynamics. 

The  "Series- Vapor"  and  "Heat  Waste" 
Engines,  as  Supplementary  to  Single- Va- 
por Engines.  R.  H.  Thurston.  A  study 
of  the  problem  of  how  to  secure  the  largest 
amount  of  energy  with  the  least  waste. 
7000  w.  Jour  Fr  Inst — Oct.,  1902.  Se- 
rial.   1st  part.    No.  50868  D. 

Valre  Gears. 

Positive  and  Releasing  Valve  Gears  for 
Hoisting  Engines  (Freifall  oder  Zwang- 
schleiss  bei  Fordermaschinen  Ventilsteuer- 
ungcn?)  A.  Ehrlich.  A  comparison  be- 
tween the  reliability  of  trip  valve  gears 
and  positively  actuated  valves.  1200  w. 
Gluckauf— Sept.  27,   1902.     No.  51348  B. 

Some  Special  Problems  in  Valve-Gear 
Design  by  the  Zeuner  Diagram.  Walter 
C  iCretz.    Gives  a  mathematicaJ  demon- 


ff'c  supp/y  copies  of  thejg  articles.    See  page  493, 


St  ration  of  the  problem — "Given  the  crank 
angle  at  cut-off,  the  lead,  and  the  maxi- 
mum port-openin|f,  to  find  the  minimum 
travel  to  suit  these  conditions."  Also  dem- 
onstrates other  propositions  required  in 
the  proof.  7800  w.  Sch  of  Mines  Qr — 
July,  1902.     No.  51 128  D. 

The  History  of  the  Walschaert  Valve- 
Gear.  Translation  of  an  article  by  M.  J. 
Boulvin  in  the  Revue  de  Mecanique,  re- 
lating the  circumstances  under  which 
Walschaert  brought  forth  his  invention. 
1800  w.  R  R  Gaz— Oct.  24, 1902.  No.  51^ 

MISCELLANY. 
Alcohol. 

Lighting  and  Heating  Apparatus  (Ap- 
pareils  d'Eclairage  et  de  Chauffage).  G. 
Arachequesne.  An  illustrated  review  of 
the  devices  for  utilizing  alcohol  in  incan- 
descent burners,  and  in  heating  appliances. 
7000  w.  Mem  Soc  Ing  Civ  de  France — 
Aug.,  1902.    No.  5 1326  G. 

International  Alcohol  Exposition  of 
Lighting  and  Heating  Apparatus.  Trans- 
lated from  La  Nature.  Illustrates  and  de- 
scribes apparatus  for  using  alcohol  as  a 
means  of  heating  and  lighting.  1500  w. 
Sci  Am  Sup— Oct.  25,  1902.     No.  51297. 

Aluminothermy. 

The  Applications  of  Aluminothermy 
(L'Alumino-thermie  et  ses  Applications). 
H.  Bertin.  A  general  account  of  the 
Goldschmidt  process  for  producing  high 
temperatures  by  the  combustion  of 
aluminum,  and  a  discussion  of  its  prac- 
tical applications.  7000  w.  Mem  Soc 
Ing  Civ  de  France — Aug.,  1902.  No. 
51329  G. 

Artillery. 

Artillery  at  the  Diisseldorf  Exposition 
1902  (Geschutze  auf  der  Diisseldorfer 
Ausstellung  1902).  J.  Castner.  A  fully 
illustrated  review  of  the  artillery  exhibits 
at  Diisseldorf,  with  especial  reference  to 
the  mechanical  and  engineering  problems 
involved.  Two  articles.  5000  w.  Stahl 
u  Ei sen— Oct.  I,  15,  1902.  No.  51335 
each  D. 

Dusseldorf  ExpositioiL 

Machinery  Department  of  the  Dussel- 
dorf Exposition.  H.  L.  Terwilliger.  A 
review  of  the  interesting  exhibits,  espe- 
cially those  using  compressed  air.  looo 
w.  Compressed  Air— -Oct.,  1902.  No. 
51232. 

Refrigeration. 

Refrigeration  on  Shipboard.  E.  N. 
Percy.  Points  out  some  errors  in  refrig- 
erating equipment  on  vessels,  discussing 
points  in  design  of  apparatus,  and  the 
plan  and  operation  of  cold  rooms.  4000 
w.    Ice   &   Refrig— Oct.,   1902.     ^o»   <f>- 
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COAL  AND  COKE. 
Lccidents. 

Fatal  Accidents  in  Coal  Mines  in  North 
America,  igoi.  Frederick  L.  Hoffman. 
Tabulated  information  with  remarks. 
900  w.  Eng  &  Min  Jour — Oct.  25,  1902. 
No.  51237. 
briquettes. 

German  Processes  and  Machinery  for 
Briquette  Manufacture.  An  account  of 
this  industry  in  Germany,  the  machines 
used,  etc.  111.  2500  w.  U  S  Cons  Repts, 
No.  1466 — Oct.  II,  1902.  No.  51048  D. 
^-Product  Coke. 

By-Product  Oven  Coke  Making  in 
1901.  Edward  W.  Parker.  From  the 
Mineral  Resources  of  the  United  States 
report  on  the  Manufacture  of  Coke.  1800 
w.  Pro  Age — Oct.  i,  1902.  No.  50862. 
Sharcoal. 

Charcoal  Burning  in  the  Lake  District. 
Details  of  the  business  as  carried  on  in 
the  Fumess  district  of  Lancashire,  Eng- 
land. 2200  w.  Engng — Sept.  26,  1902. 
No.  50971  A. 
loal-Fields. 

The  Cumberland  Plateau  Coal-Field. 
M.  S.  Duffield.  Explains  why  this  valu- 
able field  in  Tennessee  and  Kentucky  has 
not  been  developed,  and  describes  the  oc- 
currence of  the  coal  veins  and  the  prepa- 
rations for  working.  111.  2000  w.  Eng  & 
Min  Jour — Oct.  4,  1902.     No.  51015. 

The  Identity  of  the  Newcastle  and 
Cumberland  Coalfields.  David  Burns. 
Abstracts  of  a  paper  and  its  discussion  be- 
fore the  N.  of  England  Inst,  of  Min.  & 
Mech.  Engrs.  Aiming  to  show  they  are 
two  parts  of  the  same  field.  2000  w. 
Col  Guard— Sept.  26,  1902.  No.  50965  A. 
loal  Seams. 

On  the  Probability  of  Finding  Work- 
able Seams  of  Coal  in  the  Carboniferous 
Limestone  or  Bernician  Formation  Be- 
neath the  Regular  Coal  Measures  of 
Northumberland  and  Durham,  with  an 
Account  of  a  Recent  Boring  Made  in 
Chopwell  Woods.  J.  B.  Simpson.  Read 
before  the  N.  of  England  Inst,  of  Min. 
&  Mech.  Engrs.  Abstracts  of  paper  and 
discussion.  4000  w.  Col  Guard — Sept. 
26,  1902.    No.  50964  A. 

:oal  Strike. 

See  Industrial  Economics. 
^Ml  Substitutes. 

Substitutes  for  Coal  in  Heating  and 
Cooking.  An  illustrated  discussion  of 
tbe  relative  merits  of  other  fuels,  and  the 


appliances   used   in   burning   them.     2200 
w.    Sci  Am— Oct.  25,  1902.    No.  51292. 

Coal  Trade. 

See   Industrial    Economics. 

Dust 

The  Evils  of  Coal,  Ganistcr  and  Slag 
Dust.  Review  of  an  address  by  Sir  Jsmes 
Crichton  Browne  on  the  hygiene  of  certain 
occupations.  1000  w.  Col  Guard— Oct 
3,  1902.     No.  51087  A. 

Explosions. 

Damping  the  Air  of  Coal  Mines  as  t 
Safeguard  Against  Explosions.  James 
Ash  worth.  Gives  the  recommendatioDt 
of  the  Royal  Commission,  and  discusses 
how  far  they  have  been  carried  out,  and 
the  results.  Concludes  that  no  means  have 
yet  been  devised  that  protects  with  any 
degree  of  certainty.  3800  w.  Ir  &  Coal 
Trds  Rev— Sept.  26,  1902.    No.  50973  A. 

Firedamp. 

When  is  Firedamp  Dangerous  in  a  Coal 
Mine?  A  discussion  of  this  subject  as 
presented  in  the  inquiry  into  the  McLaren 
Colliery  disaster.  2000  w.  Col  Guard- 
Oct.  10,  1902.    No.  51 167  A. 

France. 

The  Coal  Mines  of  Northern  France 
(Notizen  iiber  Steinkohlen  Bergwerke  in 
Nord-Frankreich).  H.  Stein.  A  general 
description  of  the  Pas  de  Calais  and  Nord 
districts,  with  maps  and  details  of  instal- 
lations. 6000  w.  3  plates.  Gluckauf— 
Sept.  20,  1902.  No.  51347  B. 
Kansas. 

The  Kansas  Coal  Mines  of  the  Missouri 
Valley.  W.  R.  Crane.  A  short  descrip- 
tion of  the  typical  mines  of  this  district 
4000  w.  Eng  &  Min  Jour — Oct.  18,  1902. 
No.  51208. 

Mine  Fires. 

Fires  in  Coal  Mines  (Etude  sur  le$ 
Feux  des  Mines  de  Houille).  J.  Abtdie. 
A  study  of  the  origin  of  fires  in  coal 
mines,  and  the  most  effective  methods  of 
controlling  them,  based  upon  experience 
in  the  Decazeville  district,  in  the  depart- 
ment of  Aveyron,  France.  Serial.  Part 
I.  2000  w.  Genie  Civil — Oct.  4,  1902. 
No.  51305  D. 
Peat. 

The  Electrical  Manufacture  of  Peat 
Fuel.  Illustrates  and  descriWs  a  new 
process  of  carbonizing  peat,  invented  kgr 
P.  Jcbsen,  of  Norway.  1500  w.  Sd  Am 
— CJct.  II,  1902.    No.  5105 1. 

The  Utilization  of  the  Peat   Fuek  of 
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Adolf  Dal.  A  review  of  the 
ion  of  mechanical  devices  to  the 
and  milling  of  peat  for  its  adap- 
to  power-plant  service.  3500  w. 
rring  Magazine — November,  1902. 
»4  B. 

Beds  of  Cebu  and  Masbate:  Pro- 
)f  Getting  the  Product.  Illustrates 
yes  information  concerning  these 
(  in  the  Philippine  Islands  and  past 
s  of  working.  1000  w.  Am  Gas 
ir — Oct  6,  1902.  No.  50998. 
ales. 

Re-Survey  of  the  South  Wales 
[easures.  An  account  of  the  re- 
ition  of  this  field,  giving  a  report 
e  of  the  work  of  the  past  year. 
.  Ir  &  Coal  Trds  Rev— Oct.  3. 
^o.  51086  A. 

Storage.  Waldon  Fawcett.  Brief 
of  methods  commonly  employed 
ring  anthracite  coal,  with  illustra- 
1200  w.  Sci  Am— Oct.  18,  1902. 
DI. 
L 

Zoal  Resources  of  Tasmania.  Hart- 
onder.  An  account  of  the  va- 
3f  coal  found,  the  geology  of  the 
etc.  2200  w.  Aust  Min  Stand — 
\,  1902.    No.  50162  B. 

COPPER. 
I  Mine. 

Greenback    Copper    Mine,    Kern 
California.     H.   W.   Turner.     A 
ion   of   this   lode,     iioo   w.    Eng 
Jour — Oct.  25,  1902.    No.  51239. 

Electrical     Engineering,     Electro- 

L 

Ducktown  Copper  Mining  District. 
McCallie.  An  illustrated  article 
ng  the  location  of  this  deposit  in 
;ee  and  Georgia,  and  giving  an  ac- 
f  its  discovery  and  operation.  1700 
J  &  Min  Jour— Oct.  4,  1902.    No. 


batory    Copper    Smelting.      L.    J. 

Gives  a  synopsis  of  the  rever- 

r    method    and    discusses    details. 

Min  Rept — Oct.  2^^  1902.    Serial. 

.    No.  51387. 

GOLB  Am)  SILVER. 

iiiiinf. 

ia]  Gold-Mining  Appliances.  An 
ed  description  of  machines  and 
ies  which  have  proved  to  be  of 
mportance  in  aDuvia)  gold-mining 

f^e  SM/>plv  copies  of  tkes€ 


on  the  Qermont  field.  3500  w.  Queens- 
land Gov  Min  Jour — Aug.  15,  1902.  Se- 
rial.   1st  part.    No.  50887  B. 

Concentration. 

Mexican  Plannillas.  Ernest  E.  Payae. 
Illustrates  and  describes  a  primitive  meth- 
od of  concentration  which  has  been  in  use 
in  Mexico  since  ancient  times.  1000  w. 
Mines  &  Min — Oct.,  1902.  No.  51046  C. 
The  Silver  King  Concentrating  Mill, 
Park  City,  Utah.  James  H.  Steele.  De- 
scribes the  process  of  concentration  of  the 
lower  grade  ores  as  carried  out  at  thjs 
mill,  which  has  a  capacity  of  about  100 
tons  in  ten  hours,  and  at  present  is  run- 
ning 19  hours  out  of  every  24.  111.  1600 
w.  Min  &  Sci  Pr — Oct.  11,  1902.  No. 
51181. 

Dutch  East  Indies. 

The  Mining  and  Occurrence  of  Gold 
in  the  Dutch  East  Indies.  S.  J.  Truscott. 
Abstract  of  a  paper  read  before  the  Inst, 
of  Min  &  Met.,  London.  The  present 
article  gives  an  account  of  what  has  been 
done  toward  developing  the  mines  of 
Sumatra  and  Borneo.  Map.  2900  w. 
Eng  &  Min  Jour — Oct.  4,  1902.  Serial. 
1st  part.     No.  51016. 

Extraction. 

Extraction  from  Low  Grade  Ores.  Be- 
gins a  description  of  the  Schilz  process 
for  the  extraction  of  gold.  1500  w.  Aust 
Min  Stand — Aug.  21,  1902.  Serial,  ist 
part.    No.  50951  B. 

Goldfield. 

The  Clermont  Goldfield.  A  report  by 
B.  Dunstan,  assistant  government  geolo- 
gist. Describes  the  geological  considera- 
tions, the  alluvial  deposits,  etc.,  of  this 
district  in  Queensland.  11 500  w.  Queens- 
land Gov  Min  Jour — Aug.  15,  1902.  Se- 
rial.    I  St  part.    No.  508^  B. 

Nome. 

Gold  Mining  in  the  Nome  District.  Lew- 
is Garrison.  An  account  of  the  companies 
formed,  and  the  need  of  water,  showing 
that  the  district  has  passed  largely  into 
the  hands  of  companies  with  large  capi- 
tal. 1200  w.  Eng  &  Min  Jour — Oct.  4, 
1902.     No.  51017. 

Ore  Treatment 

Improvements  in  the  Treatment  of 
Gold  Ores  (Neuerungen  in  der  Behand- 
lung  von  Golderzen).  Hermann  Pape. 
With  especial  reference  to  the  preparation 
of  gold  ores  for  treatment  by  the  cyanide 
process.  5000  w.  Zeitschr  d  Ver  Deut- 
scher  Ing— Sept.  27,  1902.     No.  51316  D. 

Slimes. 

The    Smelting   and    Refining    of    Ziac 
Gold  Slimes.    E.  H.  Johnson  and  W.  A. 
Caldecott.    A  discussion  oi  melViod^  wA 
resvihs.    3400  w.     Jour  oi  Chem  %l  ^LtX 

articUs.    See  page  49$. 
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S^K  of   S.   Africa— July,   1902.     No.   50- 
846  £. 
Smelting. 

The  New  Smelter  Plant  at  Crofton.  W. 
M.  Brewer.  Illustrated  description  of  this 
plant,  on  the  east  coast  of  Vancouver  Is. 
1500  w.  B  C  Min  Rec— Oct.,  1902.  No. 
51120  B. 
Stamp  Mills. 

Stamp  .Mill  Construction.  J.  J.  Dem- 
ing.  Condensed  from  a  paper  read  before 
the  Mining  Congress.  On  the  need  of 
adapting  mills  to  the  requirements  of  the 
ore  to  be  treated,  considering  important 
factors.  4000  w.  Min  &  Sci  Pr— Oct.  4, 
\^y2.  No.  51039. 
Treatment. 

Mexican  Methods  of  Silver  Ore  Treat- 
ment. J.  Nelson  Nevins.  An  illustrated 
description  of  the  patio  process,  developed 
in  the  middle  of  the  sixteenth  century. 
Hoc  w.  Eng  &  Min  Jour — Oct.  18,  1902. 
No.  51207. 

IRON   AND   STEEL. 

Billet  Mill. 

New  Billet  Mill  at  Youngstown.  Illus- 
trations and  details  of  the  Republic  Iron 
&  Steel  Co.'s  new  mill.  1000  w.  Ir  Trd 
Rev— Oct.  9,  1902.     No.  51038. 

Dusseldorf. 

The  Iron  Manufacturing  Industry  (Das 
iMsenhiittenwesen).  Fr.  Frolich.  An  il- 
lustrated review  of  the  exhibits  at  the 
Oiissehlorf  exposition  relating  to  the  iron 
and  steel  industries.  Serial.  Part  I. 
31XX)  w.  Zeitschr  d  Ver  Deutschcr  Ing — 
Sept.  20,  1902.     No.  5 13 1 2  D. 

The  Metallurgy  of  Iron  and  Steel  (La 
Metallurgie  du  Fer  et  de  I'Acier). 
.Mexandre  Gouve.  /\  very  complete  re- 
view of  the  exhibits  at  the  Dusseldorf  ex- 
position relating  to  the  manufacture  of 
iron  and  steel  and  the  allied  industries. 
-M.ooo  w.  6  plates.  Rev  I'niv  des  Mines 
-  .Vug.,  1002,  No.  51331  G. 
Electric  Driving. 

See  IvlectrivMl  luigineoring.  Power  .\p- 
plications. 

Germany. 

Progress  of  German  Steel  and  Rolling 
Mills  since  iS8i"»  ^Dic  Fortsohritte  in  den 
Deutsolun  Stahl  und  Wal/werken  seit 
i88i>V  R.  M.  Daelen.  A  brief  review 
of  German  progress  in  steel  making. 
sho\>ing  cipeoiaily  the  advance  in  the 
production  of  steel  by  the  basic  process, 
-\xx">  w.     Stahl  u   Hi  sen— Sept.   15.    1002. 

The  lVveh'»pment  of  Pig  Iron  Manu- 
fAOiure  in  iicnnany  since  1880  y  Die  Fort- 
schntte  in  der  *  Roheisenerzeugung 
lVu;sch\uuls  soil  i88o>,  W.  Bruginann. 
li.M:j?«r  dMirninis  showing  the  enormous 


progress  made  in  the  past  20  yean 
articles.  7500  w.  Stahl  u  Eisca- 
15,  Oct.  I,  1902.  No.  51332  each  I 
Ihe  Iron  Industry  in  Germany  1 
Technical  Point  of  View.  W.  Bnn 
Read  at  the  Diisseldorf  meeting  of 
&  Steel  Inst.  Remarks  on  the  f 
in  the  manufacture  of  coke,  and  du 
of  details  in  German  blast  fumaoei 
w.  Ir  Trd  Rev— Oct  23,  1902.  1 
262. 

Hot  Blast 

Results  Obtained  in  Equaliza 
Temperature  of  Hot  Blast.  Lawr 
Gjers  and  Joseph  H.  Harrison.  ] 
Dusseldorf  meeting  of  the  Iron  \ 
Inst.  Illustrated  description  of  an 
izer  with  report  of  its  work.  2 
Ir  &  Steel  Trds  Jour— Sept.  27,  ig 
50915  A. 

Ingots. 

Compressing  Steel  Inffots  by 
Drawing  in  the  Ingot  ^lold.  A 
trated  description  of  apparatus  as  % 
a  paper  by  A.  Harmet,  read  at  J>m 
meeting  of  the  Iron  &  Steel  Inst 
w.    Eng  News — Oct.  2,  1902.    No, 

Iron  Ores. 

The  Mesaba  Range.  Reviews  a 
prepared  by  Charles  K.  Leith  for 
S.  Geol.  Surv.,  considering  the  ori| 
development  of  the  ore  deposits 
iron-bearing  district.  4000  w.  Ir 
Oct.  23,  1902.    No.  512 13. 

Tne  Valuation  of  Iron  Ores  am 
Raw  Materials  (Die  Bewerthun 
Fisenerzen  und  anderen  Schmelzs 
Bernhard  Osann.  A  detailed  exan 
of  the  elements  involved  in  the  vj 
of  the  ore  coke,  flux  and  other  m 
used  in  the  making  of  iron,  based  ( 
relative  uses  in  the  furnace.  Two  j 
6000  w.  Stahl  u  Eisen — Oct.  *i,  i, 
^'f>.  51334  each  D. 
Iron  Works. 

The  Cette  Iron  Works  <  Les  Hau 
neaux  et  Forge?  de  Cette).  Ch. 
.-\n  illustrated  description  of  the  ne 
furnaces  and  forges  of  Nfessrs.  Sc 
&  Co..  at  Cette;  department  of  I 
France.  2500  w.  i  plate.  Genie 
Oct.  II.  1902.  No.  51306  D. 
Sulphur. 

Sulphide  of  Iron  (Sulfnre  de 
MM.  Le  Chatelier  &  Ziegjer.  A  s4 
the  state  in  which  sulphide  of  ir 
ists  in  cast  iron,  and  the  nature  of 
t^uence  upon  the  metal.  7000  w. 
Soc   d'Encour— Sept.   30.    1902.     J 

^22  G. 

Tin  Plate. 

The  ManniactnTe  of  Tin  Plah 
illustrated  description  of  this  mdn 
c^Tncd  on  at  the  Laqghlin  Works 
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ican  Tin  piatc  Co.,  at  Martin's  Fcr- 
hio.  1600  w.  Sci  Am— Oct  4,  IQW. 
1.     1st  part.    No.  50937. 

IBl* 

5  MeUllurgy  of  Titanium.  Augustc 
ssi.  A  discussion  of  this  class  of  iron 
the  objections  against  them,  the  ex- 
ental  researches  made,  their  value 
•  proper  treatment,  results  obtained, 
etc.  7000  w.  Jour  Fr  Inst — Oct., 
No.  50867  D. 

MINING, 
idncta. 

e  Residual  Products  of  the  Dynamite 
»ry  and  Their  Value  to  the  Gold  In- 
y.  William  Cullen.  Aims  to  show 
many  of  these  by-products  could  be 
cd  in  the  mining  industry.  3J00  w. 
Chem  &  Met  Soc  of  S  Africa— Aug., 

No.  50950  E. 
e  Power. 

t  Electrical  Engineering,  Power  Ap- 
:ions. 
iTes. 

sting  Mine  Explosives.  A.  W.  War- 
.  Showing  the  difficulties  and  uncer- 
les  in  determining  practical  values  of 
rent  explosives.  2000  w.  Mines  & 
-Oct.,  1902.     No.  51042  C. 

tc  Mining  Industry  of  Japan.  E.  W. 
lin.  The  present  article  considers 
er  mining,  this  country  standing  third 
producer  of  this  metal.  111.  1700  w. 
Min  Stand— Sept.  4,  1902.  Serial. 
art.  No.  51063  B. 
Locomotives. 

nzine  Locomotives  for  Gaseous  Mines 
izinlocomotive  fiir  Schlagwettergru- 
,  L.  Volf.  Describing  a  convenient 
of  mine  locomotive  operated  by  an 
benzine  motor  for  use  in  localities  in 
h  electric  sparking  might  be  danger- 
2000  w.  I  plate.  Oesterr  Zeitschr 
rg  n  Huttenwesen— Oct.  4.  1902.  No. 
S  D. 
I  PUnt 

Jtes  on  Machinery  Constituting  a 
ng  Plant.  Alfred  C.  Garde.  Notes 
:en  with  a  particular  view  to  condi- 
i  in  British  Columbia,  but  useful  to 
!  investors  and  engineers  in  charge  of 
mining  properties.  2000  w.  Can 
Rev— Sept.  30.  1902.  No.  51005  B. 
I  Kailway. 

le  Undergrround  Railway  of  the  Stass- 
Salt  Mines  (Die  Untergrundbahn  des 
iglichen  Salz  werkes  zu  Stassfurt). 
^estphal.  Illustrating  and  describing 
electric  railway  system  recently  in- 
»d  in  the  Stassfurt  salt  mines.  4000 
)  plates.    Gliickauf— Oct.  4,  1902.    No. 


Power  Distribution. 

Distribution  of  Power  in  Enp^lish 
Mines.  Sydney  F.  Walker.  Considers 
the  use  of  ropes  and  chains  and  the  causes 
of  loss  and  waste  of  power.  2000  w. 
Mines  &  Min— Oct.,  1902.    No.  51047  C. 

Shafts. 

Shaft  Sinking.  C.  K.  Colvin.  Points 
from  the  writer's  experience  on  the  sub- 
ject of  sinking  and  timbering  perpendicu- 
lar cage  shafts  for  the  workmg  of  metal- 
liferous mines.  1800  w.  Min  &  Sci  Pr — 
Oct.  4,  1902.    No.  51040.  ^ 

Signalling. 

Mine  Signalling  by  Compressed  Air. 
Bernard  MacDonald  and  William  Thomp- 
son. Discusses  methods  of  signalling 
from  the  mine  workings  to  the  engineer 
running  the  hoisting  engine.  Describes 
the  system  in  general  use  and  illustrates 
and  describes  the  compressed  air  signal 
sj'Stem,  stating  its  advantages.  3000  w. 
Can  ^lin  Rev — Sept.  30,  1902.  No.  51- 
003  B. 

Surveying. 

Shaft  Surveying.  T.  Lane  Carter.  Deals 
with  the  practice  in  the  Johannesburg 
gold-fields  for  surveying  vertical  shafts. 
2000  w.  Eng  &  Min  Jour — Oct.  11,  1902. 
No.  5 1 109. 

Timbering. 

Mine  Timbering  by  the  Square  Set  Sys- 
tem at  Rossland,  B.  C.  Bernard  MacDon- 
ald. Describes  the  vein  characteristics  at 
Rossland,  and  the  methods  of  construc- 
tion used.  111.  5400  w.  Can  Min  Rev- 
Sept.  30,  1902.    No.  51002  B. 

yancouver  Is. 

Mineral  Resources  of  Vancouver  Island. 
W.  M.  Brewer.  Read  before  the  Can. 
Min.  Inst.  Gives  a  brief  history  of  the 
coal  mining  and  metal  mining,  geological 
formation,  production,  etc.  4500  w.  Can 
Min  Rev— Sept.  30.  1902.    No.  51004  B. 

Winding. 

The  Mexican  Malacate.  J.  Nelson  Nev- 
ins.  Illustrated  description  of  an  appa- 
ratus used  in  Mexico  for  purposes  of 
sinking,  prospecting  or  ventilating  shafts, 
or  for  development  work.  900  w.  Eng 
&  Min  Jour — Sept.  27,   1902.     No.  50829. 

MISCELLANY. 
Alloys. 

See  Electrical  Engineering.  Electro- 
Physics. 

Aluminum. 

Aluminum  as  a  Reducing  and  Heat 
Producing  Agent.  H.  Hofman.  Discusses 
the  action  of  aluminum  as  a  reducing 
agent,  giving  a  review  of  the  early  appli- 
cations, and  also  th-™  more  recent,  es^^e- 
cially  of  the  Gold-chmidt  ptoces!^.  ^wc» 
w.    Am  Mfr— Sept.  25,  1902.    ^o.  «f&27. 


/jp>  Jtif///y  copies  of  these  artielcs.    See  page  493. 
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Reconnaissance  of  the  Borax  Deposits 
of  Death  Valley  and  Mohave  Desert. 
Marius  R.  Campbell.  Describes  these  de- 
posits, and  their  development.  III.  2300 
w.  Eng  &  Min  Jour— Oct.  18,  1902.  No. 
51209. 
ialcium. 

See     Electrical     Engineering,     Electro- 
chemistry. 
ralena-Joplin. 

Recent  Changes  in  Mining  and  Milling 
in  the  Galena-Joplin  Lead  and  Zinc  Dis- 
trict. W.  R.  Crane.  Considers  the  meth- 
ods of  leasing  and  mining,  milling,  etc. 
111.  3200  w.  Eng  &  Min  Jour — Sept.  27, 
1902.  No.  50828. 
rypsum. 

Recent  Developments  in  the  Gypsum  In- 
dustry in  New  York  State.  From  report 
of  the  N.  Y.  State  Geologist,  Arthur  L. 
Parsons.  Describes  the  quarries  at  Fay- 
ctteville  and  their  working.  2500  w. 
Stone— July.  1902.  No.  51 MO  C. 
«ead. 

On  the  Determination  of  Lead  in  Ores. 
Irving  C.  Bull.  A  comparison  of  the 
best  existing  methods  in  order  to  select  a 
method  which  may  be  recommended  both 
because  of  its  accuracy  and  rapidity.  4300 
w.  Sch  of  Mines  Qr — July.  1902.  No. 
51129  D. 

See  Electrical  Engineering.  Electro- 
chemistry. 


Petroleunu 

Notes  and  Methods  on  the  Determha- 
tion  of  Water,  Sand,  etc.,  in  Crude  Pfr 
troleum  of  Low  Gravity.  P.  W.  Tompkiu 
Read  before  the  Pacific  Coast  Gas  Assa 
Describes  methods  tried  on  Califbnu 
oils.  4000  w.  Am  Gas  Lgt  Jour— Sepi 
29,  1902.    No.  50837. 

Prospecting  for  Oil  in  Wyoming.  Pro 
Arthur  Lakes.  A  description  of  the  pro 
pects  in  the  country  around  Medicin 
Butte  and  Red  Mountain,  Uinta  Co.  271 
w.  Mines  &  Min — Oct.,  1902.  No.  5 
043  c. 

The  Chanute  Oil  Fields  in  Kann 
Erasmus  Haworth.  Describes  the  loc 
tion,  prospecting,  and  development  1 
these  fields  and  their  interesting  featun 
1500  w.  Eng  &  Min  Jour — Oct.  11,  igo 
No.  5 1 108. 

The  Present  Condition  of  the  Oil  Ii 
dustry  of  California.  W.  G.  Young.  Ca 
siders  influences  that  have  affected  tl 
industry,  and  difHculties  that  have  r 
tarded  its  development.  1200  w.  Eng 
Min  Jour— Oct.  25,   1902.     No.  51238L 

Zinc 

Zinc  in  Crittenden  County,  Ky.  Geon 
D.  Wheeler.  An  illustrated  descriptic 
of  the  Blue  &  Nunn  Mine,  the  deposits  if 
method  of  mining.  1000  w.  Eng  &  Mi 
Jour— Sept.  27,  1902.     No.  50830. 

See  Electrical  Engineering,  Elcctn 
chemistry. 


RAILWAY   ENGINEERING 


CONDUCTING    TRANSPORTATION. 

^ars. 

Private  Cars.  J.  W.  Midgley.  An  in- 
quiry into  their  growth,  developments  and 
operations.  5800  w.  2  parts.  Ry  Age — 
Oct.  10  and  17.  1902.    No.  51 118. 

Jfatal. 

The  Growing  Railway  System  of  Natal. 
J.  Hartley  Knight.  .\\\  interview  with  the 
general  manager.  Sir  David  Hunter, 
showing  the  development  of  the  system; 
with  many  illustrations.  4000  w.  Engi- 
neering Magazine — Nov.  i.  1902.  No.  ^i- 
393  B. 

Telephone  Service. 

Railroad  Telephone  Service.  Waldon 
Fawoott.  Gives  >nme  oi  the  uses  made 
of  this  means  oi  communication  in  rail- 
way service.  1500  w.  Loc  Engng — Oct.. 
100 J.     Ni\  5c8(\^  C. 

FINANCIAL. 
Assessment. 

The  True  Pnnciple<  for  .\sscssment  of 


Railway  Property.     Principles  laid  dot 
in  a  decision  by  the  Supreme  Coun 
Nebraska.      1500    w.      Ry    Age — Oct. 
1902.    No.  51001. 

Panama. 

The  Panama  Railroad.  Reviews  t 
hi5tor>-  of  this  road,  giving  report  of  t 
earnings  of  the  last  year,  and  remarks 
its  relation  to  the  isthmian  canal  projr 
1500  w.  Engr.  Lond — Oct.  10,  1902.  ^ 
51 174  A. 

Purchase. 

The  Atlantic  Coast  Line  Purchase 
the  Control  of  the  Louisville  &  Nashvil 
Information  concerning  the  terms  of  t 
sale,  and  plans  for  the  future  de\-ek 
ment.  1800  w.  R  R  Gaz — Oct.  3.  19 
No.  50933- 

MOTIVE    POWER   AND   EQUXPHEHI 
Blast  Nonles. 

Exhaust  Discharge  Nozzles  for  Lm 
motives  ( L'Echappement  dans  les  M 
chines  Locomotives).     H.   Xoalhat.     i 
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exhaustive  discussion  of  the  use  of  the 
exhaust  steam  to  assist  the  draft  of  loco> 
motive  boilers,  with  illustrations  of  noz- 
zles used  in  various  countries.  4500  w. 
Revue  Technique — Oct.  10,  1902.  No. 
51310  D. 


High-Speed  Brakes.  The  report  of  Mr. 
Nellis.  with  general  discussion.  1200  w. 
Cent   Ry  Club— Sept.   12,   1902.     No.  51- 

177  c. 

Proper  Air-Brake  Instructions,  and 
Handling  of  Air-Brakes  on  Freight 
Trains.  Extracts  from  a  committee  report 
to  the  annual  meeting  of  the  Traveling 
Ensrineers'  Assn.  3000  w.  Ry  &  Engng 
Rev — Oct.  4,  1902.    No.  50997. 

Cm. 

A  Combined  Caboose  and  Repair  Car. 
Illustrates  and  describes  a  car  designed 
especially  to  accompany  trains  of  all  steel 
cars,  thus  furnishing  facilities  for  any  re- 
pairs made  necessary  by  a  collision.  900  w. 
Ry  &  Engng  Rev— Oct.  11,  1902.  No. 
51149- 

Coal  Car  for  the  Philadelphia  &  Read- 
ing. Illustrates  and  describes  the  latest 
design  for  a  hopper  bottom  self -cleaning 
coal  car  of  80.000  lbs.  capacity.  500  w. 
Ry  Age— Oct.  24,   1902.     No.  51264. 

High  Capacity  Wagons.  An  account 
of  tests  on  the  North-eastern  Railway  to 
determine  the  most  economical  type  for 
mineral  traffic.  Illustrates  and  describes 
the  40-ton  coal  wagon  on  trial.  2300  w. 
Ir  &  Coal  Trds  Rev— Oct.  3,  1902.  Se- 
rial.    1st  part.     No.  51084  A. 

New  Designs  of  100.000  lbs.  Capacity 
Gondolas  for  the  Pennsylvania.  Illustrat- 
ed descriptions  of  two  new  designs,  one 
having  a  steel  underframc  with  wooden 
body,  and  the  other  being  all  steel.  800 
w.  R  R  Gaz— Oct.  10,  1902.  No.  51101. 
Con!  Trucks. 

The  Ownership  and  Capacity  of  Rail- 
way Coal  Trucks.  Discusses  the  tendency 
in  England  toward  increasing  the  size  of 
the  coal  cars,  and  the  problems  arising  in 
connection  with  the  large  number  of  firms 
owning  private  cars.  i8co  w.  Jour  Gas 
Lgt — Oct.  14.  1902.  No.  51246  A. 
Flnea. 

One  Cause  of  Leaky  Flues.  S.  W. 
Miller.  Mentions  the  primary  cause  as 
bad  water,  and  discusses  the  setting  of 
flues.  General  discussion  follows.  2400 
w.    W  Ry  Club— Sept.   16,  1902.    No.  51- 

179  c. 

Locomotive  Design. 

Possibilities  in  American  Locomotive 
Design.  W.  F.  M.  Goss.  An  address  de- 
livered at  the  Deer  Park  Convention  of 
B.  &  O.  officers.  Reviews  the  past  de- 
velopment  of   American   roads,   ?nd   dis- 

^^  supply  copies  of  thts$ 


cusses   the   characteristics   of   the   future 
locomotive.    6000  w.    R  R  Gaz— Oct.  17, 
1902.    No.  51226. 
Locomotives. 

Compound  Freight  Locomotive  for  the 
Norwegian  State  Railway  (Die  Vcrbund 
Gtiterzuglokomotive  der  Norwegischen 
Staatsbahnen).  Illustrated  description  of 
ten-wheel,  two-cylinder  freight  engine, 
built  by  the  Winterthur  Works.  1000  w. 
I  plate.  Schweizerische  Bauzeitung— > 
Oct.  4,  1902.    No.  51337  B. 

Fast  Express  Locomotive  for  the  Big 
Four  R.  R.  Illustrated  description  of  a 
very  heavy  locomotive,  with  critical  com- 
ments. 1000  w.  Eng  News — Oct.  23, 
1902.    No.  51283. 

Passenger  Locomotive  for  Big  Four- 
Illustrated  detailed  description  of  a  re- 
cent design  of  the  Atlantic  type.  800  w. 
Ry  Age— Oct.  24,  1902.    No.  51263. 

Six-Coupled  Switching  Locomotive. 
Illustrated  description  of  locomotives  for 
the  L.  S.  &  M.  S.  Ry.  designed  for  heavy 
yard  service.  500  w.  Am  Engr  &  R  R 
Jour— Oct.,  1902.     No.  50895  C. 

Tank  Engine  for  the  Llanelly  and 
Mynydd  Mawr  Railway.  Illustration  and 
particulars  of  a  powerful  side  tank  loco- 
motive recently  built.  250  w.  Engr, 
Lond— Oct.  3,   1902.     No.  51089  A. 

Ten-Wheel  Compound  Passenger  Lo- 
comotive, Canadian  Pacific  Ry.  Engrav- 
ing and  outline  diagram  of  recently  built 
engine  designed  to  burn  bituminous  coal. 
1200  w.  Ry  &  Engng  Rev — Sept.  27, 
1902.    No.  50832. 

Ten -Wheel  Freight  Locomotives  for  the 
C.  H.  &  D.  Ry.    Brief  illustrated  descrip- 
tion.    500  w.     Ry  &  Engng  Rev — Oct.  1 1, 
1902.     No.  51 148. 
Locomotive  Tender. 

Tender  for  Oil-Burning  Locomotives. 
Illustrated  description.  600  w.  R  R  Gaz 
—Oct.  3,  1902.     No.  50932. 

Lubrication. 

The  Consumption  of  Lubricants  on 
Prussian  State  Railways  (Der  Schmierol- 
verbrach  fiir  die  Lokomotiven  der  Preus- 
sischen  Staats-Eisenbahnen).  A.  Baum. 
With  numerous  tables,  showing  the  quan- 
tity of  lubricant  required  per  engine-kilo- 
meter and  per  1000  kilometer  for  various 
kinds  of  locomotives.  Two  articles,  4000 
w.  Glasers  Annalen — Oct.  i.  15.  1902. 
No.  51339  each  D. 

Oil  Fuel. 

Oil  Fuel  for  Locomotives.  Abstract 
of  a  paper  by  James  McDonough  present- 
ed before  the  Traveling  Engrs.'  Conven- 
tion. Concerning  the  changes  necessary 
to  convert  a  coal  to  an  oil  burning  loco- 
motive. Also  gives  report  of  tests  made 
by  the  Santa  Fe  Pacific  R.  "^  Vo  ^t\«- 
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mine  the  relative  economy  of  oil  and  coal 
in  freight  service,     looo  w.    R  R  Gaz— 
Oct.  10,  1902.    No.  51 102. 
crap. 

Locomotive  and  Car  Scrap.  T.  A. 
LawcR.  Illustrated  description  of  scrap 
bins  and  a  report  of  the  good  results  from 
their  use.  Discussion  follows.  7000  w. 
W  Ry  Club— Sept.  16,  1902.    No.  51 178  C. 

hopi. 

A  New  Locomotive  Erecting  Shop 
(Nouvcl  Atelier  de  Montage  des  Loco- 
motives). M.  Dcs^cans.  An  illustrated 
description  of  the  important  new  works 
of  the  Eastern  Railway  of  France  at 
Epcrnay.  Two  articles,  6  plates.  Rev 
Gen  des  Chom  de  Fcr— Sept.,  Oct.,  1902. 
No.  51378  each  H. 

A  Typical  Shop  to  Serve  a  Road  or 
Division  Equipped  with  300  Locomotives. 
L.  R.  Pomoroy.  Extracts  from  a  paper 
presented  to  the  Mas.  Mechs.'  Assn.  Con. 
Suggestions  for  shop  construction  and 
arrangement.  Also  discussion.  3000  w. 
R  R  Gaz— Oct.  24,  1902.    No.  51280. 

Improvements  in  the  Schenectady 
Works  of  the  .Xnierican  Locomotive  Co. 
Illustrates  and  describes  new  buildings, . 
including  a  boiler  shop,  foundry,  black- 
amith  shop,  tank  shop,  hammer  shop  and 
drop  forge  shop,  besides  minor  structures. 
1600  w.  R  R  Gaz— Oct.  3,  1902.  No. 
SOO31. 

New  Locomotive  and  Car  Shops.  The 
first  of  a  series  of  illustrated  articles  de- 
scribing the  new  shops  at  CoUinwood, 
Ohio.  4ixx>  w.  Am  Engr  &  R  R  Jour — 
Oct.,  1002.  Serial,  ist  part.  Xo.  50- 
801  C 

San  Rcrn.'irdino  Shops  of  the  Santa  Fe 
System.  Illustrated  description  of  the 
complete  transformation  of  the  old  plant, 
with  new  construction  and  additions  which 
will  give  a  new  arrangement  throughout. 
1200  w.  Rv  Age — Sept.  20.  1902.  Xo. 
50831. 

Tl>e  Memph'.s  Shops  of  the  Illinois  Cen- 
tral, riustr-itcs  and  descnhcs  improve- 
ments that  w:i:  greatly  increase  the  pres- 
ent temvinal  facilities.  1100  w.  R  R  Gar 
— CVt.  1*.  loo::.    Xo.  51227. 

Itoker. 

The  Kircaid  lAVCTTSt'^tive  Stoker.  Tl- 
lnstraic<  an.i  dcscr:Nc>  .in  invent ic^n  which 
gix-e*  pronv.se  c:  grc.-^t  ;::iiity.  adding  tv^ 
the  efivicrJCA.  ec.—;."r:-.y  ;ind  .ib.'itcrp.cr::  of 
sm»^kf  \r\  :vv*v:?.';\f>  uw  w.  Sc:  Ar.' 
S«p  -Oct  .:>.  :o^".-  Xo  5t>36. 
Inperiieated  StMm. 

The  I'se  of  S'.tperhf.ited  St  can:  :r.  Lo- 
comotives      Condcr>cvi    trArflativTi    from 
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3000  w.     R  R  Gaz— Oct.   10,   1902.    Not 
51 103. 

Train  Lighting. 

Electric  Train-Lighting  in  Germany. 
Editorial  review  of  an  interesting  paper 
by  Herr  Geheimer  Oberbaurath  Wichert, 
printed  in  the  Glaser's  Annalen,  giving 
particulars  of  recent  experiments  in  the 
matter  of  train-lighting  by  electrid^, 
carried  out  in  the  Prussian  State  Rau- 
ways.  1500  w.  Engng — Oct  10,  1902. 
No.  51 170  A. 

Water  Service. 

Improvement  of  Water  Service  on  Rail- 
ways. Describes  the  work  of  impro>'iiig 
the  water  for  locomotive  service  as  car- 
ried out  by  a  company  in  Chicago,  which 
has  in  course  of  construction,  16  plants 
with  a  capacity  of  3,756,000  gals,  per  day. 
111.  4300  w.  Ry  &  Engng  Rev— Oct.  18, 
1902.    No.  51210. 

NEW  PROJECTS. 

China. 

Chinese  Railway  Development.  An  ac- 
count of  what  has  been  accomplished  in 
railway  building.  1200  w.  Transport— 
Oct.  3,  1902.    No.  51057  A. 

Engadine. 

The  Engadine  Railway  (Le  Chemin  dc 
Per  de  TEngadine).  H.  Martin.  A  fully 
illustrated  account  of  the  constmction  of 
a  narrow  gauge  steam  railway,  from  Coire 
to  St.  Moritz,  Switzerland.  The  Albda 
tunnel  and  several  imponant  viaducts  are 
discussed.  3000  w.  i  plate.  Genie  Civil 
—Oct.  4.  1902.    Xo.  51304  D. 

Inclined  Railway. 

The  Weehawken  Inclined  Railway. 
Charles  L.  Duenkel.  An  illustrated  de- 
scription of  a  road  which  runs  from  the 
lowlands  to  the  Mountain  Road  at  the  top 
of  the  Palisades,  opposite  New  York.  4500 
w.    Eng  Xews— Oct.  16,  1902.    Xo.  51216. 

PESXAHEHT  WAT  AND  FIXTUSES. 
Constraction. 

Railway  Building  Through  a  Fores:  Il- 
lustrated cescripiic^n  vM  work  on  the  H--*- 
qui.'jm  branch  of  the  Xonhem  Pacitk  R 
R.  :n  the  >Tate  of  Washington.  800  w. 
Ry  Age — Oct.  5,  3902.  Xo.  51000. 
Cnt-Off. 

OiTvier  - Lii c:n  Cu: -Off — CcTiira]  Pac: ric 
Ry.  Ar.  acc.x:n:  cf  prc^rress  of  thi* 
wi-^rk.  wh?ch  crosses  the  Great  Sa:t-Lakr 
arid  :he  iricresring  methods  cf  consimc- 
:ic.r..  lij.  jow  w.  R  R  Gaz — Oct.  24. 
:00c.  Xo.  5:27a 
EmbankmeBts. 

The  Constmcnon  and  Mafmenanre  of 
Railway  Emhankments.  Editorial  «!i«- 
cnssior.  of  practice  in  America  aTid  m  Eng- 
land, and  the  catx>e<  of  se^cmeTn.  siiT>- 
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tc.     2000  w.     Eng  News — Oct  9, 

No.  51097. 

nenta. 

nstrnction  of  the  Richmond- Wash- 
Line.  Brief  account  of  changes, 
ng  the  double- tracking  of  the  entire 
00  w.    Ry  Age— Oct.  3,  1902.    No. 

dldings. 

Grand  Trunk's  New  Office  Build- 
[llustrated  detailed  description  of 
cently  completed  fine  building  in 
:al.  1300  w.  Ry  Age— Oct.  17, 
No.  51193- 


Rails :  Specifications.  Robert 
jives  the  Philadelphia  &  Reading 
y  Company's  Specification Sj_^and  in- 
on  gained  by  careful  investigations 
perience.  2700  w.  Am  Engr  &  R 
r— Oct.,   1902.     No.   50893  C. 

Quick  Renewal  of  Permanent  Way. 
ers  methods  and  points  needing 
ind  means  of  avoiding  accidents 
:he  work  is  in  progress.  5000  w. 
:^nd— Oct.  17,  1902.    No.  51418  A. 


ascd  Light  for  Round-Houses.  T. 
'es.  Brief  illustrated  description  of 
od  of  wall  construction  permitting 
window  area.  500  w.  Am  Engr 
Jour— Oct.,  1902.     No.  50892  C. 

ro-Pneumatic  Interlocking  at  Al- 
Diagrams  showing  the  tracks  and 
with  explanatory  notes.  600  w. 
az— Oct.  24.  1902.  No.  51277. 
Taylor  Electric  Interlocking  Sys- 
\n   illustrated  detailed   description 


of  this  system  and  its  working.    5400  w. 
Eng  News— Oct.  2,  1902.    No.  50929. 

The  Union  Electric  Semophore  Signal. 
Illustrates  and  describes  the  mechanism 
and  electric  connections  of  an  automatic 
svstem  of  railway  signalling,  iioo  w. 
Sci  Am  Sup— Oct.  25,  1902.    No.  51294. 

TRAFFIC. 

Freight 

Freiffht  Rates  in  Illinois.  Statement  in 
full  of  the  C.  B.  &  Q.  Railway  to  the 
Quincy  Freight  Bureau.  3200  w.  Ry  Age 
—Oct.  17,  1902.     No.  51 194. 

Ireland. 

The  Belfast  and  Northern  Counties 
Railway.  Reviews  the  history  of  this 
line,  soon  to  be  amalgamated  with  the 
Midland  Railway  Company.  111.  3000  w. 
Transport — Oct.   10,   1902.     No.  51 153  A. 

New  Zealand. 

New  Zealand  Government  Railways. 
Information  from  the  railways  statement 
for  the  year  ending  March  31,  1902,  with 
map.  1200  w.  Transport — Sept.  19,  1902 
Serial,    ist  part.   No.  50960  A. 

"Owner's  Risk." 

The  Railway  Companies  and  "Owner's 
Risk."  Discusses  a  proposed  alteration 
which  the  British  railway  companies  are 
endeavoring  to  carry  through.  1700  w. 
Engr,  Lond— Sept.  26,  1902.    No.  50968A. 

Tractive  Force. 

The  Tractive  Force  of  Locomotives. 
Edward  L.  Coster.  Most  of  the  article  is 
a  compilation  from  the  paper  entitled 
"Practical  Tonnage  Rating,  presented  at 
the  1901  convention  of  the  Master  Me- 
chanics' Assn.,  by  George  R.  Henderson, 
and  from  information  supplied  in  private 
correspondence.  1700  w.  Am  Engr  &  R 
R  Jour— Oct..  1902.     No.  50896  C. 
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MISCELLANY, 
ion. 

Liverpool  Overhead  Railway.  Re- 
F  high  acceleration  extracted  from 
ntly  issued  pamphlet.  2000  w. 
ort — Oct.  17.  1902.  No.  51407  A. 
Relation  of  Energ>'  and  Motor  Ca- 
to  Schedule  Speed  in  the  Moving 
ins  by  Electricity.  Discussion  of 
ry  T.  Hutchinson's  paper.  Plates. 
^  Trans  Am  Inst  of  Elec  Engrs — 
July,  1902.     No.  51 138  D. 

L 

Accident  on  the  Glasgow  Tram- 
Full  report  made  to  the  Board  of 
by  the  inspector  who  inquired  into 
lident.  2000  w.  Elect'n,  Lond— 
.  1902.    No.  51415  A. 


Address. 

President  Vreeland's  Address  before 
the  American  Street  Railway  Association. 
Remarks  on  the  legal  and  social  state  of 
electric  railroads,  and  the  problems  to  be 
solved  in  connection.  3000  w.  St  Ry  Rev 
—Oct.  9,  1902.     No.  51225  C. 

Benefit  Associations. 

Street  Railway  Mutual  Benefit  Associ- 
ations. Oren  Root,  Jr.,  Read  at  the  De- 
troit meeting  of  the  St.  Ry  Con.  Gives 
details  of  the  workings  of  the  Metropolitan 
Street  Railway  Association  of  New  York. 
2700  w.  St  Ry  Jour— Oct.  11,  1902.  No. 
51145  D. 

Berlin. 

The  Latest  Developments  oi  V\\t  '^^t\\|v> 
E/cvatcd     and     Underground     ^a\\vji\- 


//>  stf/'/^/)'  co^'es  of  these  eriichs.    See  page  493. 
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Frank  C.  Perkins.    An  illustrated  descrip- 
tion of  the  line  and  its  equipment.    2800 
w.     Elec  Rev,  N  Y— Oct.  11,  1902.     No. 
5 1 106. 
lar  Control. 

Tram  Car  Driving.  H.  B.  Phillimore. 
Describes  the  equipment  for  controlling 
the  car,  and  its  manipulation,  giving  sug- 
gestions for  motor-drivers.  1700  w. 
Elec  Rev,  Lond— Oct.  10,  1902.  No.  51- 
161  A. 

lar  Equipment. 

Interurban  Electric  Railway  Car  Equip- 
ment. W.  B.  Potter.  Discusses  some  of 
the  conditions  met  with  in  determining 
the  equipment  for  various  types  of  service, 
describing  only  such  apparatus  as  has 
passed  the  experimental  stage.  3500  w.  St 
Ry  Jour— Oct.  4,  1902.    No.  50988  D. 

Sars. 

Cars  for  High  Speed  Interurban  Ser- 
vice. An  illustrated  study  of  some  of  the 
recent  designs  used  by  electric  interurban 
railways.  3700  w.  St  Ry  Jour — Oct.  4, 
1902.     No.  50992  D. 

lar  Tests. 

Tests  of  Interurban  Cars  of  Union  Trac- 
tion Company  of  Indiana.  Clarence  Ren- 
shaw.  A  report  of  tests  made  between 
Muncie  and  liidianapolis,.  with  ci^rves 
showing  results.  111.  3800  w.  St  Ry 
Jour— Oct.  4,  1902.  No.  50990  D. 
!onstniction. 

The  Artistic  Treatment  of  Electric  Rail- 
way Line  Construction.  H.  P.  Quick.  Il- 
lustrates many  pole  designs  for  the  support 
of  the  wires.  Compares  American  and 
foreign  practice.  1200  w.  St  Ry  Rev — 
Sept.  20,  1902.     No.  50908  C. 

>amage  Claims. 

The  Adjustment  of  Damage  Claims.  Ma- 
son B.  Starring.  Discusses  some  of  the 
difficulties,  offering  suggestions  concern- 
ing adjustment.  5400  w.  St  Ry  Rev — 
Oct.  II,  1902.  No.  5 1 190  C. 
>etroit. 

Detroit  as  an  Intenirban  Electric  Rail- 
way Center.  Map  and  information,  show- 
ing the  great  number  of  interurban  lines 
centering  in  this  city.  1500  w.  St  Ry 
Jour— Oct.  4,  1902.     No.  50975  D. 

Flint  Division  of  Detroit  United  Rail- 
way Company.  S.  T.  Dodd.  Illustrates 
and  describes  a  plant  of  S.  K.  C.  rotaries 
which  works  very  successfully  on  this 
long  distance  line.  2800  w.  Elec  Wld  & 
Engr— Oct.  4,  1902.    No.  51018. 

Motive  Power  and  Rolling  Stock  of  the 
Detroit  United  Railway.  Thomas  Farmer. 
Illustrated  detailed  description  of  the 
power  houses  and  battery  stations,  and 
various  types  of  cars.  etc.  3700  w.  St 
Ry  Jour— Oct.  4.  1002.    No.  50977  D. 


Motive  Power  and  Rolhng  Stock  oii^ 
the  Rapid  Railway.  Illustrates  and  d^ 
scribes  these  features  of  the  Detroit  I 
Port  Huron  Shore  Line  Railway.  1500 
w.  St  Ry  Jour — Oct  4,  1902.  No.  sd- 
982  D. 

Overhead  Construction  and  Electiic 
Power  Distribution  of  the  Detroit  United 
Railway  System.  An  illustrated  artide 
describing  types  of  construction,  mat^ 
rials,  power  distribution,  and  the  work  ii 
general.  2200  w.  St  Ry  Jour— Oct  4 
1902.    No.  50980  D. 

Power  Stations  of  the  Detroit  United 
Railway.  Thomas  Farmer.  Illustrated 
detailed  description.  2800  w.  St  Ry  Rer 
—Sept.  20,  1902.    No.  50904  C. 

Review  of  the  Detroit  United  Railway 
System  from  an  Operating  Standpoint 
A.  H.  Stanley.  Map  and  illustratiom 
3500  w.  St  Ry  Rev— Sept.  20,  1902.  Na 
50903  C. 

The  General  Passenger  Department  of 
the  Detroit  United  Railway  System.  Ex- 
plains conditions  and  discusses  the  work 
of  this  department.  2000  w.  St  Ry  Jour- 
Oct.  4,  1902.    No.  50981  D. 

The  Rapid  Railway  System.  F.  W. 
Brooks,  W.  O.  Wood  and  A.  C.  Marshal 
An  illustrated  article  giving  a  full  account 
of  the  Detroit  &  Port  Huron  Shore  line 
Railway,  its  equipment  and  operation. 
3800  w.    St  Ry  Rev— Sept.  20,  1902.   Na 

50905  C. 

The  Street  Railways  of  Detroit.  An  il- 
lustrated article  giving  the  history  of  their 
development,  with  a  review  of  the  agita- 
tion for  low  fares,  and  a  table  showing  the 
relations  of  the  different  companies  form-  1 
ing  the  Detroit  United  Railway.  4500  w. 
St  Ry  Rev— Sept.  20,  1902.    No.  50902  C 

Discipline. 

Discipline  for  Street  Railway  Employes. 
W.  F.  Harrington.  Gives  rules  for  the 
government  of  conductors  and  motormen 
on  the  Camden  &  Suburban  railway,  and 
the  results  of  the  "demotion"  system,  de- 
scribing its  essential  features.  2200  w. 
St  Ry  Rev— Sept.  20,  1902.     No.  50910  C 

Electric  Locomotive. 

A  10,000- Volt  Locomotive.  Illustrated 
detailed  description  of  a  locomotive  built 
for  the  high-speed,  high-pressure  electric 
railway  experiments  near  Berlin.  2000  w. 
Elect'n.  Lond — Oct.  17.  1902.  No.  51- 
414  A. 

Electric  Traction. 

Electric  Traction  in  Its  Relation  to  Ex- 
isting Railways.  J.  W.  Jacomb-Hood. 
Extract  from  a  paper  read  before  the  Lon- 
don and  South-Westem  Ry.  Debating 
Soc.  Discusses  mainly  its  application  to 
suburban  service,  and  the  cost.  2000  w. 
Elect'n.  Lond— Oct.  17.  1902.    No.  51416A 


W'c  supply  copies  of  ihose  articles.    See  taj.*  *»v 
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Xtorated  Railway. 

Application  of  Electric  Traction  to  the 
New  York  Elevated  Railways  (Application 
dc  la  Traction  Electrique  au  Chemin  de 
Fer  Metropolitain  de  New  York).  H. 
Martin.  A  description  of  the  conversion 
of  the  New  York  elevated  railway  system 
from  steam  to  electric  traction.  Serial. 
Part  I.  3000  w.  I  plate.  Genie  Civil — 
Sept  13,  1902.     No.  51300  D. 

Suburban  Traffic  Conditions  of  London, 
England.  Philip  Dawson.  An  explana- 
tion of  the  conditions,  and  the  system  of 
railway  lines  existing  and  proposed  which 
are  expected  to  meet  all  requirements. 
Maps.  6000  w.  St  Ry  Jour— Oct.  4, 
1902.  No.  50991  D. 
Svrope. 

Electric  Railway  Schemes  in  Europe.  A 
statement  of  present  conditions,  and  what 
is  being  done  at  various  centers.  1700  w. 
Engr,  Lond — Oct.  17,  1902.    No.  51419  A. 

Szpoaition. 

Electric  Railways  and  the  St.  Louis  Ex- 
position. W.  E.  Goldsborough.  An  illus- 
trated article  giving  information  concern- 
ing the  transportation  and  electrical  build- 
ings and  electric  railway  exhibits.  2800 
w.  St  Ry  Rev— Oct.  20,  1902.  No.  51243  C. 

Fares. 

Collection  and  Registration  of  Fares  on 
City  and  Suburban  Lines.  William  C. 
Sampson.  Read  at  meeting  of  St.  Ry.  Ac- 
countants' Assn.  Briefly  describes  the  va- 
rious systems  tried  by  the  Union  Traction 
Co.  of  Indiana.  2700  w.  St  Ry  Rev- 
Get.  9,  1902.    No.  51 186  C. 

Freight. 

Electric  Express  and  Package  Delivery. 
George  Parker.  Read  at  the  Detroit  meet- 
ing of  the  St.  Ry.  Con.  Describes  the  sys- 
tem, methods  employed,  and  general  man- 
agement of  the  express  business  on  the 
roads  about  Detroit.  3500  w.  St  Ry  Jour 
—Oct.  II.  1902.    No.  51 147  D 

Freight  Business  on  Detroit  Interurban 
Roads.  An  illustrated  account  of  methods 
of  conducting  an  extensive  business  in 
competition  wiih  steam  roads.  1500  w.  St 
Ry  Jour— Oct.  4.  1902.     Xo.  50979  D- 

Handling  Freight  and  Express  on  Inter- 
urban Electric  Railways.  Albion  E.  Lang. 
I)escribes  this  work  as  carried  out  on  the 
interurban  roads  of  Northwestern  Ohio. 
III.  3800  w.  St  Ry  Jour— Oct.  4,  1902. 
No.  50986  D. 

IntenirbaiL 

An  Electric  Traction  System  Employing 
Single-Phase  Alternating  Current.  Gives 
the  paper  describing  this  new  system,  pre- 
sented by  B.  G.  Lamme,  at  the  recent  meet- 


ing of  the  Am.  Inst  of  Elec.  Engrs.,  with 
editorial  comment.  5300  w.  Eng  News — 
Oct.  2,  1902.    No.  50927. 

From  the  Lake  Region  to  the  Atlantic 
Sea  Board  by  Trolley.  R.  H.  Derrah.  An 
illustrated  account  of  a  trip  from  Port  Hu- 
ron, Mich.,  eastward  to* the  sea.  Brief  de- 
scriptions of  many  lines  and  the  towns  and 
cities  through  which  they  pass.  Maps. 
10300  w.  St  Ry  Rev—Oct.  20,  1902.  Se- 
rial.   1st  part.    No.  51244  C. 

Interurban  Road  Through  Ohio  Oil 
Field.  Illustrated  description  of  the  To- 
ledo, Fostoria  &  Findlay  Railway,  and  its 
operation.  2000  w.  St  Ry  Jour — Sept. 
27,  1902.    No.  50835  D. 

Power  Distribution  and  Operatirg 
Points  on  the  Detroit,  Ypsilanti,  Ann  Ar- 
bor &  Jackson  Railway.  An  illustrated 
article  considering  points  of  interest  in  the 
working  of  this  long  interurban  electric 
road.  2000  w.  St  Ry  Jour — Oct.  4,  1902. 
No.  50984  D. 

Single  Phase  Electric  Railway  System. 
B.  G.  Lamme.  Read  at  meeting  of  the 
Am.  Inst,  of  Elec.  Engrs.  A  description 
of  the  new  high-speed  electric  line  ex- 
tending from  the  suburbs  of  Washington 
to  Baltimore,  with  a  branch  to  Annapolis. 
8000  w.  Elec  Wld  &  Engr— Oct.  4,  1902. 
No.  5 102 1. 

The  Accounting  Department  of  Inter- 
urban Railways.  W.  B.  Brockway.  Dis- 
cusses the  many  problems  that  arise  in 
planning  a  system  of  accounting.  6800  w. 
St  Ry  Jour— Oct.  4,  1902.     No.  50987  D. 

The  Aurora,  Elgin  &  Chicago  Railway. 
This  noted  interurban  road  is  especially 
notable  for  its  speed.  This  article  dis- 
cusses the  elements  which  make  this  speed 
possible.  III.  6600  w.  St  Ry  Jour — Oct. 
4,  1902.    No.  50995  D. 

The  Boston  &  Worcester  Street  Rail- 
way. .An  illustrated  description  of  one  of 
the  latest  interurban  roads  of  New  Eng- 
land, representing  the  most  advanced  prac- 
tice. 5700  w.  St  Ry  Jour — Oct.  4,  1902. 
No.  50993  D. 

The  Oley  Valley  Railway.  Illustrates 
and  describes  one  of  the  most  interesting 
interurban  lines  in  Pennsylvania.  4000  w. 
St  Ry  Jour— Oct,  4.  1902.    No.  50994  D. 

The  Operation  of  Electric  Interurban 
Railways.  W.  O.  Wood.  Discusses  the 
problems  and  need*  of  these  roads.  2500 
w.  St  Ry  Jour — Oct.  4.  1902.  No.  50- 
983  D. 

The  System  of  the  Detroit.  Ypsilanti, 
Ann  Arbor  &  Jackson  Railway.  F.  E. 
Merrill.  Illustrates  and  describes  this  road 
which  was  the  first  to  construct  40  miles 
of  track.  3500  w.  St  Ry  Rev— Sept.  20, 
1902.    No.  50906  C. 

Track  and  Overhead  System  ioi  ^tv  Vcv- 
terurban    Electric    RaWway.    Cotvctimw^ 


//>  supply  copies  of  these  articles.    See  page  493. 


^ 


IHE  ENGINEERING  INDEX. 


the  economy  and  advisability  of  the  best 
conftniction,  with  estimate  of  cost  3500 
w.  St  Ry  Rev— Oct.  20,  1902.  No.  51- 
245  C. 

ondon  Tramways. 

The  Electrification  of  the  South  Lon- 
don Tramways.  Begins  an  account  of  the 
work  of  reconstruction,  staling  why  the 
conduit  system  was  adopted,  and  the  pro- 
posed extensions.  III.  1800  w.  Engng — 
C)rt.  3,  1902.  Serial,  isl  part.  No.  51- 
091  A. 

epair  Shops. 

The  Most  Economical  Management  of 
the  Repair  Shop.  Charles  S.  Banghart. 
Read  at  meeting  of  the  Penn.  St.  Ry. 
Assn.  Gives  a  list  of  machines  found 
most  generally  useful,  with  suggestions  as 
to  their  arrangement,  and  the  work  of  the 
shop  in  general.  1700  w.  St  Ry  Rev — 
Sept.  20,  1902.    No.  50909  C.    • 

oiling  Stock. 

New  Fireproof  Rolling  Stock  for  the 
Central  Ix)ndon  Underground  Railway. 
Gives  an  illustrated  abstract  of  the  plans 
and  specifications  of  the  motor  cars  and 
other  parts  of  the  equipment.  3000  w.  St 
Ry  Jour— Oct.  11,  1902.    No.  51 144  D. 

ules. 

Report  of  Committee  on  Standard  Code 
of  Rules  for  the  Government  of  Conduc- 
tors and  Motormcn.  Submitted  at  the 
Caldwell  meeting  of  the  St.  Ry.  Assn.  4000 
w.  St  Ry  Jour— Sept.  27,  1902.  No.  50- 
836  D. 

ignals. 

Signals  for  Urban  and  Interurban  Rail- 
ways. G.  W.  Palmer,  Jr.  Read  before 
the  Am.  St.  Ry.  Assn.  Shows  the  grow- 
ing need  of  the  best  signal  system  pos- 
sibJe,  and  discusses  the  requirements.  1700 
w.  St  Ry  Rev— Oct.  11,  1902.  No.  51- 
189  C 
tray  Currents. 

The  Electrolytic  Action  of  Currents  up- 
on Buried  Pipes  (I'eber  den  Elektrolyt- 
ischen  Angriff  Elektrischer  Strome  auf 
Eiscnrohren  in  Erde).  A.  Larsen.  A  re- 
view of  experiments  made  upon  buried 
iron  pipes  at  the  Technical  High  School 
of  Copenhagen.  1200  w.  Elektrotech 
Zeitschr— Sept.  18.  1002.     No.  51352  B. 

The  Prevonlion  of  Electrolysis  of  Gas 
and  Water  Pipes  in  Great  Britain.  A  re- 
view of  sttps  taken  by  the  British  Board 
of  Trade,  presented  by  W.  H.  Humphreys 
at  the  recent  meeting  of  the  Brit.  Assn.  of 
Water-Works  Engrs.  1700  w.  Eng  News 
—Oct.  2.  1002.     No.  50028. 

The  Prevention  of  Electrolysis  by  Peri- 
txlical  Reversal  of  Current  (Ueber  Peri- 
odiJicVie  Stromwendung  als  Mittel  zur  Ver- 


ringerung  Elektrolytischer  Zerstomngen), 
A.  Larsen.  Data  and  results  of  experi- 
ments showing  that  electrolytic  corrosioii 
of  buried  pipes  may  be  greatly  diminished 
by  daily  or  hourly  reversal  of  the  flow  of 
current.  1500  w.  Elektrotech  Zeitschr— 
Sept.  25,  1902.    No.  51358  B. 

Surface  Contact 

The  "Dolter"  Surface  Contact  System. 
A  review  of  a  book  giving  an  illustrated 
detailed  description  of  this  system.  2800 
w.  Elec  Rev,  Lond— Sept.  19,  1902.  Na 
50852  A. 

Tracks. 

The  Construction  of  Perfect  Track. 
Two  short  papers  by  J.  C.  Brackenridge 
and  R.  Trimble,  with  general  discussion. 
1 1000  w.  N  Y  R  R  Qub— Sept.  18, 
1902.    No.  51 123. 

Track  Construction  and  Maintenance  on 
the  Detroit  United  Railway.  Illustrated 
article  describing  methods  and  machines 
used  in  constructmg  and  maintaining  about 
188  miles  of  city  track  and  192  miles  of 
interurban  track.  3000  w.  St  Ry  Jour— 
Oct.  4,  1902.    No.  50978  D. 

Tramways. 

Procedure  on  Application  for  a  Tram- 
way Order.  Outlines  the  procedure  which 
must  be  observed  b^  those  who  promote  an 
electric  tramway  m  England  or  Wales. 
1400  w.  Elec  Rev,  Lond — Sept.  26,  1902. 
Serial,     ist  part.    No.  50959  A. 

Transfers. 

Registration  of  Transfers.  C.  D.  Mc- 
neely.  Read  at  Detroit. meeting  of  the  St 
Ry.  Con.  Outlines  the  arguments  for  and 
against  the  registration  of  transfers  with 
a  view  of  determining  evidence  from  which 
to  draw  a  conclusion.  1500  w.  St  Ry 
Jour— Oct.  II,  1902.    No.  51146  D. 

Trolley  Wires. 

Trolley  Wires  of  Special  Section  (Der 
Profil  draht).  Max  Schiemann.  A  dis- 
cussion of  the  so-called  "hour-glass"  sec- 
tion and  other  special  shapes  for  trdley 
wires,  with  regard  to  the  methods  of  sap- 
porting,  joining,  and  protecting  them. 
1500  w.  Elektrotech  Zeitschr — Sept.  18, 
1902.    No.  51353  B. 

Trucks. 

Trucks  for  Interurban  Ser\*ice.  C.  F. 
Uebelacker.  Gives  the  conditions  to  be 
met  by  a  truck  intended  for  high-speed 
service,  and  gives  illustrated  descriptions 
of  various  types.  4200  w.  St  Ry  Jour— 
Oct.  4,  1902.    No.  50989  D. 

T3me8ide. 

The  Tyneside  Tramwajrs  and  Tram- 
roads.  Brief  illustrated  descriptioa  of  this 
recently  opened  line.  3400  w.  Elec  Engr, 
Lond— Oct.  3.  1902.    Xo.  5M>74  A. 
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hold  ourselves  ready  to  supply — ^usually  by  return  of  post — the  full  text  of  every 
idexed  in  the  preceding  pages,  t»  the  original  language,  together  with  all  acccm- 
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ides  and  addresses  of  the  journals  regularly  reviewed  are  given  here  in  full,  but  only  abbre- 
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ndustrielle.     m.     Brussels.  Bulletin  de  la  Societe  d* Encouragement,   m.  Paris. 

Architect,     w.     Hoston.  Bulletin  of  Dept.  of  Labor,     b-tn.     Washington. 

Electrician,     m.     New  York.  Bulletin  Scientifique.     m.     Liege, 

neer  and  R.  R.  Journal,     m.     New  York.  Bull.  Soc.  Int.  d  Electriciens.     m.     Paris. 

Gas  Light  Journal,     xv.     New  York.  Bulletin  of  the  Univ.  of  Wis.,  Madison,  U.  S.  A. 

Jl.  of  Science,     m.     New  Haven,  U.S.A.  Bull.  Int.  Railway  Congress,     m.     Brussels. 

Machinist,  a*.     New  York.  Canadian  Architect,     m,     Toronto. 

if.  and  Iron  World.  »'.  Pittsburg,  U.S.A.  Canadian  Electrical  News.     m.     Toronto. 

Shipbuilder,     v.     New  York.  Canadian  Engineer,     m.     Montreal. 

Telephone  Journal.    «'.     New  York.  Canadian  Mining  Review,    m.     Ottawa. 

!es  Fonts  et  Chaussees.     m.     Paris.  Chem.  Met.  Soc.  of  S.  Africa,     m.     Johannesburg. 

>c.  d  Ing.  e  d  Arch.  Ital.     w.     Rome.  Colliery  Guardian,     w.     London, 

w.     London.  Compressed  Air.    m.     New  York, 

iral  Record,     qr.     New  York.  Comptes  Rendus  de  I'Acad.  des  Sciences,   w.   Paris. 

tr^l  Review,    s-q.    Doston.  Consular  Reports,     m.     Washington, 

s  and  Builder's  Magazine.    >;i.    New  York.  Contemporary  Review,     m.     London, 

d  Marine,    u*.     Berlin.  Deutsche  Bauzeitung.     b-tv.     Berlin. 

I   Mining  Standard,     w.     Sydney.  Domestic  Engineering,     m.     Chicago. 

u\    Coventry,  England.  Electrical  Engineer,     w.     London, 

c  Magazine,     m.     New  York.  Electrical  Review,    w.     London, 

r  &  Horseless  \'ehicle  Jl.     m.     London.  Electrical  Review,     n:     New  York, 

ider.     m.     Boston.  Electrical  World  and  Engineer,    w.    New  York, 

xhitect.     w.     London.  Electrician,    a-.     London, 

mbia  Mining  Rcc.    m.    \'ictoria,  B.  C.  Electricien.    a».    Paris. 

w.    London.  Electricity,     w.     London. 

Ancrican     Iron    and     Steel     Asso.      tv.  Electricity,    w.    New  York.  C^  r^r^r%]r> 
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Kiektri/itat.    b-w.    Leipzig. 

Klcktrochcmischc  Zeitschrift.    m.    Berlin. 

blektrotechniitche  Zeitschrift.    tc.    Berlin. 

(Clettricita.     w.     Milan. 

(engineer,    a'.    London. 

(engineer,    s-m.    Cleveland,  U.  S.  A. 

(engineering,    w.    London. 

Knginering  and  Mining  Journal,    w.    New  York. 

Kngincring  Magazine,    m.    New  York  &  London. 

Knginccring  News.    w.    New  York. 

Kngineering  Record,    w.    New  York. 

Kng.  Soc.  of  Western  Pcnna.    m.    Pittsburg,  U.S.A. 

l*irc  and  Water,    w.    New  York. 

I'oundry.    m.    Cleveland,  U.  S.  A. 

[jas  Knginccrs'  Mag.    m.    Birmingham. 

[las  World,    w.    London. 

Lf^nie  Civil,    w.    Paris. 

Licsundhcits-Ingcnicur.    s-m.    Munchen. 

[iiorn.  Dei  I^v.  Pubb.  e.  d.  Str.  Fcrr.    w.    Rome. 

[jlaser's  Ann.  f  Gewerbe  &  Bauwesen.    s-m.    Berlin. 

Horseless  Age.    w.    New  York. 

(ce  and  Refrigeration,    m.    New  York. 

111.    Zcitschr.    f.    Klein    u.    Straussenbahnen.     s-m 
Berlin. 

Indian  and  Eastern  Ivnginccr.    wi.    Calcutta. 

Ingencria.    b-m.    Buenos  Ay  res. 

Ingenicur.    u*.    Hague. 

Insurance   Engineering,    m.    New  York. 

Iron  Age.    w.    New  York. 

Iron  and  Coal  Trades  Review,    w.    London. 

Iron  and  Steel  Trades  Journal,    u:    London. 

Iron  'irade  Review,    u*.    Cleveland,  U.  S.  A. 

Jour.  Am.  Foundrymen's  Assoc,    m.    New  York. 

Journal  /\sso.   Eng.  Societies,    m.    I'hiladelphia. 

Journal  of  Electricity,    m.    San  Francisco. 

Journal  Franklin  Institute,    m.    Philadelphia. 

Journal  of  Gas  Lighting,    xt:    London. 

Journal  Royal  Inst,    of  Brit.   Arch.    s-qr.    London. 

Journal  of  Sanitary  Institute,    qr.    London. 

Journal  of  the  Society  of  Arts.    u*.    London. 

Journal  of  U.  S.  Artillery   b-m.    Fort  Monroe.US.A. 

Journal  Western  Soc.  of  Eng.    b-m.    Chicago. 

Journal  of  Worcester  Poly.  Inst..  Worcester,  U.S.A. 

I^ocomotive.    m.    Hartford,  U.  S.  A. 

Locomotive  Engineering,    m.    New  York. 

Machinery,    m.    London. 

Machinery,    m.    New  York. 

Madrid  Cientifico.    t-m.    Madrid. 

Marine  Engineering,    m.    New  York. 

Marine  Review,    w.    Cleveland,  U.  S.  A. 

Mem.  de  la  Soc  des  Ing.  Civils  de  France,   wi.    Paris. 

Metallographist.    qr.    Boston. 

Metal  Worker,    if.    Ntw  York. 

M^tallurgie.    a*.    Paris. 

Mincro  Mexicano.    a*.    City  of  Mexico. 

Minerva.    a\    Rome. 

Mines  and  Minerals,    wi.    ScraAton,  U.  S.  A. 

Miming  and  Sci  Press,    :;•,    San  Francisco. 

Mining  Journal,    xc.    London. 

Mining  Rcp^^rter.    u\    Penver.  V.  S.  A. 

Mitt,  aus  d  Kgl  Tech.    Versuchsanst.    Berlin. 

Mittheilungen  des  Vereines  fur  die  Ftirderung  des 
I.ocal  und  Strassenbahnwescns,    in.    Vienna. 

Motiern  Machinery,    r?:.    Chicago. 

Monatsschr.    d  Wurtt.  Ver.  f  Baukunde.    m.    Stutt- 
gart. 

M^niteur  Industricl.    xc.    Paris. 


Mouvement  Maritime,    w,    Brusselt. 

Municipal  Engineerimg.    m.    IndimnapolM,  U.  S.  A 

Municipal  Journal  and  Engineer,    m.    New  York. 

National  Builder,    m.    Chicago. 

Nature,    w.    London. 

Nautical  Gazette,   w.    New  York. 

New  Zealand  Mines  Record,    m.    Wellington. 

Nineteenth  Century,    m.    London. 

North  AroenCSm  Review,    m.    New  York. 

Oest.  Wochenschr.  f.  d.  Oeff  Baudienst.    u:    Vienna 

Oest.  Zeitschr.  Berg-  &  Huttenwesen.    w.    \ienna. 

Ores  and  Metals,    if.    Denver,  U.  S.  A. 

Plumber  and  Decorator,    m.    London. 

Popular  Science  Monthly,    m.    New  York. 

Power,    m.    New  York. 

Power  Quarterly.    New  York. 

Practical  Engineer,    u*.    London. 

Pro.  Am.  Soc.  Civil  Engineers,    m.    New  York. 

Procedings  Engineers'  Club.    qr.    Philadelphia. 

Pro.  St.  Louis  R'Way  Club.    m.    St.  Louis.  U.  S.  A 

Progressive  Age.    s-m.    New  York. 

Quarry,    m.    London. 

Queensland  Gov.  Mining  Jour.    m.    Brisbane,  An» 

tralia. 
Railroad  Digest,    w.    New  York. 
Railroad  Gazette,    a'.    New  York. 
Railway  Age.    w.    Chicago. 
Railway  &  Engineering  Review,    w.    Chicaga 
Review  of  Reviews,    m.    London  &  New  York. 
Revista  d  Obras.  Pub.    w.    Madrid. 
Revista  Tech.  ed  Apr.    b-m.    Catania. 
Revista  Tech.  Ind.    m.    Barcelona. 
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Revue  Gen.  des  Chemins  de  Fer.    m.    Paris. 
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Revue  Technique,    b-m.    Paris. 
Revue  Universelle  des  Mines,    m.    Liege. 
Rivista  Gen.  d  Ferrovie.    w.    Florence. 
Rivista  Marittima.    m.    Rome. 
Sanitary  Plumber,    s-m.    New  York. 
Schiffbau.    s-m.    Berlin. 
Schweizerische  Bauzeitung.    w.    Zurich. 
Scientific  American,    w.    New  York. 
Scientific  Am.  Supplement,    w.    New  York. 
Stahl  und  Eisen.    s-m.    Dusseldorf. 
Steam  Engineering,    m.    New  York. 
Stevens'  Institute  Indicator,    qr,    Hoboken,  U.S.A. 
Stone,    m.    New  York. 
Street  Railway  Journal,    m.    New  York. 
Street  Railway  Review,    m.    Chicago. 
Telephone  Magazine,    m.    Chicago. 
Telephony,    m.    Chicago. 
Tijds.  v  h  Kljk.  Inst,  v  Ing.    qr.    Hague. 
Tramway  &  Railway  World,    m.    London. 
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•  Major  W.  M.  Black,  Corps  of 
U.  S.  A.,  Chief  Engineer  De- 
F  Cuba.  Volumes  XI  and  XII 
il  Report  of  Major  General 
Vood,  Military  Governor  of 
;,  954  in.  by  6H  in. ;  pp.  (Vol. 
Vol.  XII.)  425;  maps  and  illus- 
'aper  binding. 

X)rts  cover  respectively  the  fis- 
iiing  Tunc  30,  1900,  and  the  six 
iing  Dec.  31,  1900.  They  are 
the  formal  language  of  govem- 
nents,  but  their  unadorned  rec- 
£  performed  is  wonderfully  im- 
rhc  reports  cover  the  whole  of 
describe  a  great  variety  of  en- 
md  sanitary  work,  including 
sewers,  parks,  harbor  improve- 
;r-works,  hospitals,  prisons,  etc. 
:ult  and  trying  circumstances, 
States  army  engineers  have  per- 
ir  task  with  wisdom  and  fidel- 
;h  the  most  satisfactory  results. 
can  read  this  straightforward 
the  renovation  of  the  Pearl  of 
s  without  a  feeling  of  gratifica- 

0  American  without  a  sense  of 

sturcs* 

:hanics  of  Engineering.  Vol. 
>tresses  in  Framed  Structures, 
of  Materials  and  Theory  of 
Vlso  the  Determination  of  Di- 
nd  Designing  of  Details,  Speci- 
lomplete  Designs  and  Working 
By  A.  Jay  DuBois,  C.  E.,  Ph. 

1  in.  by  8  in. ;  pp.  XXIII,  609; 
>;  plates,  50.  Price,  $10.  New 
m  Wiley  &  Sons.  London: 
k  Hall,  Ltd. 

the  twelfth  revised  edition  of 
;5cs  in  Framed  Structures,"  by 
iOT  of  civil  engineering  in  the 
cientific  School  of  Yale  Univer- 
although  issued  as  Vol.  II  of 
lanics  of  Engineering,"  is  Corn- 
ell This  work  is  a  very  com- 
sition  of  the  theory  and  prac- 
i  design  of  bridges  and  other 
Qcttires.  In  the  present  edition 
iplcs  of  least  work"  has  been 
f  applied  to  the  solution  of 
)lems.  including  those  of  the 
girder,  the  sw'wg^  bridge,  the 


arch  and  the  suspension  bridge.  There 
are  given  general  specifications  for  steel 
railroad  bridges  and  viaducts,  by  Theo- 
dore Cooper,  and  a  list  of  the  different 
members  in  a  bridge,  by  Prof.  J.  A.  S. 
Waddell.  There  is  a  chapter  on  modem 
high  buildings  by  William  W.  Crehorc, 
and  one  on  erection,  by  J.  S.  Deans.  The 
volume  is  profusely  illustrated,  and  is  of 
great  value  both  as  a  text  book  for  the 
engineering  student  and  a  work  of  ref- 
erence for  the  professional  engineer. 

Gai  Tcttlog* 

Gas  Analyst's  Manual  (Incorporating 
F.  W.  Hartley's  "Gas  Analyst's  Manual 
and  *'Gas  Measurement.")  By  Jacques 
Abady,  M.  Inst.  Mech.  E.  Size,  9  in.  by 
6  in. ;  pp.  XV,  561 ;  illustrations,  102 ;  tables. 
Price.  $6.50.  London:  E.  &  F.  N.  Spon, 
Ltd.    New  York:  Spon  &  Chamberlain. 

This  is  a  very  complete  treatise  on  the 
testing  of  illuminating  and  heating  p^s, 
written  from  a  British  standpoint.  Besides 
the  testing  of  the  ^as  itself,  tests  for  all 
the  materials  entering  into  the  manufac- 
ture of  gas  are  described.  Though  founded 
on  the  works  of  the  late  F.  W.  Hartley,  as 
mentioned  in  the  title,  this  volume  has 
been  amplified  to  have  a  far  wider  scope, 
and  Mr.  Hartley's  books  are  incorporated 
in  only  three  chapters  and  occasional  par- 
agraphs. In  the  present  volume,  there  are 
chapters  on  photometry;  standards  of 
light;  calorimetry  and  specific  gravity; 
tests  for  sulphur  and  ammonia;  coal  test- 
ing; testing  of  enrichment  and  purifica- 
tion materials;  quick  gas-works  tests; 
testing  of  bye-products;  technical  gas  an- 
alysis; and  meter  and  governor  testing. 
An  appendix  contains  many  useful  tables 
and  data.  The  book  is  handsomely  made 
and  bound,  and  is  altogether  a  most  com- 
prehensive manual  of  testing  for  the  gas- 
works engineer. 

Gearing* 

Worm  and  Spiral  Gearing.  By  Freder- 
ick A.  Halsey.  Size,  6  by  3^  in. ;  pp.  85 ; 
figures,  23.  Price,  50  cents.  New  York: 
D.  Van  Nostrand  Company. 

This  is  one  of  the  Van  Nostrand  Scieace 
Series,  and  reprinted  from  the  "American 
Machinist,"  of  which  the  author  is  asso- 
ciate editor.  The  theory  of  the  efiiciencf 
of  worm  gearing  is  laid  doNvti,  ^n^  ^<^ 
advantage  of  a  large  ang\e  oi  l\\TeaL^  \* 
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clearly  shown.  This  theory  is  supported 
by  facts  drawn  from  experience,  and  it 
points  out  clearly  the  procedure  to  be  fol- 
lowed in  order  to  insure  durability  and 
efficiency.  In  the  second  part  of  the  work, 
both  analytical  and  graphical  methods  of 
laying  out  spiral  gearing  are  given,  and 
the  subject  is  ably  discussed. 
[ndttfltflal  Coociliatioo* 

National  Conference  on  Industrial  Con- 
ciliation, Under  the  Auspices  of  the  Na- 
tional Civic  Federation,  Held  at  Rooms 
of  Board  of  Trade  and  Transportation, 
New  York,  December  i6  and  17,  1901. 
Size,  jVz  by  5  in.;  pp.  278.  Paper  bind- 
ing. Price,  $1.25.  New  York:  The 
Knickerbocker  Press  (G.  P.  Putnam's 
Sons). 

Part  I  of  this  book  consists  principally 
of  a  complete  stenographic  report  of  the 
above  conference,  including  addresses  by 
leading  representatives  of  capital,  of 
labor  and  of  the  general  public.  There 
are  also  a  list  of  the  industrial  commit- 
tee, appointed  after  the  adjournment  of 
the  conference,  consisting  of  36  members 
representing  the  public,  the  employers 
and  the  wage  earners,  and  this  commit- 
tee's ''statement  of  purpose."  Part  II 
contains  the  more  important  papers  read 
at  the  Chicago  conference  of  the  National 
Civic  Federation,  held  on  December  17 
and  18,  1900.  Appendix  I  has  the  "Ap- 
peal to  the  American  People,"  adopted  at 
the  Chicago  conference,  and  Appendix  II 
is  the  address  of  this  conference's  Nation- 
al Committee  on  Conciliation  and  Arbi- 
tration, issued  May  8,  1901,  at  New  York. 
On  the  whole,  this  little  volume  gives  a 
clear  view  of  one  of  the  most  notable  at- 
tempts that  has  been  made  to  get  "cap- 
ital" and  "labor"  together  and  make  them 
understand  each  other,  so  that  they  will 
see  that  their  true  interests  are  not  con- 
flicting, but  harmonious. 
hlpyard. 

Cramp's  Shipyard,  1850- 1902.  Size.  8 
by  5^i  in.:  pp.  X,  180:  illustrations,  26. 
Philadelphia:  The  William  Cramp  & 
Sons  Ship  and  Engine  Building  Co. 

This  book  is  printed  for  private  circu- 
lation by  the  great  shipbuilding  company 
which  h.'is  liad  so  large  a  share  in  creating 
a  new  navy  for  the  United  States.  It 
contains  a  brief  history  of  the  business 
wliich  was  founded  on  a  modest  scale  by 
William  Cramp  in  18,^0.  and  which  has 
since  grown  to  such  enormous  proportions. 
There  are  beautiful  illustrations  and  de- 
scriptions of  the  more  important  of  the 
321  sea-going  vessels  of  all  classes  w-hich 
have  been  built  in  Cramp's  shipyard, 
including  United  States.  Russian,  Jap- 
anese and  Ottoman  men-of-war.  The 
volume  is  elegantly  and  tastefully  made  in 
every  respect,  and  is  an  appropriate  epit- 
ome'of  a  great  enterprise. 


Timber. 

Timber.  A  Comprehensive  Stu^y  H 
Wood  in  all  its  Aspects,  Commercial  and 
Botanical.  Translated  from  the  French 
of  Paul  Charpentier  by  Joseph  KenndL 
Size,  10  by  6j4  in. ;  pp.  437 ;  illustrations, 
179.  Price,  $6.  London:  Scott,  Greo- 
wood  &  Co.  New  York :  D.  Van  Nos- 
trand  Company.  - 

This  book  covers  broadly  the  whole  tim- 
ber field,  starting  with  the  growing  tree 
and  carrying  the  history  of  wood  down  to 
the  point  where  it  is  ready  for  the  nwl- 
titudinous  uses  to  which  it  is  put.  Divi- 
sions of  the  book  are  devoted  to  the  phy- 
sical and  chemical  properties  of  wood: 
description  of  the  different  species  of 
wood ;  the  useful  varieties  of  tin^r  in  die 
different  countries  of  the  world;  forests, 
their  improvement,  preservation  and  ex- 
ploitation ;  the  preservation  of  timber,  in- 
cluding fireproofing;  and  the  applications 
and  products  of  timber,  this  last  part  in- 
cluding building  timber,  paving  wood, 
mine  timber,  railway  cross-ties,  gums, 
resins,  bark,  tanning  materials,  cork,  dy^ 
woods,  oil  of  wood  and  miscellaaeons 
wood  products. 
Wood  Turning. 

A  Manual  of  Wood  Turning.  By  C  R 
Richards,  M.  M.  E.,  Professor  of  Mechan- 
ical Engineering  at  the  University  of  NV 
braska.  Size,  13  by  12  in. :  pp.  20:  fig- 
ures, 64.  Price,  $1.00.  Lincoln,  Nch.: 
The  University  Book  Store. 

This  manual  presents  in  a  concise  man- 
ner the  methods  employed  in  the  turning 
of  wood.    In  order  to  best  adapt  it  for  nse 
in  the  college  shop,  where  a  treatise  in 
book   form  would  be   inconvenient,  it  is 
])rinted  on  separate  large  sheets,  on  only 
one  side  of  the  paper.     These  sheets  are 
perforated  so  that  they  can  be  kept  to- 
gether in  a  cloth  binder.    After  describing 
a  wood  lathe  and  the  tools  in  general  use, 
a  number  of  exercises  are  taken  up  and 
detailed  directions  for  properly  executing 
them  are  given.    The  exercises  have  been 
used    in   practical    instruction    for   many 
years,  and  the  whole  manual  has  a  very 
workmanlike  look  and  is  peculiarly  adapt- 
ed to  the  needs  of  mechanical  engineering 
students.  

BOOKS    ANNOUNCED. 

Twenty-Third  Annual  Report  of  the 
Ohio  Society  of  Surveyors  and  Civil  En- 
gineers. W.  H.  Boughton.  Secretary  and 
Treasurer.  Granville.  Ohio. 

.\merican  Municipal  Progress.  By 
Charles  Zueblin.  Size.  7V2  by  5  inch.; 
pp.  380.  Price,  $1.25.  New  York:  The 
Macmilhn  Companv.  London :  Macmillan 
&  Co..  Ltd. 

Le  Beton  Arme  et  Ses  Applications. 
2d  ed.  By  Paul  Christophe.  8vo:  847 
figures.  Price.  25  francs  ($7.50).  Paris 
and  Liege:    Ch.  Beranger. 
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THE  SUMMIT  LEVEL  OF  THE  PANAMA  CANAL 

By  George  S,  Morison.     With  an  Editorial  Introduction, 

As  Member  of  the  Isthmian  Canal  Commission,  Mr.  Morison  gave 
particular  attention  to  the  Panama  Canal  route  and  the  several 
proposed  Darien  lines.  With  his  pre-eminent  rank  as  an  engineer  and 
this  intimate  familiarity  with  the  special  problem  under  discussion, 
he  is  easily  a  foremost  authority  upon  what  might,  perhaps,  be 
termed  the  American  plans  for  the  great  waterway.  His  article  fol- 
lowing is  primarily  an  answer  to  the  argument  for  the  "two-lake"  pro- 
jet  of  the  Cotnite  Technique,  so  earnestly  supported  by  Gen.  Abbot  in 
our  preceding  issue.  In  effect  it  is  more — it  is  a  brief  statement,  ad- 
mirable for  its  conciseness  and  sufficiency,  of  the  Isthmian  Canal  Com- 
mission's solution  of  the  two  great  problems  of  the  work.  How  differ- 
ent was  their  position  from  that  of  the  French  eng^eers  in  approach- 
ing the  study — ^how  much  greater  their  freedom  to  consider  the  prob- 
lem as  a  whole — Mr.  Morison  explains  clearly.  In  the  light  of  his 
discussion,  one  suggestion  of  our  editorial  introduction  to  Gen. 
Abbot's  paper  must  be  withdrawn — ^that  is,  that  the  Commission  felt 
itself  too  limited  as  to  time  for  a  decision  upon  working  plans. 
The  projet  outlined  by  Mr.  Morison  is  not  merely  sufficient  for  com- 
parative estimates,  but,  in  the  Commission's  opinion,  best  for  the 
building  of  the  Panama  Canal.    The  Editors. 

THE  Panama  Route  was  selected  more  than  twenty  years  ago  by 
the  Congress  of  Paris  as  the  best  location  for  a  canal  across 
the  American  Isthmus.     The  wisdom  of  this  selection  has 
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lyb^A  v>rifirrr>tfl  by  ti>t  Lur.r- ^an  Gmal  Coozmissioii,  vliidi  advised 
(h^  t^\fxxwjC9  oi  the  %kxrjt  rrxs/t  as  the  oce  best  adapted  for  a  canal 
t//  b^  (xiik  by  tik(  ^Jnittd  Stares  Govemnicnt.  The  Panama  Route 
/l/>^  rii'X  hay^  the  Ir/w^t  summit  and  it  is  not  the  shortest  line.  The 
U/w^jti  vmmAt  ii  on  the  SiczmgusL  Rcfute  and  is  nearly  150  feet  lower 
rharr  the  n^ntir^l  summit  at  Panama,  The  shortest  route  between  the 
two  ^/.ean^  h  tht  San  Bias  Route  which  is  nearly  10  miles  less  than 
rhie  i'k,iikxusk  lifALtt.  but  the  Nicaragua  Route,  in  spite  of  its  low  sum- 
mit, u  Ifrtxr  tltntH  zs  lon^  between  oceans  as  the  Panama  Route,  and 
the  San  HUlh  liryiiU:  with  its  short  distance  has  a  summit  four  times 
a*  hi^h  aH  the  5iummit  at  Panama.  There  is  no  single  feature  of  the 
{'anama  Route  which  is  not  inferior  to  a  corresponding  feature  of  some 
other  rfAiU:,  On  the  other  hand,  there  is  no  route  in  which  the  worst 
feature  in  not  a  great  deal  worse  than  the  corresponding  feature  at 
Panama.  Aft<:r  balancing  all  the  Panama  Route  comes  out  ahead.  The 
two  fterious  features  of  the  Panama  Route  are  the  oxitrol  of  the 
Chagrcft  River  and  the  summit  cut  at  Culebra.  Each  of  these  per- 
niitu  of  an  entirely  satisfactory  solution  and  when  the  work  is  com- 
pleted no  further  difficulties  are  to  be  anticipated  from  either.  In  con- 
sidering the  best  plan  for  a  canal  these  two  constructive  features  must 
be  taken  together. 

The  study  of  the  Chagres  River,  which  was  made  by  the  New 
Panama  Canal  Company  from  records  collected  at  the  Isthmus  and 
c()llal>orated  in  Paris,  has  been  of  an  exhaustive  character  and  of  the 
greatest  value.  The  results  of  this  study  are  embodied  in  the  artide 
in  the  December  number  of  the  Engineering  Magazine  by  Gen. 
Ilrnry  L.  Abbot  who,  as  a  member  of  the  Comiti  Technique,  was 
especially  selected  to  develop  the  results  of  these  observations.  The 
principal  features  of  the  article  were  presented  to  the  Isthmian  Canal 
Commission  in  Paris  in  1899,  since  which  time  the  records  of  tfiree 
years  have  been  added,  the  full  benefits  of  which  are  now  given.  The 
conclusions  of  Gen.  Abbot  as  expressed  in  this  article,  giving  the 
leading  features  of  the  discharge  of  the  Chagres,  may  be  accepted 
as  the  latest  and  most  complete  information  on  the  subject.  They 
differ  from  the  data  used  by  the  Isthmian  Canal  Commission  only  in 
l>eing  in  greater  detail  and  scnnewhat  less  extreme  bodi  in  maxinnsn 
and  minimum  amounts,  the  Commission  having  sdtected  a  TtitntTrmTn 
discharge  somewhat  less  than  any  observed  minimum  and  proiided 
for  a  maximum  somewhat  in  excess  of  any  calctxiated  uuluuiuui. 

The  conclusions  of  Gen.  Abbot  may  be  bricSy  stated  The  masd- 
mum  flood  in  the  Chagres  occurred  in  18^  and  produced  a  cSscharge 
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of  78,614  cubic  feet  per  second  at  Gamboa,  which  is  approximately  the 
point  where  the  canal  leaves  the  Chagres  valley  to  cross  the  divide, 
and  of  112,730  cubic  feet  per  second  at  Bohio  where  the  dam  across 
the  Chagres  would  be  located.  Gen.  Abbot  estimates  that  this  flood 
discharge  at  Bohio  may  have  averaged  104,600  cubic  feet  for  37.3 
hours.  The  next  greatest  flood  occurred  in  1888  and  amounted  to  79,- 
000  cubic  feet  at  Bohio  and  to  64488  cubic  feet  at  Gamboa.  The  con- 
clusions of  the  Commission  were  that  the  canal  should  be  so  designed 
that  a  flood  representing  a  discharge  of  75,000  cubic  feet  per  second 
at  Bohio  would  not  interfere  with  navigation  and  that  a  flood  of  140,- 
000  cubic  feet  per  second  would  do  no  permanent  injury  to  the  canal. 
The  accommodation  of  floods  of  this  magnitude  is  simply  a  question 
of  size  of  channel.  The  Commission  adopted  a  speed  of  three  feet 
per  second,  about  that  of  the  Detroit  River  in  front  of  the  city  of 
Detroit,  as  the  limit  which  would  not  disturb  navigation,  and  about 
twice  this  speed  as  the  limit  which  would  not  injure  the  works  of  the 
canal.  The  minimum  average  discharge  of  the  Chagres  in  any  month 
at  Bohio  occurred  in  April,  1901,  when  it  averaged  565  cubic  feet  per 
second. 

If  a  tide-level  canal  were  to  be  built  the  Commission  was  of  the 
opinion  t/iat  it  would  be  necessary  to  hold  back  the  floods  of  the  upper 
river  by  impounding  them  in  a  lake  above  a  dam  at  Alhajuela  and  to 
make  the  canal,  which  would  necessarily  be  in  the  lowest  part  of  the 
valley,  of  such  dimensions  that  it  would  safely  carry  off  the  remainder 
of  the  flood.  If,  however,  a  high-level  canal  were  adopted,  the  area  of 
the  channel  everywhere  could  easily  be  made  adequate  to  take  the  en- 
tire discharge  of  the  Chagres  at  a  speed  which  would  not  even  inter- 
fere with  navigation.  It  was  also  manifest  that  the  higher  the  level 
of  the  lake,  the  larger  would  be  its  cross  section  everywhere  and  this 
relative  increase  would  be  greatest  in  the  most  constricted  places. 
Furthermore,  as  it  was  considered  important  to  make  the  lake  the 
summit  level  of  the  canal,  the  height  of  this  lake  fixed  the  depth  of 
the  great  Culebra  cut,  the  importance  of  which  is  manifest  from  the 
fact  that  each  foot  of  increased  depth  of  cut  represents  more  than 
300,000  cubic  yards  of  excavation,  with  a  corresponding  expenditure 
of  money  and,  what  is  more  important,  of  time  in  the  completion  of 
the  work. 

The  Commission  adopted  a  height  of  90  feet  above  mean  tide  and 
five  feet  above  the  crest  of  the  spillway,  as  the  maximum  level  for 
Lake  Bohio;  this  is  about  18  feet  higher  than  the  level  selected  by  the 
French  engineers  and  recommended  by  Gen.  Abbot.     This  change 
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represents  a  corresponding  increase  of  depth  of  water  in  nearly  the 
whole  area  of  Lake  Bohio  and  a  reduction  of  something  like  6,000,000 
cubic  yards  of  excavation  in  the  Culebra  cut. 

Besides  increasing  the  depth  and  area  of  the  lake,  and  thus  facil- 
itating navigation,  this  change  extended  the  lake  up  the  valley  of  the 
Chagres  nearly  to  the  site  of  the  proposed  Alhajuela  dam,  this  exten- 
sion of  lake  having  one  advantage  of  which  little  has  been  said.  The 
upper  Chagres  is  a  clear  mountain  stream  with  rocky  banks  and  rapids 
over  coarse  gravel  or  boulders.  It  shows  no  sign  of  silt  and  there  need 
be  no  fear  of  its  bringing  down  material  which  would  cause  sandbars 
and  deposits  below.  A  few  miles  below  Alhajuela  the  character  of  the 
banks  changes,  and  fine  material  is  found  which  is  washed  away  during 
freshets  and  produces  silt  and  sandbars  below.  With  the  lake  at  the 
higher  level  all  this  soft  material  would  be  perpetually  submerged  in 
positions  where  there  would  be  little  danger  of  washing,  and  the 
amount  of  silt  brought  into  the  lake  would  be  very  greatly  diminished. 

The  only  objection  that  can  be  raised  to  this  increased  height  of 
lake  is  the  additional  lockage  required  to  approach  it  in  each  direction, 
and  the  additional  height  of  dam. 

As  to  the  first  objection,  the  plan  of  the  Commission  involves  no 
more  locks  on  the  west  side  than  the  plans  of  the  French  Cpmpany, 
and  the  lifts  of  these  locks  do  not  exceed  the  lifts  proposed  by  the 
French  engineers  for  the  locks  on  the  east  side.  On  the  east  side  the 
plan  of  the  Commission  proposed  locks  of  the  imusual  lift  of  42  feet; 
that  such  locks  are  practicable  no  engineer  will  deny.  If,  however, 
it  is  thought  important  to  keep  the  lift  down  to  the  limit  of  about  10 
meters,  adopted  by  the  French  engineers,  it  is  perfectly  possible  to  use 
three  locks  instead  of  two,  two  of  the  three  to  be  located  at  the  Bohio 
site  and  the  third  lock  either  at  Peiia  Blanca  or  at  Tiger  Hill  as  will 
be  explained  hereafter. 

So  far  as  the  dam  is  concerned  the  maximum  height  selected  by 
the  French  engineers  seems  to  have  been  adopted  on  a  purely  arbitrary 
basis.  With  some  modification  in  dimensions  and  construction  a  dam 
90  feet  high  will  be  as  safe  as  a  dam  70  feet  high.  The  head  of  water 
against  the  dam  can  be  reduced  by  raising  the  level  below  as  well  as  by 
reducing  the  level  above,  and  if  a  third  lock  is  used  the  level  below  wiD 
be  raised  so  that  the  head  against  the  dam  will  not  exceed  that  con- 
templated by  the  French  plans.  Moreover,  while  the  author  is  con- 
vinced that  the  amount  of  seepage  under  the  dam  will  be  insignificant 
even  with  the  increased  head,  there  are  various  ways  by  whidi  the 
flow  of  water  through  any  permeable  material  below  the  present  lied 
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of  the  Chagres  can  be  cut  oflF,  some  of  which  methods  would  not  in- 
volve an  unreasonably  large  expenditure. 

The  French  plan  proposed  to  limit  the  amount  of  water  which 
should  be  admitted  into  Lake  Bohio  from  all  sources  at  any  time  to 
about  33,000  cubic  feet  per  second.  The  discharge  was  to  be  taken 
over  two  spillways,  both  regulated  by  systems  of  sluices,  through  di- 
version channels  on  each  side  of  the  canal,  to  the  sea,  while  the  control 
of  the  lake  was  also  to  be  handled  through  regulating  works  in  connec- 
tion with  the  upper  dam  at  Alhajuela.  Apparently  the  ability  of  the  di- 
version channels  below  to  carry  oflf  the  discharge  was  the  principal 
measure  which  limited  the  supply  of  water  to  be  admitted  into  the 
lake  at  any  one  time.  The  scheme  was  very  carefully  worked  out 
and  there  is  no  doubt  that  it  would  be  effective.  The  Commission, 
however,  considered  it  unnecessarily  complicated  and  it  involved  a  per- 
sonal element  in  the  working  of  the  sluices  which  it  was  desirable  to 
avoid.  It  was  necessary  not  only  to  regulate  the  height  of  the  water 
in  the  two  lakes  as  floods  increased,  but  to  apportion  the  discharge  of 
Lake  Bohio  between  the  two  separate  diversion  channels. 

The  surveys  made  by  the  New  Panama  Canal  Company  revealed 
the  fact  that  near  the  head  of  the  Gigante,  a  small  tributary  of  the 
Chagres  above  Bohio,  there  was  a  gap  at  an  elevation  65  feet  above  tide 
water,  through  which  the  overflow  of  the  lake  could  be  taken  into  the 
lower  valley  of  the  Chagres.  This  was  a  comparatively  late  discovery, 
but  the  location  was  at  once  adopted  for  one  of  the  two  spillways. 
The  beauty  of  this  location  for  a  spillway  was  its  distance  from  the 
dam  and  the  line  of  navigation,  while  borings  showed  a  good  rock 
bottom  on  which  a  masonry  structure  could  be  founded.  The  area 
of  the  lake  is  about  1,000,000,000  square  feet.  Calculations  showed 
that  a  fixed  spillway  2,000  feet  long  at  this  place  would  carry  off  a 
discharge  of  80,000  cubic  feet  per  second,  with  the  water  five  feet 
above  the  crest  of  the  dam,  and  a  discharge  exceeding  100,000  cubic 
feet  with  the  water  six  feet  above  the  crest.  With  such  a 
spillway  the  regulation  of  the  lake  would  become  entirely  auto- 
matic. It  would  be  the  simplest  kind  of  a  hydraulic  prob- 
lem. During  any  period  of  excessive  rainfall,  no  matter  how 
long  continued,  the  waters  of  the  lake  would  rise  until  the  flow 
over  the  spillway  equaled  the  flow  into  the  lake.  When  the  excessive 
rains  were  over  the  lake  would  continue  to  fall  until  a  condition  of 
equilibrium  was  reached  again.  Except  during  extreme  floods  the 
discharge  from  the  lake  would  seldom  maintain  the  water  more  than 
a  foot  above  the  crest  of  the  spillway :  a  rise  of  four  feet  in  j8  hours 
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would  represent  an  average  storage  in  the  lake  of  23,000  cubic  feet 
per  second ;  a  flood  equal  to  that  of  1879  would  probably  never  involve 
a  discharge  of  over  80,000  cubic  feet  per  second  over  the  spillway. 
But  even  if  an  extreme  flood  beyond  all  precedent  and  of  indefinite 
duration  should  occur,  it  would  simply  mean  a  slight  further  devatioo 
of  the  surface  of  the  lake;  there  is  a  large  margin  for  safety  and 
ignorance.  The  absolute  simplicity  and  automatic  character  of  tiiis 
arrangement  made  it  one  of  the  most  satisfactory  solutions  of  a 
hydraulic  question  which  has  ever  been  reached.  The  channels  in  the 
more  constricted  portions  of  the  lake  are  abundantly  adequate  to  take 
care  of  the  flow  of  water.  The  spillway  is  abundantly  large  to  carry 
off  any  discharge. 

There  remain  but  two  problems.  The  first  is  the  supply  of  water 
during  the  dry  season  when  the  discharge  of  the  river  is  not  adequate. 
The  actual  demands  of  the  canal  for  lockage,  leakage,  evaporation, 
and  all  other  usual  requirements  are  not  far  from  1,000  cubic  feet  per 
second.  The  actual  deficiency  in  any  one  year  would  be  less  than 
3,000,000,000  cubic  feet.  The  plan  of  the  Commission  contemplated 
making  the  channel  through  the  lake  and  the  summit  cut  sufficiently 
deep  to  allow  the  lake  to  be  drawn  down  three  feet  to  supply  this 
deficiency  of  water.  There  are  other  means  of  supplying  it.  It  is  not 
improbable  that  the  wisest  course  would  be  to  build  the  upper  dam  at 
Alhajuela  and  provide  for  this  additional  storage  in  an  upper  lake;  in 
the  writer*s  mind  the  principal  reason  for  doing  this  would  be  to  reduce 
the  depth  of  excavation  through  the  Culebra  cut. 

Tlic  second  problem  is  the  disposal  of  the  water  after  it  has  left 
the  spillway.  The  location  of  the  Lesseps  tide-level  canal  followed  the 
lowest  portion  of  the  valley  of  the  Chagres  and  this  canal  was  sup- 
posed to  be  completed  to  within  two  miles  of  Bohio.  It  crossed  the 
Chagres  several  times  and  for  a  length  of  about  three  miles  the  canal 
excavation  has  become  the  main  channel  of  the  river,  which  has 
aKindonod  its  more  circuitous  natural  course.  The  spillway  is  about 
four  miles  from  the  navigable  channel  in  Lake  Bohio  and  more  than 
two  miles  from  the  canal  below  the  locks.  The  canal  continues  in  this 
low  country  to  Gatun,  from  which  point  it  bears  northerly  to  Colon 
while  the  Cliagres  River  flows  westerly  to  its  mouth.  A  series  of 
swamps  lie  between  the  line  of  the  canal  and  the  hills.  The  discharge 
over  the  spillway  would  be  taken  through  these  swamps  and  would 
be  kept  out  of  the  canal  by  a  series  of  levees  made  of  material  exca- 
\-ated  from  the  bed  of  the  canal.  At  Gatun.  however,  the  oonrse  of  the 
oannl  crosses  the  Cliagres  and  the  valley  between  the  hiUs  is  contracted. 
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At  this  point  it  would  be  necessary  to  cut  a  large  deep  channel  across 
the  peninsula  made  by  a  bend  of  the  river  and  at  a  safe  distance  from 
the  canal,  through  which  the  floods  would  be  diverted.  This  diver- 
sion channel,  with  the  aid  of  a  channel  between  two  of  the  swamps 
and  the  protection  of  the  levee  on  the  exposed  side  of  the  canal, 
would  send  the  maximum  discharge  of  the  spillway  safely  to  the  sea. 

There  is  another  solution  of  this  problem  which  would  probably 
be  less  costly  and  which  the  writer  prefers.  This  scheme  was  regarded 
with  favor  by  the  Isthmian  Canal  Commission  and  a  survey  was  made 
of  the  line  it  would  follow,  but  it  was  considered  premature  to  adopt 
it  for  the  estimates  of,  the  Commission's  report.  It  contemplates 
keeping  east  of  the  lowest  part  of  the  valley,  following  substantially 
the  route  of  the  Panama  Railroad  from  Bohio  to  Gatun  where  it 
would  join  the  French  location.  This  line  would  save  a  mile  and  a 
quarter  of  distance  and  would  leave  the  present  canal  and  the  lower 
valley  of  the  Chagres  entirely  free  to  take  the  discharge  of  the  spill- 
way. Furthermore,  at  Tiger  Hill  there  is  an  excellent  site  for  a  lock 
and  the  canal  could  be  carried  on  an  intermediate  level,  about  26  feet 
above  tide  water,  from  the  Bohio  locks  to  this  point,  thus  reducing  the 
lift  of  the  Bohio  locks  and  the  head  of  water  against  the  dam.  If 
this  line  was  adopted  the  discharge  from  the  spillway  would  nowhere 
come  within  half  a  mile  of  the  canal,  and  then  only  through  the  deep 
channel  opposite  Gatun  where  it  would  be  defended  by  rocky  banks. 
For  much  of  the  length  the  canal  would  be  carried  at  a  level  safely 
above  any  possible  discharge.  This  route  is  shown  on  the  map  and  the 
profile  which  accompany  this  article. 

Cc«nparing  the  plan  adopted  by  the  New  Panama  Canal  Company 
with  that  recommended  by  the  Isthmian  Canal  Commission  the  ver>' 
different  circumstances  under  which  their  work  was  done  should  be  re- 
membered. This  difference  lies  not  so  mugh  in  the  time  available  for 
study  as  in  the  general  problem  which  each  had  to  consider.  The 
French  Company  found  itself  with  an  unfinished  property  on  which 
enormous  sums  had  been  expended,  which  was  worse  than  useless 
in  its  present  condition,  and  which  could  be  saved  only  by  completing 
it  in  the  shortest  possible  time  and  with  the  least  possible  expenditure 
of  money  which  was  yet  to  be  obtained.  So  marked  were  these  con- 
ditions that  the  plan  advocated  by  Gen.  Abbot,  of  two  lakes  the  level 
of  the  lower  and  larger  of  which  was  to  extend  through  the  Culebra 
cut,  was  rejected  in  favor  of  a  plan  in  which  the  summit  level  was 
placed  45  feet  above  this  lake  and  reached  from  the  lake  by  a  flight 
of  two  locks,  while  a  feeder  of  complicated  and  difficult  construction 
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was  provided  to  supply  the  summit  level  from  the  upper  lake  above 
the  Alhajuela  dam.  This  plan  was  but  little  less  costly  than  the  plan 
which  made  the  lake  the  summit  level,  but  was  adopted  because  it 
was  thought  that  it  could  be  completed  in  two  years  less  time.  The 
French  Company  adopted  a  bottom  width  generally  of  about  100 
feet  and  a  depth  of  nine  meters,  about  29.5  feet,  but  in  the  portion  of 
the  canal  through  the  low  country  north  of  Bohio  the  plans  showed 
the  original  dimensions  adopted  more  than  twenty  years  ago  by 
Lesseps  with  a  bottom  width  of  72  feet.  It  was  also  impressed  with 
the  value  of  the  work  already  done  and  felt  it  necessary  to  use  as  much 
of  it  as  was  possible.  The  Isthmian  Canal  Commission  had  a  different 
problem;  the  canal  must  be  the  one  best  adapted  to  the  demands  of 
commercial  and  military  service.  The  depth  was  increased  to  35  feet, 
the  bottom  width  to  150  feet,  and  the  greater  the  amount  of  free 
navigation  with  broad  channels  the  better.  Instead  of  using  the  old 
channel  of  the  contracted  Lesseps  dimensions  between  Bohio  and 
Colon,  its  plans  were  based  on  full  dimensions  here,  although  this 
enlargement  involved  the  removal  of  a  very  large  portion  of  the  spoil 
banks  deposited  when  the  original  excavation  was  made,  and  made  the 
amount  of  work  to  be  done  here  almost  as  great  as  if  nothing  had 
ever  been  done.  The  Commission  felt  less  bound  by  the  value  of  old 
work,  discarded  partially  completed  diversion  channels  which  did  not 
appear  to  be  in  the  best  location,  and  generally  endeavored  to  get 
the  canal  which  would  be  most  satisfactory  when  done  within  reason- 
able limits  of  time  and  cost. 

The  Commission's  plan  lends  itself  to  the  opening  of  the  canal 
before  it  is  completed  in  its  entirety.  Much  of  the  structural  work  can 
be  deferred  until  the  canal  is  actually  put  in  service.  The  Gigante 
spillway,  the  Bohio  dam,  and  the  diversion  channel  west  of  Gatun  must 
be  completed.  All  the  locks  are  in  duplicate,  and  the  construction  of 
the  second  lock  can  be  postponed  till  after  the  opening  of  the  canal. 
The  provision  for  additional  storage  of  water  to  supply  the  waste  of 
the  dry  season  can  also  be  deferred. 

In  one  important  respect  the  French  Company  and  the  Commis- 
sion were  guided  by  the  same  idea ;  they  both  felt  that  is  was  necessary 
to  complete  the  canal  as  early  as  could  well  be  done,  and  to  accomplish 
this  the  depth  of  the  Culebra  cut  must  be  reduced  as  much  as  possible. 
The  method  adopted  by  the  French  Company  to  accomplish  this  end 
was  the  higher  summit  level  through  the  cut.  The  method  adopted 
by  the  Commission  was  to  raise  the  level  of  Lake  Bohio.  The  orig- 
inal Lesseps  plan  was  for  a  sea-level  canal.  TTiis  plan  was  rejected  by 
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the  new  French  Company  for  three  reasons ;  the  difficulty  of  controlling 
the  Chagres,  the  great  cost  of  the  Culebra  cut,  and  the  time  required 
for  its  construction.  It  was  also  rejected  by  the  Commissicm,  whidi 
felt  that  the  Chagres  could  be  handled  even  with  a  tide-level  canal, 
that  the  cost  of  the  excavation  was  not  enough  to  be  prohibitory,  but 
considered  the  time  required  to  complete  such  a  canal  so  great  as  to 
outweigh  all  other  considerations. 

The  advantage  of  the  interior  lake  is  not  merely  the  control  of  the 
Chagres  and  the  water  supply  of  a  siunmit  level ;  it  will  be  a  g^eat  aid 
to  navigation.  The  total  area  of  the  lake  it  about  40  square  miles, 
of  which  10  square  miles  are  more  than  35  feet  deep  at  normal  stage 
and  more  than  40  feet  deep  during  times  of  extreme  flood.  This  lake 
is  shown  on  the  accompanying  plan.  It  forms  an  interior  harbor 
nearly  as  large  as  the  upper  bay  in  New  York  Harbor,  and  will  have 
all  the  advantages  of  a  fresh-water  anchorage  which  have  been  ascribed 
to  Nicaragua  while  it  is  not  so  large  as  to  be  troubled  by  the  waves 
which  limit  the  anchorages  of  its  larger  rival  to  the  more  protected 
localities.  The  plate  shows  two  steamers  at  anchor  in  Lake  Bohio, 
one  of  them  as  large  as  the  Oceanic,  which  give  some  idea  of  the 
available  room.  In  many  ways  the  existence  of  this  lake  is  an  impor- 
tant advantage  which  would  be  lost  in  a  tide-level  canal.  It  is  about 
equally  distant  from  the  Caribbean  Sea  and  from  Panama  Bay.  It  will 
be  the  natural  meeting  point  for  steamers.  The  whole  transit  will 
consist  of  two  canals  and  an  intermediate  lake,  all  three  of  about 
equal  length.  The  passage  through  each  canal,  including  the  locks, 
will  take  from  four  to  five  hours ;  the  passage  of  the  lake  one  or  two 
hours  more.  Ships  starting  from  either  terminus  in  the  early  morning 
will  meet  in  the  lake,  and  pass  out  into  the  fiirther  ocean  at  twilight 
Ships  starting  at  noon  will  probably  spend  the  night  in  the  lake  and 
proceed  in  the  morning. 

While  the  author  does  not  believe  that  the  Alhajuela  dam  will  be 
needed  during  the  early  years  of  canal  operations,  and  considers  that 
with  a  lake  of  the  enlarged  dimensions  adopted  by  the  Commission 
it  will  never  be  required  for  the  purpose  of  controlling  floods,  he  docs 
think  that  the  upper  lake  will  prove  the  most  economical  and  satis- 
factory method  of  storing  the  reserve  water  which  will  be  required 
for  use  during  the  low-water  season  as  traffic  through  the  canal 
increases.  His  own  studies  have  confirmed  the  conclusions  of  Gen. 
Abbot,  "that  all  the  water  that  can  ever  be  demanded  by  any  probable 
traffic"  can  be  obtained  from  the  Chagres,  even  though  the  traffic 
is  several  times  the  23,000,000  tons  suggested  as  a  maximum. 
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FREAKS  AND   FALLACIES  IN  STEAM-ENGINE 

DESIGN. 

By  Egbert  P.  Watson. 

Mr.  Watson's  long  experience  in  the  field  of  steam  engineering  has  covered  a  considcrablt 
portk>n  of  that  wonderful  advance  which  was  recently  reviewed  in  these  pages  by  Mr.  W.  M. 
McFarland,  in  his  series  on  "The  Growth  of  Economy  in  Marine  Engineering."  In  the  fol- 
lowing article  Mr.  Watson  takes  up  some  of  the  false  steps  by  which  ignorant  or  dishonest 
inventors  have  strayed  from  the  true  line  of  advance. — Thk  EoiToas. 

THE  work  of  the  world  is  practically  done  by  one  type  of  engine — 
a  circular  disk  piston  working  in  a  cylinder,  driving  a  shaft 
through  the  media  of  cranks  and  connecting  rods.  I  have, 
perhaps,  been  needlessly  explicit  in  specifying  a  circular  piston,  but 
in  view  of  the  fact  that  there  are,  or  have  been,  many  kinds  of  pistons 
for  steam  engines,  it  is  not  improper  to  designate  the  one  which  ex- 
perience and  precedent  have  found  to  be  the  most  suitable.  Many 
years  ago  (1844)  Captain  John  Ericsson  designed  and  built  engines 
lor  the  United  States  steamer  Princeton ;  these  had  pistons  rectangu- 
lar in  profile  which  worked  in  a  semi-cylinder,  the  same  as  a  door 
swings  cm  its  hinges.  Not  ver>'  long  ago  I  saw  an  engine  with  a 
piston  which  was  hemispherical,  bisected  in  a  plane  obliquely  to  its 
Dcnmal  axis ;  I  say  piston,  but  this  was  really  only  a  portion  of  it,  for 
there  was  a  further  detail  consisting  of  two  vanes  working  through 
slots  in  the  hemisphere  that  received  the  actual  pressure  of  the  steam. 
Square  pistons  reciprocating  in  square  cylinders  have  also  been  con- 
structed, and  pistons  which  were  a  section  of  an  annulus,  reciprocating 
in  annular  cylinders.  But  the  engine  which  has  done  the  principal  work 
of  mankind — at  least  up  to  the  present  period  marked  by  the  promis- 
ing advent  of  the  steam  turbine — ^is  of  the  type  described  at  the  be- 
gximing  of  this  article,  and  its  adoption  has  not  been  dictated  by  fancy 
or  the  whims  or  notions  of  manufacturers,  but  simply  by  the  fact  that 
it  has  given  the  highest  efl&dency  knoiK-n.  That  is  to  say,  a  given 
weight  of  steam  in  a  reciprocating-piston  engine,  with  a  circular  piston, 
has  given  the  most  power  for  the  least  expenditure. 

This  knowledge  has  been  dearly  bought,  for  men  in  all  ages,  from 
the  first  inception  of  the  steam  engine,  have  worshipped  strange  gods 
in  its  likeness,  only  to  find  that  they  had  wandered  far  from  the  trutf). 
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1  jmighi  <:AiL  tutbt  oq^anurtt  "freak  engmw"  tecaaae  lii&r  are  mrimff 
r>cwitj^>,t  vf  fcUrrrancv  iii  the  j^eaeraLl  ri'pe,  not  from  hir-  Sain:  m 
Uilittit  tJit  trtL'/Tit  vf  iiig*r:uvut  dtrki^erfc.  ]  -wilixngh'  a&mr  rtm  ifa«- 
shvw  L'.)^.«^uit  V  of  ^  c<an<i.iL  iediid,  Inz:  ]  znust  add  thitf  it  if  nu^ihcaL 
j.l  it  Lk'/  j,fiLni';uliLr  ikCvitiitii^t  i2  tht  najwiiT  »>i  c&ss  iar  £  aeam 
*:sj4^'ij.^.  Vy  «^  ^-iLpatbk  of  ♦TjK.^niii^  a  bcrK  power  in  laK  lie  ^aoe isxaOhr 
'X:/^u]/i«:;C  hy  bucii  Tfj^'jjm^ ;  tJitrt  ifc  "'room  «i>G  Tcrgc  ■cnnniSi''  on 
ji'meiy-jnji.*:  ^:ai^  </u.t  oi  k,  hriacred  icir  all  tbt  •ptywts'  ToqwTo&  aor 
i/jjwjufjbLCtufijjj^.  J"^^  zri:^riut  j/urj>05«  as  cxccpdoo  nay  ie  tta^ocsD  to 
tiiii  fcUiwj^jil,  1/ur  it  wi^j  r>t  imno^  in  arnost  all  casou  liaaa  Jftttr  ( 
rijiad.<;  (<yf  c</r/;iyacnri*:fci  irt  whoJly  diiwpated  when  liic  cffiocDCj  ci  < 
lyjx:  ife  rn<Aiurtd  and  iht  power  de%'eiOpc<i  is  wdgfaed  in  lihc  ^^bmngy 
Tljal  ife  t/>  feay,  ihf:  r<:«j>ectivt  powers  of  the  redprocatiiig  cngiDc  aod 
Um:  fr<:ak  eiJi^ine  are  in  no  wise  comparable,  all  other  defects  and  <fis- 
a/lyantag«r:i  Ixriri;/  ignored.  One  of  the  first  announcements  made  oo 
flie  xidvt-nt  of  a  new  freak  engine  ih  that  it  has  no  dead  center,  no  piston 
rifti  or  <:rotoft>  li*:a/l,  no  valve  gearing,  and  requires  no  engineer,  etc;  it 
might  lie  add'-d  that  it  has  no  power,  or  not  what  it  shocdd  have  for 
ihc  nit*iiiti  ii  demands.  If  this  serious  defect  be  ignored  by  eqtiip- 
{ling  (he  vehbel  it  iH  in  with  an  abnormally  large  boiler,  there  is  no 
liuoyancy  and  iieitiier  passengers  nor  cargo  can  be  carried.  The  whcde 
prrxredure  witii  freak  engines  is  an  effort  to  harmonize  radical  de- 
firctH  of  dehign  and  principle  with  established  facts  and  precedents, 
and  aft«:r  experimenters  liavc  spent  all  the  funds  they  can  beg  or  bor- 
row, th«*y  begin  to  rcali/.c  that  they  are  on  the  wrong  train. 

In  this  direction,  the  wasting  of  money  in  futile  experiments,  I 
hav(^  seen  some  astonishing  instances.  It  would  be  impolitic  to  men- 
tion specilir.  cases  of  the  character  indicated,  but  a  general  reference 
!(>  onr  wluoh  occurred  but  a  few  years  ago  is  not  improper.  An  in- 
vrntor  conceived  the  idea  of  a  new  steam  engine  which  was  to  revolu- 
tionise the  business  (they  never  do  less  than  this)  and  he  proceeded 
to  put  his  iilras  into  practical  fomi.  He  was  not  a  machinist,  certainly 
not  a  nurhanio.  1  le  overcame  this  difficulty  by  engaging  assistants 
vvh(i  liad  tlie  necessary  qualifications  but  were  not  experienced  in 
steam  ci\gineering.  The  result  of  the  combined  talent  of  the  staff 
was  a  machine  quite  unlike  anything  ever  known  before,  and  its 
very  uniqueness  and  imixxssibility  as  a  steam  engfine  seemed  to  con- 
vince all  ooncerneil  that  they  had  made  a  great  discovery.  They  were 
Si>  certain  of  this  that  they  went  into  the  manufacture  of  the  engine 
at  once  upon  a  larj::e  scale,  without  even  demonstrating  its  practica- 
bility for  any  purpose  whatever,  the  designer  being  able  to  command 
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to  the  -r^ra^^'-^*^  tTUc  vt^di  vocjc  oo  d)e  work  xi^^  the  k!^jl:^ 
spedal  »i^' "■>!■<.  :iar  verv  ssciess  for  asr  ocber  work  >Pi<Yt^  ittxxn^esl 
aboL  These  tsolis  were  ejLcefi?nig!y  iir^  lad  Ikatv:  hetn^  w)K>il> 
new  zn  rharazter,  zZ  parreras  az:<i  nxtixnK  had  to  be  nvAde  tor  thetu 
also.  This  cxpenchurc  be  it  resnarfced.  was  unvienaktti  prisv  to 
anj  kzxnrjec^  of  the  possabr.'idcs  or  defects  of  the  pniKti>le  v^t  there 
was  one)  of  the  cxigine.  and  not  one  alone  of  vMie  kind  was  uude« 
bat  madiines  were  designed  for  all  possible  uses  likely  k\  be  ei^* 
ooantered.  I  cannot,  without  giving  a  clue  to  this  fwrticubr  enter- 
prise, describe  these  machines,  but  nothing  more  bixarre  or  AbsuT\{ 
in  the  line  of  sane  machine-designing  was  ever  made  before.  1 
have  had  a  tolerably  wide  experience  in  tliis  directiiMi  in  various  jxirts 
of  the  country,  and  when  I  went  through  these  shops  1  cvHiKl  not  be- 
lieve that  any  one  connected  with  the  enterprise — except  the  orij* 
inator  of  it — had  the  least  idea  that  the  scheme  was  plausible,  to  say 
nothing  of  being  practicable.  I  must  add  that  not  only  wore  various 
kinds  of  machines  designed,  but  several  of  each  type  were  installed, 
and  there  they  stood  in  long  rows  on  the  floor,  melancholy  instances 
of  the  fatuity  of  man  when  he  once  gets  a  wrong  sheer. 

When  a  general  knowledge  of  this  adventure  was  made  known 
through  the  technical  press  the  originator  of  it  was  kindly  advised  that 
his  engine  was  a  monstrosity  of  engineering  and  totally  useless  for 
the  purpose  he  intended  it,  but  these  warnings  did  not  deter  hint  in 
the  least  from  following  his  plans  to  the  bitter  end  of  total  failure; 
just  how  many  hundreds  of  thousands  of  dollars  were  spent  tipon 
this  particular  freak  was  not  made  public,  since  it  was  a  private  los.i 
with  which  the  public  had  no  concern.  It  is  not  an  isolated  iimtanre 
by  any  means,  and  not  the  least  objectionable  feature  of  sucli  enter- 
prises is  the  ruin  of  persons  of  small  means  who  invest  all  their 
money  in  them  when  florid  announcements  of  their  great  value  arc 
advertised  all  over  the  land,  in  just  such  exaggerations  as  tlie  presH 
dispatch  here  quoted  from  a  late  issue  of  a  daily  paper. 

"After  working  through  several  yearn  of  diArr>iiragenirnt,  fitirrrftii  hnn  at 
last  come  to  the  inventor  of  a  certain  device.  He  han  received  word  fr^mi 
George  W.  Melville,  chief  engineer  of  the  United  States  Navy»  that  it  has 
been  accepted  by  the  United  States  Government  and  he  has  assurance  that  It 
win  be  put  in  use  by  European  powers. 

"The  machine  was  the  winner  of  a  competition  authoHxed  tiy  the  Govern 
ment  for  ofl  burners  that  could  be  used  to  increase  the  speed  of  war  vessels. 
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Blank's  apparatus  claims  superiority  in  the  faxX  that  it  does  not  bum  oil 

directly,  but,  by  the  infusion  of  steam  and  hot  water,  the  oil  is  converted  into 

a  gas,  which,  while  yet  hot,  is  fed  to  the  fire. 

**It  is  asserted  that  this  increases  the  amount  of  heat  ten  times  and  it  is 

said  that  battleships  equipped  with  this  burner  may  increase  their  speed  by 

four  or  five  knots  per  hour." 

Readers  of  The  Engineering  Magazine  do  not  require  to  have 
the  absurdities  of  this  paragraph  pcnnted  out  to  them,  but  men  who 
read  the  newspapers  with  a  view  to  investing  in  schemes  which  will 
make  them  rich  quickly  too  often  act  upon  sudi  wild  statements.  Just 
here  is  a  remarkable  feature  of  freak-engine  enterprises — ^the  avidity 
with  which  an  impossible  scheme  is  absorbed  by  financial  confeder- 
ates. A  list  of  the  promoters  and  stockholders,  sometimes  pub- 
lished, reveals  the  names  of  tmknown  individuals  ostensibly  backing 
and  promoting  it,  but  if  these  perscms  are  looked  up  and  demand  is 
made  for  their  personal  knowledge  of  it,  not  one  of  them  can  or  will 
say  anything  that  has  a  bearing  upcm  its  actual  conunercial  value, 
or  soundness  frcnn  an  eng^eering  point  of  view.  They  willingly 
assert  that  they  ''think"  it  is  a  good  thing,  especially  the  dummy 
stockholders  who  have  been  promised  shares  for  the  use  of  their 
names ;  but  none  of  them  can  be  held  responsible  for  his  statements. 

Some  years  ago  I  was  present  at  a  visit  of  a  prospective  investor 
in  one  of  these  engineering  fallacies,  having  strolled  in  to  look  at 
the  thing  from  curiosity.  The  promoter  was  present  in  perscxi,  and 
the  prosperous-looking  investigator  was  at  once  pounced  upon  by 
him.  He  first  pointed  out  the  steam  gauge,  which  showed  a  pressure 
of  only  lo  ix>unds,  and  said  that  the  gentleman  could  see  for  himself 
that  it  was  a  very  low-pressure  engine ;  where  other  makers  had  to  have 
ten  times  the  pressure,  his  would  run  with  far  less  and  give  out  greater 
power.  To  demonstrate  this  assertion  he  took  a  piece  of  waste  in  his 
hand  and  bore  down  heavily  upon  the  periphery  of  the  flywheel. 
"You  see"  he  said,  eflFusively,  to  the  gentleman,  "that  it  does  not 
check  it  in  the  least;  just  try  it  yourself,"  handing  him  the  waste. 
The  gentleman  advanced  timidly  and  gingerly  touched  the  flywheel, 
much  as  if  he  was  polishing  a  watch  case,  and  said,  after  reflection: 
•'Enormous  power!" 

"I  am  an  engineer  of  long  experience"  said  the  promoter,  "and  wish 
to  inform  you  of  certain  facts  in  the  case  which  you  cannot  be 
aware  of,  but  upcxi  which  much  depends.  The  lo  pounds  on  the 
gauge  grives  us  hundreds  of  pounds  in  the  cylinder,  the  increase  being 
obtained  through  this  system  of  levers  which  you  see  here.  These 
multiply  the  original  pressure  many  times,  but  we  have  only  to  pty 
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for  the  lo  pounds  of  steam  shown  on  the  gauge.  The  levers  also  cause 
the  main  shaft  to  travel  at  twice  the  speed  of  revolutions  (?)  of  the 
piston,  so  that  we  actually  get  twice  as  much  power  from  the  engine 
as  others  do.  Xow  I  will  show  you  another  test  of  the  available  power 
which  any  one  can  see  for  himself,  without  being  an  engineer/' 
The  promoter  shut  the  globe-valve  and  the  engine  kept  on  spinning 
away  for  quite  a  while  before  it  slacked  up,  then  he  turned  triumph- 
antly to  the  possible  investor,  who  was  greatly  impressed.  The  pro- 
moter, however,  carefully  omitted  to  explain  that  the  engine  was  not 
doing  any  work,  and  that  it  had  an  enormously  heavy  Hy wheel,  so 
that  it  could  not  stop  immediately  if  it  had  wanted  to.  What  effect 
this  jockeying  had  upon  the  investigator  is  unknown  to  me,  but  he 
disappeared  into  an  inner  office,  the  promoter  following  with  alacrity. 

Another  curious  feature  of  the  freak-engine  mania,  with  investors, 
is  that  they  become  ardent  advocates  of  the  scheme  and  serve  to 
induce  others  of  like  ignorance  to  participate  in  the  riches  which  are  to 
to  be  made  from  it.  They  enjoin  the  greatest  secrecy  as  to  the  exist- 
ence oi  t!  V  engine,  and  seldom  seek  advice  from  persons  who  would 
be  able  to  enlighten  them.  I  have  been  approached  by  parties 
of  the  kind  mentioned,  but  when  I  endeavored  to  learn  something 
about  the  construction  and  plans  of  the  engine  and  its  inventor,  so 
that  I  could  form  an  opinion  of  its  practicability,  they  refused  to  give 
any  particulars,  which,  of  course,  ended  the  interview. 

It  has  been  stated  in  previous  lines  that  the  power  developed  bv 
the  freak  engine  is  less  than  that  of  a  standard  reciprocating  of  th.c 
usual  type,  and  this  is  readily  seen  when  it  is  compared,  engine  for 
engine — that  is,  when  equal  ])iston  areas  and  steam  pressures  are 
employed.  For  the  sake  of  compactness,  and  from  exigencies  of  the 
design,  most  of  the  freaks  have  very  short  piston  strokes,  say  three 
or  four  inches,  and  by  reason  of  this  feature  make  a  brpro  number  of 
piston  strokes  per  minute ;  but  even  then  the  piston  speed  in  feet  per 
minute  is  very  low.  In  the  case  of  standard  engines  of  small  size, 
say  3  by  5  inches  cylinder  and  piston  stroke,  running  at  250  revolu- 
tions per  minute,  the  piston  speeds  are,  respectively,  125  feet  per 
minute  and  208  feet  per  minute,  so  that  the  freak  must  run  nearly 
twice  the  speed  of  the  standard  engine  for  the  same  power  nominal. 
It  is  claimed,  however,  by  the  advocates  of  such  engines  that  this  is  a 
virtue  instead  of  a  defect,  because  they  have  some  mechanism  by 
which  they  gain  power,  usually  levers,  but  sometimes  cams,  or  their 
equivalent,  and  oftener  than  otherwise  flywheels.  If  objection  Is 
made  to  this  statement,  the  inventor  wishes  to  argue  the  proposition 

Digitized  byLjOOQlC 


1 


5»4  ////'    h.\'G!\'fJiRI\'G   MAGAZISE. 

irififiiwl>,  hut  lif*-  i^  frxi  short  for  this:  when  men  are  wilHng  to  be 
t\(un\(i\  ',\u<\  M\v\(f\  it  i^  a  thankless  task  to  try  to  convince  them 
Oi;il  ffi;irhi»irs  ^ivc  out  Ic-^s  than  is  put  into  them,  instead  of  more:  for 
only  th*'  t*>f iniotiy  of  their  hank  accounts  can  convince  them. 

"I);mK'roiK  coiicrit-.  arc,  in  ihcir  natures,  poisons,  which  at  the  tir-^t  arc 
•.(.if«r  foiiiwl  lo  <lis|;i.tc.  hilt,  with  a  littlc  act  upon  the  blood,  burn  like  the 
iniiM'.  <if  -.iilphnr." 

'I  his  wril  (Icscrihcs  the  frcak-cnj.(ine  person;  not  even  his  depleted 
rx(lirc|nrr  rcsi rains  his  clTorts  to  j.:;et  something  for  nothing,  unless. 
inchT(l,  he  is  willinj.,^  lo  learn  hy  adversity.  The  number  of  these  last 
is  exrc'cdini^ly  small.  It  is  the  commonest  thing  to  find,  in  looking 
over  a  new  freak  engine,  that  it  varies  but  slightly  from  similar 
e\periments  made  hy  Richard  Roe  half  a  century  or  more  ago.  and 
it  wtudtl  siHMn  that  so  far  from  having  any  ideas  of  their  own.  inven- 
tiMs  had  lansacked  ancient  engineering  records  in  endeavors  to  find 
sotni'thing  to  impiove  upon  hy  a  trilling  change  of  detail  or  port. 
riie\  lootn  up  very  large  upon  the  port  question,  and  devise  such 
intricate  cotUraptions  in  this  directii^t  that  it  incurs  to  a  CNiiical  person 
that  it  would  riH|uire  steam  oi  more  than  ordinary  intelligence  to  find 
its  wax  thi*ougl\  them. 

luveniiou  i>  easy.  .\  nuvhanic  who  knows  what  he  neeils  can 
«vadd\  doxise  n\aohines  for  any  useful  purjv^se.  let  it  ho  what  it  may: 
hut  diMNworx  ;d\!  that  is  another  proix>sition  entirely,  and  when 
nuM>  think  thox  have  n\ade  tMie  in  mechanics,  or  science  either.  f«»r  that 
n>AtTer.  thox  should  i^o  into  retreat  for  a  considerable  perio«i.  and 
cIv^sTon  thon^solvos.  I  hex  tuxM  res: rain:,  h  is  always  the  dream 
oi  !^vvlur.v,^l  en:husias:s  tha:  thex  n-ax  .v-jc  o.a>  make  a  di>C'»ver\'. 
An.;  '.:  *.>  /;o;d>tVss  :his  x\ir;-o'-:Vie-x\:s''.^  ^\v.v:ng  before  iheri:  which 
k"^A^;^  :ho  ivcak  onj^iiie  *^\tV.  :o  pro>oc::u  h:>  end!e>s  quest .  S*.!ne- 
t;r,vx.  '.n^;v\\;.  he  h^s  a  :vea>::ra>'v  s:^vViss  H:s  engine  actually 
\\\vkv.  »:  xVvV.so  :>c  *-xxxNv'  :.^  :;:-:  -o^r.lar'.},  arj.:  :o  :b«-»>e  v.h---  see 
*v" ' \  , V : : \x .'^ •  \ '  A " . -.  \ •  >: ^' V  •  ^ ' .-v' * : * X < ;. : \ -.- V  - :  <oe' ' >  : ;  Ix  a  >■: t-p  :  rw ar ^ . 

•*v;o       x\'^.  *    :X    x\  \.vr    .      •  ■,^.    :  ■       ^   -v-'-'-kre-  i.^versi'-    :>crr 
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FOUMDRY  MANAGEMENT  IN  THE  NEW  / 
CENTURY. 

By  Robert  lUiclianan. 
II.— CRANE  SERVICE  FOR  THE  FOUNDRY  FLOOR. 

Mr.  lUichanan's  scries  began  iti  inir  i»reee«lin4r  nuir.l>er  with  an  article  on  "The  I".c»'r.'::;:«al 
I'r'xluction  of  C'astinirs,"  coneerneM  chiefly  with  the  general  arraniienient  of  the  f«»un«lry.  liic 
<iucsti«m  of  heating  antl  vintilatiiui,  and  the  -.iipply  of  tooU  and  nnnor  plant.  The  i-re^er.t 
section  take-  up  the  crane  -er\  ice  and  the  ilrying  "'f  cores  an«l  nioidd-.  'IJie  next  papc  wiil 
«l«*al  with   'Moulding   l»y    Hand   and   l»y    .M.ichine."      Tiih    Krtir<'RS. 

^*J  V  all  foniidry  appliances,  the  cupola  alone  excepted, 
cranes  rank  hif^liest  in  impc^rtance.  An  ample 
crane  service,  as  well  as  speed  and  niceiv  of 
movement,  have  an  incalciilahle  effect  in  provluc- 
inii^  the  ])ro])er  spirit  and  tone  in  which  the  work- 
should  he  carried  o\\.  \\\  short,  if  the  crane>  are 
slow,  the  i)ace  will  surely  he  slow;  if  fast,  then 
the  work  can  he  and  ouj^ht  to  he  smartly  pro- 
duced. With  had  (^r  indifferent  cranes  and  tieti- 
cient  crane  service,  had  results  are  certain. 
I  have  already  indicated  that  jih  cranes  occupy ini^  the  middle  of 
the  foundry  rto(^r,  whatever  their  services  in  the  i)ast  may  have  hcen, 
are  an  anomaly  and  a  hindrance  in  these  times.  There  is  one  position 
in  which  a  jil)  crane  excels  all  others,  and  cnie  only,  and  it  does  not 
come  within  the  scope  of  these  articles.  Xothinj:^:  can  excel  a  jib  crane 
placed  at  the  raised  centre  of  a  circular  pit  in  which  pipes  are  cast  on 
end:  but  in  any  other  foimdry  and  in  any  other  circumstances  jib- 
cranes  are  best  relep^ated  to  a  position  away  from  the  centre  of  the 
foundry  floor  and  lo  a  secondary  |>osition  as  auxiliaries  to  travelling 
cranes.  In  proof  of  this  contention  I  need  only  mention  the  restricted 
sphere  of  action  of  the  jib  crane,  the  awkwardness  and  loss  of  time 
with  which  any  ladles,  mouldinjT^  l>oxes,  lar^e  cores,  etc.,  are  trans- 
ferred from  crane  to  crane,  and  the  .e:eneral  dislocation  of  moulding: 
operations  which  ensues  when  this  is  beinij  done.  As  an  auxiliary, 
the  jib  crane  is  in  its  proper  sphere,  and  that  a  useful  one.  An  ar- 
ranf^ement  of  jib  cranes  which  in  practice  has  been  found  most  sev- 
viceable,  is  one  in  which  a  crane  is  placed  at  each  pillar,  each  crane 
havinj[j:  a  radius  jj^reater  than  half  the  distance  between   it  and  the 
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UVIiKArLlL   JiB  CkANE.   W  ITH    HAND  TROLLEV   TRAVEaSE  GEAR. 

Jil)  is  rijridly  supported  at  fixed  heiglil  and  motion  of  the  ram  conveyed  to  the  load  by  chains. 

Wnrkinj?  pressures,  300  to  750  lbs.  to  sq.  in.     R.   D.  Wood  &  Co.,  Philadelphia. 

next  crane.  In  each  pair  of  cranes  one  is  higher  than  the  other,  so 
that  when  swung  in  Hne  w-ith  the  girders  the  point  of  one  jib  is  inider 
the  other  and  both  are  out  of  the  way  of  the  travelling  crane.  Such 
an  arrangement  gives  a  good  sweep  of  the  floors  and  allows  of  the 
transfer  of  ladles,  moulding  boxes,  etc.,  should  the  travelling  cranes 
be  so  engaged  as  to  render  inconvenient  their  use  for  that  purpose  at 
the  moment.  However,  the  main  function  of  these  jib  cranes  is  that 
of  giving  the  numerous  minor  but  important  services  which  moulders 
so  often  require,  leaving  the  heavy  lifting  and  transport  in  general 
along  the  foundry,  to  the  travelling  cranes. 

There  should  be  a  crane  sweeping  the  space  immediately  in 
front  of  the  drying  stm-es,  for  the  purpose  of  loading  onto  the  stove 
carriages  the  smaller  class  of  loam  and  dry-sand  moulds  made  there. 
This  crane  performs  the  necessary  lifts  for  closing  the  moulds. 
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A  jib  crane  or  cranos  should  be  at  the  service  of  each  pit,  whether 
making  dry-sand  or  loam  work.  This  ^ives  the  moiiUlers  etig^aged 
in  heavy  core  work  the  unhampered  and  sole  use  of  a  crane  f<jr  all 
purposes  except  the  heaviest  lifts.  Thus  the  w<jrk  can  proceed  un- 
checked by  stoppages  caused  by  lendinj^  the  crane  to  others  requirin;^ 
its  use,  as  often  happens  if  a  lonj^  l)ay  be  served  only  by  a  travclkr. 

The  kind  of  jib  crane  most  suitable  as  an  auxiliary  will  dei>cnd  on 
the  outfit  hi  other  directions.  If  there  are  dynanms  for  liLrhtir.::  and 
power  purposes,  then  electric  jib  cranes  will  be  ilu-  best.  A  few  -uch 
cranes  may  be  rea<lily  shifted  from  point  to  point  as  the  w«';k  re- 
quires. c<^nnections  bein*^  available  at  these  pn>itions.  The  facility 
with  which  such  connections  may  l;e  made  .i:ive<  the  electric  crane  a 
certain  advanta.t^e  nver  the  h\<lraulic  crane,  but  neitb.er  t\!'e  NV»»nld 
pay  unless  as  a  user  of  power  developed  f<'r  otiier  pnrjxi^e-  a-  well. 
For  foundries  of  medium  size  havinir  neither  electric  n'»r  h\'iraM:i«' 


roRT.\BLE  ELECTRIC  ft?!-' R-KXE  BEINV;  7a>  V-iKifrT*.;.  FfrOU   ^r. 
Foundry  of  tlu:  Gereral   R.>>:r.-.c  (.i-.rr.^nrj.    "•■  t.*--.*- ■ 
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CRANES   IN   THE  KorXDRV  OF  THE  AF-US-ClI ALMEKS  CO.,    WEST  ALUS,    MICH. 

In  the  foreground  is  a  6(vti)ii  Sha\v  elcctrio  crane  with   15-ton  auxiliary  hoist  and  a  span  of 

;S   feet.     The  first  three-motor  crane  huilt  in  the   I'nite*!   States  was  desigticd  by 

Mr.   .\.    T.    Shaw   for  the    Milwaukee   foumlry  of  the   Allis  company   in 

1880,   and   was   in   continuous    n^e    for  ten   years. 


KorNDKY   CRANE  EnilPMENT.    r.IKMIN<;HAM     MACHINE   \    KOCNURY   CC».. 

lURMINtillAM.    AI.A. 

C>j:e   1  >ton  crane  and  t»ne  jo-ton  crane  with  3-ton  au\iliary  lioist :    I'awling  &•   IlarniseJifeirer, 

Milwaukee,   Wis. 
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power,  tlie  jib  crane  with  hand  winch  is  much  to  be  preferred  to  the 
smithy  crane  with  overhead  chain  block  one  sometimes  sees  in  a 
foundry.  The  smithy  crane  may  be  serviceable  in  a  smithy ;  in  a 
foundry  it  is  only  better  than  none,  and  that  is  the  best  which  can  be 
>aid  for  it. 


10-TOX    ELECTRIC  JllJ-CKANK   IN   THE   FOUNDRY  OF  THE   BALDWIN    LOCOMOTIVE   WORKS. 

i'HlLADELPHIA. 

Effective   radius  of  jib.   30    feet;   has  two  hoisting  speeds  and   lowers   hy   power  or  brake   at 
desired:   ci»n-itant-speed    motor.      \\m.    Sellers   &   Co.,    Philadelphia,    Pa. 

Coming  now  to  travellin<^  cranes;  the  type  most  in  use  in  Britain! 
is  that  driven  by  a  rope  carried  on  pulleys,  the  power  being  trans- 
mitted to  the  winch  or  crab  by  means  of  a  square  shaft.    A  good  dea'. 
of  power  is  absorbed  by  the  various  pulleys  carrying  the  rope,  but  I 
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HVDKAL'LIC    UK.\(  KHT    CKANK.       R.    I).    WOOD   &    CO.,    PHILADELPHIA. 

take  leave  to  doubt  that  it  takes  5  to  6  horse  power  for  every  100  feet 
of  rope,  as  has  been  stated.  If  that  were  so,  some  of  us  would  be  in 
the  evil  case  of  havinj^  no  power  left  over  to  do  the  work.  When 
well  made,  the  rope-driven  crane  is  a  very  serviceable  tool.  Its  prin- 
cipal weaknesses  are  these:  r)ano;er  of  the  driving  rope  breaking, 
danger  of  the  short  belts  on  the  crane  breaking  (one  being  a  cross- 
belt  ),  and  danger  of  the  slipping  of  the  belt  on  the  main  drive  should 
the  lifts  be  very  heavy.  J  have  found  it  a  good  plan  to  have  a  spare 
rope  ready  spliced  hanging  along  the  girders,  and  this  can  be  put 
into  position  and  running  resumed  in  a  comparatively  short  time.  To 
get  the  s])lice(l  ro])e  on  to  the  tightening  ])ulley  there  is,  of  course,  a 


.^O-TON    KOI'E-DRIVEX    OVERHEAD   TRAVELLINCJ    CRANE    FOR    THE    FOUNDRY. 
Craven   Bros.,   Ltd.,    Manchester. 


Digitized  by  VjOOQ IC 


FOUNDRY   MANAGEMENT. 


521 


30-T()N    STEAM    JIB  CRANK.    KOINDRY   OF  J.    M.    IHKH.E   \    (().,    WILM 1  NC.TON,   PEL. 

Height  <»t   iMivt.  j6  ft.;  cflfective  ra«liu>  of  h«H»k.  J3   ft.      All  movements  by   power.      Driven  l>y 

8   l»\    X  engine,  receiving  >team   through  upper  pintle  and  (iixcharging  through 

foundation  plate.      \\  m.    Sellers  \-  i^o,,   l*hila»lelphia. 

suitable  opening  in  the  carriaj^e  way  with  covering  plate  as  shewn  in 
the  diagram  on  the  next  page. 

Having  a  spare  rope  ready  to  take  the  work  as  stated  allows  one 
to  stop  the  nse  of  the  rope  at  work  so  soon  as  it  shews  signs  of  ijiving 
way,  and  so  an  actual  breakage  seldom  takes  place.  If  the  rope  does 
break  it  is  usually  when  there  is  a  large  ladle  of  iron  suspended  from  the 
crane,  or  some  similarly  awkward  circumstance.  It  takes  some  think- 
ing as  to  whether  it  is  best  to  pour  the  metal  into  small  ladles  and  so 
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:a.^-  v.:ar  ;  :u  -an.  irni  peer  liie  rrrnamder  on  die  Soov  by  means  of 
•he  =r.-.all  laiilcs.  :r  r.5k:  z-^rr-rur  ^^  rcpe  Luiiniiig  agaizi  before  the 
r-.e-.i!  ?«^'t  ir.  '['.tt  j^rz-t  '.aille-  Z:  l:?  imost  always  wise  to  pour  the 
r.e*al     ':*.  ir-:  ;-•  r  -:r  -!:e  -A'  :f  ha-rrnc  a  lar^e  block  of  solid  iron 
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-ELF-AL•;r^T:N'l    C!<\NE-R*)PE    TAKE-UP. 
Sc;i'.e  a;  :-r  •xirr'.^tely   i,io  lull  sire. 


It  shoiiM  be  seen  that  the  wearing  surfaces  on  foundry  cranes  arc 
amply  larj^^e,  as  otherwise  the  bearings  soon  wear  down  in  the  dust}* 
atmo>phcre.  Worms  and  worm  wheels  wear  thin  at  point  of  contact, 
<?nd  if  the  square  .shaft  gets  out  of  line  a  serious  vibration,  especially 
u  ith  light  loads,  \y,  set  up.  I  have  seen  green-sand  moulds  shaken  out 
l»y  such  vibration:  the  preventives  are  ample  bearings  and  wearing 
Mirfaces.  .«;hafts  in  line,  and  the  fullest  possible  exclusion  of  dust. 
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STEAM     KUNDKV    (KANE    EUR    THE    (iREAT    NORTHERN     RAILWAY     WORKS.    IK)NCASTER. 
r.y  Ju>^c•I>h    Dooth   &    Hri»s..   Ltd.,   Leeds.    England. 

One  advanlai^e  of  the  rope-driven  crane  is,  that  it  can  be  attended 
bv  a  lad  of  15  or  \()  years.  This  considerably  reduces  the  cost  of 
attention,  as  in  the  case  of  belts  breaking  or  anything  else  going 
wrong  the  engineman  or  general  repairer  sees  to  that. 

Another  useful  type  of  travelling  crane  for  foundry  use  is  that 
.vhich  is  steam-driven,  as  in  the  example  shown  on  this  page.     This 


20-TON    FOUR-MOTOR    ELECTRIC    TR.WELLING    FOUNDRY    CRANE. 
V'aughan  &  Sons.   Ltd..   Manchester. 
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HEAVY   CRANE  SERVICE  FOR  THE   FOUNDRY. 
A  large  lathe  hctl  in  cleaning  room,   Deutsche  Xilcs  Werkicugmaschinen   Fabrik,  Berlin. 


THREE-MOTOR   ELECTRIC   CRANE   OVER   FOUNDRY   CLEANING   FLOOR. 

Installed    by    X»>rthern    Engineering    Works  of   Detroit    in    foundry   of   Braddock    Mfg.    and 

Foundry  Co..  I>ra«ld«>ck.  Pa,     Illustrating  modern  pmcticc  in  facilitating  handling  of 

castings  in  the  cleaning  room. 
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crane  has  excellent  speed  of  travel,  and  a  clever  cranenian  will  travel, 
hoist,  and  traverse  simultaneously  if  required  with  the  i^reatest  facil- 
ity. In  this  respect  I  should  say  it  is  difficult  t(^  surpass.  It  rc(|uires, 
however,  a  higher  measure  of  ])ersonal  skill  in  the  craneman  than  is 
required  in  a  rope-driven  crane.  In  partinji^  moulds,  drawing:  pat- 
terns, or  any  similar  operation  involving  nicety  of  movenu-nt.  hoiler 
pressure,  quantity  of  steam  admitted  to  the  cylinders,  and  weight  of 
load  to  he  lifted  all  share  in  |)roducing  the  lifting  s])ced.     In  the  cases 


MOULDING     AN     ENGINK-BEDI'LATK    t  (M'E     WITH     (ORES     IIAN(.lN(i.     FolNDKV    OF     THE 
WESTINGHOISK    MACHINE    CO..    EAST    PITTSHIKC.,    PA. 

Suggestive  of  the  nicety  of  crane  nmvcment   necessary   in    foundry   service. 

mentioned  the  speed  is  desired  to  he,  at  the  heginning  at  least,  more 
felt  than  seen.  If  a  craneman  wants  to  get  into  trouhle  he  has  only 
to  lift  pattern  or  top  part  rapidly  for  the  first  inch  and  he  ai  once 
attains  his  desire.  Intelligence  and  experience,  however,  can  get 
very  satisfactory  results  with  this  crane,  hut  the  attendance  has  nec- 
essarily to  he  fairly  well  paid.  As  this  crane  is  self-contained  and 
independent  of  connecti(.)n  with  any  other  motive  power  or  gearing 
the  liability  of  stoppage,  temporary  or  otherwise,  is  very  little.  One 
drawback  it  has  is  the  necessity  of  getting  water  and  fuel,  usually 
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20-T0N    ELECTRIC    FOUNDRY    CRANE. 

F.nch)sccl  tirst-motitin  gearing.     Controlled  from  a  cage  travelling  with  the  crane  in  the  usua' 
manner.     Joseph   Adamson   &   Co.,   Hyde,   Kngland. 

gas  coke,  up  to  the  boiler.  This  is  done  by  having  a  supply  of  both 
fuel  and  water  on  the  cupola  platform  or  other  suitable  elevation. 
One  other  important  thing  has  to  be  borne  in  mind,  and  that  is  the 
liability  to  fire  by  using  a  boiler  near  the  roof.  If  the  roof  is  con- 
structed of  iron  with  slate  and  glass  as  the  covering  materials,  well 
and  good;  but  wood  is  dangerous. 

The  use  of  electric  cranes  has  extended  greatly  in  the  last  five 
years,  but  British  foundries  at  least,  in  marked  distinction  to  American 
practice,  have  been  slow  to  adopt  them.  Fear  of  the  fine  dust  which 
floats  about  in  the  upper  air  of  the  foundry  predisposes  many  to  adhere 
to  the  rope-driven  or  steam  traveller.  With  well  fitting  shields  and 
covers  the  risk  of  trouble  arising  from  the  cause  mentioned  may  l^c 
reduced  to  a  very  small  point  indeed. 

The  electric  traveller  is  almost  certain,  in  the  not  verv   far  oft 
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ELECTRIC   CRANE   TO   LIFT   3   TONS. 

Fitted  with  auxiliary  hand-gear,  and  arranged  to  be  controlled  from  the  floor,  if  .desired,  tiius 
saving  the  cost  of  a  special  attendant.     Joseph  .\damson  &  Co.,  Hyde,  England. 


Digitized  by 


i^oogle 


FOUNDRY    MAXAGEMEXT.  527 

future,  to  supplant  in  great  part  all  other  types  of  travellers  for  use 
in  large  foundries.  The  craneman  has  perfect  control  of  the  hoisting 
and  lowering  speeds,  and  that,  whatever  the  crane  may  be,  is  the 
greatest  necessity  of  all.  Travel  may  be  had  oi  any  desired  speed. 
and  when  not  in  use  no  power  is  being  expended.  This  latter  feature 
is  a  distinct  advantage  over  the  rope-driven  crane,  and  in  cleanliness 
and  non-liability  to  cause  fire  the  electric  is  superior  to  the  steam. 
traveller. 

Deficient  or  inefiicient  crane  service  is  a  fruitful  cause  of  loss  of 
valuable  time.    I  have  known  a  dozen  or  more  moulders  to  sit  ab<»ut  for 


30-TON    THREE-MOTOR    ELECT!.  CALI.V    DRIVEN    OVERHEAD   TRAVELLING    CRANE. 
Craven   Bros.,   Ltd.,   X'auxhall    Works.   Manchester,    England. 

two  hours  or  even  a  longer  time  waiting  on  crane  service,  and  this 
is  by  no  means  an  isolated  case.  It  is  useless  to  look  for  good  results 
where  such  a  state  of  matters  obtains.  The  crane  service  is  deficient 
if  the  moulder  has  to  wait  on  the  crane  five  minutes.  It  is  inefiicient 
if  the.  moulder  is  caused  extra  work  because  of  bad  lifts  or  break- 
downs in  coreing  or  closing  moulds.  Xo  effort  or  expense  should  be 
spared  to  make  waiting  on  cranes  unknown,  and  to  reduce  to  a  mini- 
mum the  additional  work  given  the  moulder  by  reason  of  bad  lifts,  etc. 
Stoves  for  Drying  Cores. — For  drying  small  cores  all  are  famil- 
iar with  the  rectangular  erection  having  a  cast-iron  plate  on  top  (this 
plate  usually  being  cracked)  and  a  fireplace  and  fire  under  the  plate 
on  which  the  cores  arc  placed  to  be  dried.  A  great  improvement  on 
this  is  the  core  oven  of  the  "Millett"  type.  It  is  more  economical  of 
fuel  and  dries  the  cores  without  burning  them.     Where  gas  is  avail- 
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:5-Ti'N    THkFE-NmTn.<   TR  WELLING   CRANE   IN   THE    NEW    FOl'NURY   OF   CRAVEX    BROS.. 
LTD..   REr»rn>n.    ENGLAXH. 
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Shi'wine  chain  lu-isi  and  ovuljcaJ   t:i.'*t\ 
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able  as  the  heating  agent  this  type  of  stove  is  difficult  to  excel  for 
drying  small  cores. 

The  illustration  shews  the  principal  features  of  this  stove. 

Stoves  for  Drying  Moulds. — Any  change  which  has  taken  place 
in  the  last  twenty-five  years  in  stoves  for  drying  moulds  and  large 


MILLETT   CORE  OVEN,    FOLNDRV   OF   THE    STEHBINS    MFCi.    0».,    »RI(.HT\V(MU>.    MASS. 
ShewinR  the   nianrcr   i»f  opening   the   swinging   tray>. 

cores,  has  been  in  details  only  and  not  in  the  main  features.  These 
stoves  are  usually  of  a  rectangular  form  and  of  a  size  suited  to  the 
moulds  to  be  dried.  They  are  fired  from  one  end  and  the  smoke  from 
the  fire  and  steam  from  the  moulds  are  drawn  from  the  stove  by  a 
Hue  placed  near  the  floor  at  a  point  furthest  from  the  fire.  The  flue 
is  connected  to  a  chimnev.  and  in  either  flue  or  chimnev  there  should 
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be  a  damper  by  which  the  draught  may  be  regulated  from  the  outside. 
The  fire  may  thus  be  retarded,  or  if  the  fire  is  burnt  down  the  heat 
may  be  retained,  at  will.  Where  stoves  have  to  be  entered  while  the 
fire  is  still  burning,  as  is  necessary  in  making  loam  cores,  they  should 
have  in  addition  a  top  chimney  going  up  through  the  foundry  roof 
to  the  open  air.  Such  a  chimney  need  be  of  only  moderate  area,  say  144 
square  inches,  and  should  be  closed  by  means  of  a  damper  which  is 


•  ELECTRIC  CRANE  INSTALLATION  IN  FOUNDRY  OF  MESS.  W.  H.  ALLEN  &  CO.,  LTDL, 

BEDFORD,  ENGLAND. 

opened  only  when  entrance  to  the  stove  is  about  to  be  made.  By  this 
means  the  hideous  wreaths  of  smoke  which  one  sees  so  often  when 
stove  doors  are  opened  are  dissipated  directly  into  the  atmosphere, 
and  not  into  the  foundry  first. 

When  moulds  are  heavy  the  carriage  on  which  they  are  placed  is 
made  to  run  on  rails,  these  rails  having  a  slight  inclination,  or  slope 
into  the  stove.  This  slope  of  rail  need  not  exceed  one  inch  in  twenty 
feet  and  assists  the  getting  of  the  carriage  into  the  stove  where  the 
**pinch  bar"  applied  to  the  wheels  of  the  carriage  is  the  means  used. 
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If  the  pinch  bar  is  the  means  ])y  which  tlie  carriai^e  with  the  moulds 
on  it  is  got  out  of  the  stove,  then  the  rails  ought  to  he  level.  The  slope 
into  the  stove  is  only  of  advantage  if  the  carriage  is  drawn  out  by 
means  of  the  crane  or  other  application  of  power  which  can  overcvnne 
the  adverse  grade  without  the  expenditure  of  manual  labour. 

Where  the  smaller  class  of  loam  or  dry-sand  work  is  comm(»n,  it  is 
best  to  have  no  rails  whatever  and  instead  have  the  floor  oiUside  the 
stove  and  the  floor  of  the  stove  itself  plated  with  i-inch  plates  which 
have  been  cast  in  open  sand.  A  niunber  of  small  carriages  as  shewn 
on  page  532  serve  as  stands  on  which  the  loam  moulds  may  be  built. 


•"X\  iX^ 

.  -  -A 

ILL.    -^    *'     ^ 

EI.ECTRIC  CRANES    IN   THE  (  H  ILLEl)-R()LL   KOUNDRV  OF  THE   L'MTED   ENGINEERING    AND 
FCHNDkV    10..   VANDEkGRIFT.    PA. 

In   the    foreground    is  a   -'o-ton   crane    with    j'j-ton    auxiliary   hoiyt:    the  other   t\v.»   r.rc    ;     ton 

cranes   with    5-ton   auxiliaries:   the   span   is   60    feet.      Sha.v    Klectric 

Crane   C\>.,    Muskeiiron.    Mich. 

run  into  the  stove,  dried,  finished,  and  cast,  in  many  cases  without 
having  to  use  a  crane  unless  it  be  to  close  on  the  "cope"  or  top  mould. 
Dry-sand  moulds,  of  course,  may  be  loaded  on  these  and  run  into 
the  stove,  but  whether  it  be  loam  or  dry-sand  moulds  which  are  being 
made,  if  much  coreing  has  to  be  done  it  is  best  to  get  the  mould  on  to 
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the  flfx^r.    The  moulder  is  thus  not  troubled  by  the  heat  of  the  car- 
riage and  his  work  is  at  or  under  his  level,  not  above  it. 

The  means  by  which  heavy  moulds  are  got  into  and  out  of  the 
drying  stoves  are  few  in  number,  and  the  most  primitive  of  all  is  the 
most  in  use.  I  refer  to  the  use  of  the  pinch  bar  previously  mentioned, 
which,  as  most  people  know,  is  applied  to  the  wheels  of  the  carriage; 
by  means  of  a  ^'heel"  formed  upon  the  pinch-bar  a  strong  leverage  is 
got.  With  a  hot  stove  and  hot  carriage  and  moulds,  getting  out  the 
carriage  by  the  means  mentioned  is  a  work  of  the  most  trying  nature. 
If  a  travelling  crane  is  available,  or  a  jib  crane  be  in  suitable  position, 
then  the  carriage  may  be  got  out  easily.  In  such  a  case  it  is  well  to 
have  a  sheave  or  pulley  block  fixed  on  the  floor  at  a  point  beyond  the 
rails  at  the  end  furthest  from  the  stove.  This  obviates  all  risk  of  the 
crane  tipping  up  a  badly  balanced  carriage.  A  similar  pullev  block 
at  the  inner  end  of  the  stove  may  also  serve  to  pull  in  the  carriage  by 
means  of  a  wire  rope  led  through  the  two  blocks,  if  one  end  be  at- 
tached to  the  crane  mentioned  and  the  other  to  the  inner  end  of  the 

carriage    carrying    the 
moulds. 

An  excellent  method  for 
getting  stove  carriages  into 
and  out  of  the  stove  is 
shewn  in  illustration  of 
stove  carriage  hi  use  by  the 
Falkirk  Iron  Coy.  One  of 
the  wheel  axles  is  extended 
in  length  at  one  end.  On 
this  end  is  keyed  a  ring 
having  recesses  as  on  a  cap- 
stan.   Two  capstan  bars  are 


FK;.  6.      STDVE  CARRIAGE  FOR  SMALL  LOAM   AND  DRY-SAND  MOULDS. 
3  feet  by  4  feet.  2  feet  high;  thickness  of  metal  alK>ut  i  inch:  axle.  li^  inch. 
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Removeable  Crou  Da'  for  Loam  Spmdie 
COKE-STOVE   CARRIAGE. 
Scale  ap|»ri»ximatt'ly    i  .'^2  full  -i/c. 

.used,  and  by  its  means  twn  men  can  move  fairly  (juickly  a  carriaj^e 

.carrying  8  or  lo  tons  of  moulds. 

Capstans  placed  on  the  foundry  rioor  and  also  cylinders  using  com- 
pressed air  are  occasionally  used,  and  situated  within  the  stove  itself, 

•but  these  are  exceptions  of  a  very  rare  character  an<l  are  of  the  most 
limited  application. 

Stove  d(X)rs  are  usually  made  to  lift  vertically  and  are  made  to  do 
so  easily  by  means  of  balance  weights  himg  on  the  ends  of  chains 
passing  over  pulleys.  This  arrangement  is  (juite  satisfactory  fr>r  mo.st 
requirements,  but  I  have  seen  an  arrangement  by  which  two  stove 
doors  of  very  large  size  are  hanflled  hydraulically. 

Heating  the  Stoves. — For  heating  the  stove  the  means  most  com- 
monly used  are  rectangular  fireplaces  burning  coal  or  gas  coke.  Sofue- 
ttmes  the  latter  fuel  is  burned  in  "baskets"  or  "choffers"  placed  on  the 
floor  of  the  stove.  This  latter  is  a  very  indifferent  and  expensive 
method  of  drnng  the  moulds.    Coal  is  better  than  gas  coke  for  rapid 
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working,  but  has  the  disadvantage  of  smoking  the  cores  and  moulds. 
The  calorific  value  of  coal  is  largely  in  excess  of  that  of  a  similar 
quantity  of  gas  coke  and  the  coal  requires  a  larger  grate  area  for 
burning  to  best  advantage.  The  fireplace  for  either  coal  or  gas  coke 
should  be  as  near  the  floor  as  possible,  and,  where  the  exigencies  of 
space  will  allow,  ought  to  be  wholly  inside  the  stove,  and  be  fired  from 
the  outside.  Thus  no  heat  is  lost  by  radiation,  unless  it  be  through 
the  walls  and  door  of  the  stove. 

Producer  gas  is  sometimes  used  to  dry  the  cores  and  moulds,  but 
unless  it  be  under  certain  favourable  conditions  its  use  is  not  economi- 


CORE-OVEN   TRUCK,   WESTINGHOUSE   MACHINE  CX).,   EAST   PITTSBURG,    PA. 

cal  nor  even  altogether  safe.  Because  gaseous  fuel  is  a  most  excellent 
thing  in  a  Siemens*  furnace,  it  dcK\^  not  follow  that  it  is  the  best  fuel 
for  a  drying  stove.  It  is  certainly  more  cleanly  than  coal  or  other 
solid  fuel,  but  it  has  distinct  disadvantages.  The  foundry  which  pos- 
sesses gas-fired  stoves  must  have  other  uses  for  the  gas  made  in  the 
producers  if  gas  is  to  compare  favourably  in  cost  with  solid  fuel.  The 
stoves  are  used  intermittently,  but  gas  producers  work  most  favour- 
ably when  in  constant  operation.  Resides,  the  gas  from  several  gas 
producers  will  certainly  be  more  regular  in  quality  than  the  gas  from 
one.     One  gas  producer  will  make  gas  for  several  stoves,  but  should 
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bad  gas  be  made,  that  is,  too  great  a  proportion  of  carbonic  acid,  the 
gas  in  the  stove  will  cease  to  burn  and  the  carbonic  acid  and  carbonic 
oxide — the  latter  a  very  poisonous  gas — will  fill  the  stove  and  spread 
along  the  foundry  floors  with  rather  alarming  results  to  any  who  are 
there.  The  cost  of  gas  producer,  valves,  piping,  and  attention  will  be 
more  than  that  of  any  system  of  firing  by  solid  fuel,  unless,  as  already 
mentioned,  the  gas  so  used  is  obtained  from  a  supply  designed  for  a 
wide  application  of  gaseous  fuel.  Under  the  latter  conditions  only  may 
gas  be  profitably  employed  to  dry  moulds  and  cores. 

Drying  Moulds  in  the  Moor. — When  large  dry-sand  moulds  have 
to  be  dried  where  they  are  made,  being  too  large  for  any  stove  to  take 
in,  or  by  reason  of  the  mode  of  moulding  adopted  leaving  that  as  the 
only  course  to  follow,  a  good  system  of  drying  becomes  a  most  im- 
portant matter.  The  drying  is  done  in  most  cases  by  forming  trenches 
outside  the  mould,  these  trenches  being  filled  with  coal.*  The  whole  is 
covered  with  sheet-iron  plates  when  the  coal  has  got  well  alight.  No 
attempt  is  made  to  provide  air  for  the  proper  burning  of  the  coal,  and 
so  the  foundry  is  constantly  full  of  a  most  irritating  smoke,  provoca- 
tive of  headaches,  watery  eyes,  and  bad  language.  A  foundry  with 
three  of  more  pits  constantly  fired  by  such  means  is  a  most  excellent 
place  to  keep  away  from.  Such  an  abomination  was  allowable  when 
no  other  way  was  known,  but  now  that  a  better,  cleaner,  and  cheaper 
system  is  available,  foundrymen  ought  to  see  to  it  that  the  smoke-laden 
atmosphere  due  to  the  firing  of  pits  is  gone,  never  to  return. 

Drying  Moulds  by  Hot  Air. — This  system,  introduced  some  years 
ago,  was  adopted  by  several  progressive  foundries  and  it  is  to  be  hoped 
will,  in  the  near  future,  supersede  in  great  part  the  use  of  coal  for 
drying  moulds  in  pits  or  on  the  floor.  The  illustrations  which  appear 
on  the  next  page  shew  how  the  system  is  applied  and  render  un- 
necessary any  extended  explanation.  Flexible  pipes  connected  to  a 
blast  main  convey  air  to  a  portable  furnace  of  which  gas  coke  is  the 
fuel.  The  portable  furnace  is  placed  over  the  dry-sand  mould  as 
shewn,  with  the  result  that  a  copious  stream  of  hot  air  and  the  pro- 
ducts of  combustion  completely  fill  the  mould,  with  most  satisfactory 
effects  as  regards  drying  and  with  an  absence  of  smoke,  ash,  and  dirt. 
If  the  mould  be  shallow  the  hot  air  may  be  **baffled"  as  shewn  on  page 
53^)  and  burning  of  the  mould  thus  be  avoided. 

As  only  a  fine  dust  is  present  in  the  mould,  this  is  quickly  brushed 

•  Fire-lamps,  that  is  iron  baskets  containing  coal  or  gas-coke  are  also  often  hung  ii 
the  mould  to  assist  the  drying. 
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DRYING  IN    PITS   WITH    HOT  AIR. 

off  and  coreing  is  proceeded  with  in  a  very  short  space  of  time.  Dry- 
ing by  hot  air  proceeds  from  the  face  of  the  mould  downward  and  out- 
ward and  is  very  equal  in  its  effect  on  all  parts  of  the  mould.  Drying 
by  fires  in  trenches  roui]d  the  mould  proceeds  from  the  outside  in- 
wards and  the  bottom  of  the  mould,  which  has  often  the  weight  of 
cores  to  carry  and  "scabs"  the  most  readily,  is  least  dried  of  all.  A 
hot-air-dried  mould  dries  from  the  face  inwards  for  only  a  few  inches 
and  so  requires  smart  handling  in  coreing,  closing,  and  casting,  so 
that  the  damp  does  not  get  to  the  face  before  getting  the  metal  in. 
Every  dry-sand  and  loam  mould  should  be  cast  while  still  warm  and 
so  a  good  arrangement  for  handling  cores  and  moulds  is  a  necessity 
for  the  best  and  most  profitable  use  of  this  very  important  advance 
in  recent  foundry  practice.  The  way  the  mould  is  got  ready  for  hot- 
air  drying  is  as  follows:  The  joint  is  sprinkled  with  parting  sand 
and  the  top  tried  on.  If  there  are  no  "crushes"  the  top  is  carried  up 
on  "sconces"  or  supports  which  cause  the  top  part  to  rest  one  inch  or 
so  above  the  mould.  The  hot  air  is  turned  on  and  when  the  greater 
part  of  the  steam  has  been  expelled,  the  opening  round  the  mould  is 
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closed  by  means  of  loam  and  the  heat  is  kept  in.     Moulds  to  lake  14 
to  16  tons  of  metal  are  thus  successfully  dried. 

Skin  Drying  of  Green-Sand  Moulds. — The  skin  dryinj;;  of  lireen- 
sand  moulds  is  essentially  the  dryinj^  otT  of  water  which  has  heon  put 
on  to  the  mould  to  fix  the  blackinj^  on  the  face  more  etTectivel\  thaii 
simple  "sleeking;"  with  tools  will  do.  Skin  dryinj^  is  used  extensively 
in  the  I'nited  States  and  less  commonly  in  (Ireat  Hritaifi.  It  may  he 
useil  in  many  cases  as  a  j^(^od  substitute  for  the  smaller  clas*^  n\  dry- 
sand  moulds,  as  it  ^ives  a  skin  to  the  casting  little  inferior  to  that  of 
dry-sand  eclated  with  blackinj^  havinj^  clay  wash  as  the  tixiuj^  nudiiun. 
A  jjreen-sand  mould  which  is  subject  to  nuich  pressmv  of  mrt:«l  may 
be  helped  to  withstand  such  pressure  without  "swellinj;"  by  nuan^  of 
skin  drying. 

Green-sand  moulds  intended  to  be  skin  drie<l  are  made  in  the  same 
way  in  every  respect  as  for  onlinary  green-sand  work,  rare  bfing 
taken  that  the  sand  is  not  so  danif)  as  for  dry-sand  work.  \\  Inn  the 
mould  is  finished,  blacked  with  the  bag  and  the  blacking  sleeked  nr 
smoothe<l  with  the  tools,  the  surface  is  brushed  over  with  \\at<r  by 
means  i»f  a  fine  camel's-hair  brush.  A  still  better  skin  is  obtained  if 
some  g<MMl  plumbago  or  "black  lead"  be  mixerl  in  the  water,  or.  a< 
some  recommend,  fjoiled  in  the  water.  The  mould  nuist  not  be  sleeked 
after  the  water  is  applied.  In  cases  where  the  fmttern  leave-*  per- 
fectly and  sleeking  of  rlry  blacking  would  readily  distort  the  Viv.v^.  tlie 
Hutings  of  a  column  for  instance,  then  by  means  of  a  swab  ma/le  of 
the  finest  <[uality  of  hemp,  a  mixture  ni  rharcoal  blacking  an^l  pltnn- 
bago  in  water  may  bt-  applied  with  excelknt  results  by  one  ^kilieM  in 
the  use  of  the  swab. 

There  are  several  means  arlr»pted  to  effect  the  ^kin  drving  'f  h<^ 
crudest  is  that  of  casting  a  "^lab  of  metal  and  ^^n^pending  it  o\er  the 
mould.  iJttter  than  that,  but  with  an  element  <-»!  danger,  is  fKMiriiig  ftn 
naphtha  ^r  kcrrisent-  and  -netting  a  light  to  it.  Another  plan  i-  u,  uut 
the  mr.uM  in  the  stove  for  r-.>  to  2  hours  if  the  mould  is  whoil;.  in  a 
"tum-^ivcr"  hr)x. 

The  ilhi'^rrati'jn-  in  page  5.^>^  shew  the  be-^t  plan  of  .'tl;.  V'*r 
"drags"  -ir  botttjm  n-.^tulds  rlie  bortom  of  the  tire  i:>an  is  a  plate  witii  ]v> 
perforariuns.  and  stick  charcoal  is  rbe  best  fuel  to  use  as  it  has  liule 
ash  to  hinder  conduction  'ti  heat  through  the  plate,  ft  a  crane  i^ 
available  the  top  part  may  be  dried  nv^r  the  -^ame  fuel,  ff  the  crane 
is  not  available,  then  the  top  part,  resting  on  stands,  has  the  fire  pan 
underneath.  Fire  pans  for  dr>'ing  top  parts  have  bars  to  carry  the 
fire  and  in  these  gas  coke  may  be  ii.sed. 
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The  advantageous  use  of  skin  drying  has  its  limits.     Where 
heavy  cores  have  to  be  carried  up  on  "chaplets"  it  will  often  be 
preferable  to  make  the  mould  in  dry  sand. 

Cores. — The  binding  materials  used  in  core  making  are  1<^_ 
clay,  dextrine  or  "gum,"  resin,  flour,  linseed  oil,  are  some  O^Ae 

nrinrinal.  f-* 


principal. 


J^^ 


Plan 


UU    B 


For  UM  on 
bottom  mouldi 


Elevation 
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FIRE  LAMPS  FOR  SKIN  DRYING  OF  MOULDS. 

A,  wrought-iron  bearer;    C,  iron  plate  i/8  or  3/16  inch  thick;  B,  sheet-iron  cylinder;  b,  b, 

draught  holes.    All  the  parts  are  loose  and  inexpensive.     The  plate  C  is  used  in 

drag  drying  to  keep  cinders  from  falling  into  the  mould. 

Clay  made  into  a  wash  of  the  consistency  of  thick  cream  is  in  uni- 
versal use  for  making  core  sand  suitable  for  large  cores.  If  the  cores 
are  to  skin  or  peel  nicely,  then  a  coating  of  black  wash,  preferably 
mineral  blacking  and  clay  water,  is  a  necessity.  When  cores  made  of 
clay  wash  and  sand  with  little  or  no  coal  dust  or  other  carbon  in  it  arc 
used  unblacked,  the  holes  made  by  the  cores  are  rough.  This  is  due 
to  the  clay  and  sand  forming  a  compound  which  fuses  when  the  metal 
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THE  EAST  BAY  OF  THE  ALLIS-C  HAI.MERS  COMPANY  S   WEST  ALLIS   FOUNDRY. 
Showing  general  construction,  lighting,  and  crane  arrangement, 

flows  round  tlic  core,  and  forms  the  rough  skin  so  much  dishked  by 
engineers,  as  it  rapidly  bUints  tlie  tools.  If  the  cores  are  not  required 
to  leave  a  very  smooth  skin,  then  an  addition  of  coal  dust  to  the  core, 
sand,  or  sand  rich  in  carbon  taken  from  the  moulders  doing  light  work, 
will  save  the  work  of  black  washing. 

Where  a  large  number  of  cores  are  used,  sizes  small  to  medium, 
core  sand  prepared  as  follows  is  difficult  to  beat. 

I   barrow  load  burnt  sand  from  the  castings. 
5  do      do      sand  from  the  moulding  floor. 

\\i  pounds  of  dextrine  or  "gum"  to  each  3  hundred-weight  of  sand. 

This  mixture  is  damped  and  riddled  and  is  ready  for  use.    It  dries 

into  a  core  so  hard  as  to  be  rubbed  or  ''carded"  with  difficulty.  Though 
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COMHINED    HYDRAULIC    AND    P0\\  ER    JIB    CRANE. 

Trolley  and  <\vinK  motions  ojierated  by  gearing  and  clutches   from  belt-driven   shaft  or  elec- 
tric motc»r,  hoisting  by  hydraulic  power.      Shown  installed  on  a  raisctl  center  of  a 
casting  pit.     R.    D.    Wood  &  Co.,   Philadelphia, 

hard,  the  metal  Hes  quietly  on  it  unless  too  much  gum  be  in  the  mix- 
ture. Some  moulders  keep  a  card  for  rubbing  cores  as  part  of  their 
outfit  and  they  use  it  on  all  and  every  occasion.  The  carding  of  cores 
may  be  a  necessity  now  and  again,  as  helping  misfitting  cores  out  of  a 
difficulty,  but  in  repeat  work  such  botch  work  should  be  rectified. 

The  core  maker  by  making  his  core  sand  of  the  proper  sort  can 
help  to  cheapen  considerably  the  work  in  the  dressing  shop.  The  mix- 
ture given  consists  of  practically  pure  silica.  Silica  is  infusible  and 
without  bond.  The  gum  supplies  what  the  sand  wants,  but  being  vola- 
tile burns  off  when  the  metal  surrounds  the  core,  with  the  result  that 
the  cores  simply  drop  out  in  the  dressing  shop. 
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ment ;  the  scale  of  operations  may  be  anywhere  between  a  coyote  hole 
and  a  great  low-grade  mine  employing  hundreds  of  men ;  it  may  be 
a  surface  or  a  tunnel  mine  with  little  or  no  machinery,  or  it  may  be 
equipped  with  machinery  capable  of  hoisting  and  pumping  from  a 
depth  of  4,000  feet  or  more,  to  say  nothing  of  the  other  highly 
specialized  plant  for  treatment  of  the  product.  Furthermore,  the 
commercial  risks  and  the  dangers  to  life  and  property  are  not  the 
same  in  metal  mines  as  in  collieries.  For  example,  the  ventilation 
problem  is  a  very  minor  one  in  the  former  class,  while  of  prime  im- 
portance in  the  latter. 

The  bearing  of  this  is  obvious.  An  anthracite-mine  superintendent 
would  soon  feel  at  home  in  a  Puget  Sound  soft-coal  mine;  so  too 
would  a  North-of-England  colliery  manager.  But  one  specially 
versed  only  in  quicksilver  mining  would  be  rather  lost  in  a  big 
Lake  Superior  iron  mine.  Hence  it  is  that  there  has  been  a  gradual 
differentiation  of  mine  managers,  just  as  there  is  in  the  expert  staff. 
A  certain  broadness  of  character  and  experience  is  most  desirable; 
but  it  is  well  for  young  engineers  to  elect  at  an  early  stage  which 
line  of  mining  they  intend  to  devote  themselves  to,  and  if  well  advised, 
the  employers  are  largely  guided  in  their  selection  of  a  superintendent 
by  the  latter's  aptitude  and  previous  experience  in  the  particular 
branch  of  mining  projected. 

In  considering  the  functions  of  a  superintendent,  then,  it  is  neces- 
sary to  note  first  the  kind  of  mine  he  is  to  manage.  The  deposit  is  un- 
changeable, but  there  is  a  choice  as  to  the  man.  Now  the  field  may 
be  looker  at  from  several  viewpoints : 

To  begin,  as  to  the  size  and  importance  of  the  undertaking.  If 
the  mine  is  a  very  small  one,  a  mere  prospect  perhaps,  the  owner  often 
acts  as  his  own  superintendent — that  is,  if  he  is  anything  of  a  miner ; 
if  not,  he  hires  some  one  familiar  with  the  work  in  hand,  preferably 
a  practical  miner  used  to  the  district.  It  would  of  course  be  foolish 
to  employ  a  highly  salaried  superintendent  to  boss  a  single  day-shift 
of  two  to  half-a-dozen  men.  At  the  same  time,  there  is  plenty  of  room 
for  skill  and  judgment  in  these  small  beginnings,  and  there  are  some 
precious-metal  mines  of  "specimen"  ore  where  there  is  working  space 
for  very  few  men  to  stope,  but  where  the  closest  attention  is  required. 
A  different  case  is  presented  when  the  small  operations  are  possibly 
preliminary  to  important  undertakings,  as  in  prospecting  known  ore- 
bearing  ground  (by  pits,  tunnels,  or  diamond  drill),  with  a  view  to 
determining  the  best  mode  of  systematic  attack ;  here  the  highest  avail- 
able acumen  is  demanded  from  the  outset. 
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Perhaps  the  most  exacting  sort  of  mine  to  manage  is  one  of  trieu- 
iuni  size  employing  a  crew  of  say  twenty  to  tifty  hands,  which  wi!! 
not  stand  the  expense  ot  an  expert  start.  Such  a  mine  ought  t«.>  haw. 
but  cannot  afford,  specialists  in  all  departments :  yet  the  superintendent 
may  consider  himself  lucky  if  he  has  one  g«.Kxl  underground  foieinan. 
He  here  finds  his  resources  severely  taxed,  for  he  may  have  t\.»  com- 
bine in  himself  the  functions  of  manager,  assaycr.  surveyor,  accv nun- 
ant  and  clerk,  mill-man — and  miner,  oi  course — besides  heiui:  occa>- 
sionally  called  upon  to  lay  out  a  surface  road  or  a  vlitch.  do>i<n  a 
bunk  house  or  mule  shed,  or  install  a  plant.  C>ne  eminent  v\i>eri 
prided  himself  on  having  put  up  a  roasting  furnace  mostly  with  hi> 
own  hands,  as  there  was  nobody  in  the  camp  who  knew  how  i«'  set 
fire-bricks.     The  men  did  not  call  him  "professor"  after  that. 

The  superintendent  of  a  small  or  medium  mine  nuist  always  ni:iiu! 
Fcady  to  take  off  his  coat  to  tackle  any  odd  job  for  which  no  mut  clsv. 
is  readily  available:  but  it  is  a  mistake  to  supiKX^e  that  ability  to  >irikr 
an  upper,  or  sharpen  a  drill,  or  put  in  a  timber  set,  is  xuoxc  than  an 
interesting  though  superfluous  accomplishnuMit  imder  inMinal  Cv>n 
ditions,  though  he  should  know  when  these  things  are  properh  kUmw 
What  is  here  said  about  the  size  of  mine  nuist  naturally  hv  moditie^l 
according  to  its  other  characteristics.  It  may  be  a  very  simpK-  pr.ip.- 
sition  which  a  reliable  fonner  foreman  could  safely  handle,  ^r  it  mij^ht 
present  very  perplexing  problems  and  involve  multifarinus  npi'ration> 
calling  for  all-round  technical  skill. 

In  some  respects  a  big  mine — the  bigness  consisting  in  either  tlu- 
number  of  hands,  the  value  of  the  product,  nr  the  scale  and  diversiix 
of  operations — is  easier  to  run  than  one  ni  the  class  just  cnnsidt-retl. 
The  paradox  is  readily  explicable.  It  is  because  the  managt-r  nf  a  great 
mine  is  relieved  of  many  details  by  his  staff,  and  can  devoir  hi-,  at- 
tention mainly  to  the  larger  questions  nf  policy  both  as  regards  the 
mine  itself  and  the  business  aspects  nf  the  enterprise.  With  c«nn 
petent  assistants,  it  is  not  absolutely  necessary  that  the  manager  him- 
self should  know  how  to  do  many  of  the  things  which  they  dn  for  Iiim  ; 
indeed,  if  he  selects  them  judiciously,  each  sliouM  iniderstanrl  hi«;  own 
specialty  better  than  the  manager  himself  does.  CVrtainly  tlu*  sup<r- 
intendent  cannot  know  too  much:  but  that  he  rannnt  "knnu  it  all" 
goes  without  saying.  What  is  here  wanted  is  the  man  nf  'JtYair>.  not 
the  specialist:  if  he  has  a  fair  general  technical  training,  enoujih  at 
least  to  super\'ise  and  gauge  the  work  of  his  iminediati-  snli<'rdinat('i 
justly,  so  much  the  better.  And  he  *»hou!d  have  a  clear  idea  nf  a  day's 
work  of  anv  sort. 
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Next  as  to  the  character  of  the  mineral  and  its  mode  of  occurrence. 
Various  classifications  have  been  given  from  the  geological  stand- 
j)oint,  but  for  the  present  purpose  of  illustrating  the  managerial  re- 
quirements it  is  necessary  only  to  group  the  mines  very  roughly  and 
arbitrarily,  taking  into  account  the  peculiarities  of  occurrence  as  they 
affect  the  methods  of  prospecting,  exploiting,  and  disposal  of  product. 

Placer  deposits  of  gold  and  (rarely)  other  metals,  such  as  plat- 
mum,  form  a  class  by  themselves.  It  is  only  in  the  largest  under- 
takings of  this  sort  that  the  question  of  superintendence  is  of  much 
moment.  At  some  of  the  great  hydraulic  mines,  now  mostly  extinct, 
however,  a  very  high  degree  of  professional  ability  has  been  shown, 
both  in  the  direction  of  originality  and  daring  and  of  extreme  economy. 
(The  record  is  2.9  cents  per  cubic  yard  to  cover  expenses).  This 
has  involved  the  preliminary  expenditure  of  large  capital,  good  civil 
engineering,  and  a  knowledge  of  hydrostatic  and  hdyraulics;  but 
tlie  management  of  the  men,  so  few  being  employed,  has  been  simple 
enough.  Small  workings,  like  ground  sluicing,  beach  mining,  etc., 
<lo  not  call  for  any  special  superintendence ;  and  to  run  a  gold  dredger 
is  much  like  the  job  of  a  contractor  on  harbor  improvements. 

Stream  tin  presents  no  special  features  and  need  not  be  here  con- 
sidered. 

Other  surface  workings  (apart  from  the  "stripping"  iron-ore  mines 
of  Minnesota  and  Alabama)  are  usually  on  the  outcrops  of  veins  and 
beds  which  are  later  mined  underground.  In  their  earlier  develop- 
ment the  work  is  simple,  like  quarrying,  and  generally  on  a  small 
scale,  though  there  have  been  exceptions  such  as  the  heavy  gold- 
bearing  outcrops  of  the  Black  Hills  and  Alaska  where  the  managers 
had  ample  scope  for  their  talent. 

Wins  of  free  gold,  or  mixed  ores  carrying  free  gold  associated 
with  sulphides  or  tellurides,  and  strictly  refractory  gold  ores,  form  a 
pretty  closely  related  group,  the  exploring  and  exploiting  of  which 
are  conducted  on  well-understood  principles ;  but  on  the  metallurgical 
side  important  differences  exist  requiring  special  aptitude  on  the  part 
of  the  manager,  unless  he  relies  on  others. 

"Straight''  silver  mines,  that  is,  mines  producing  ores  carrying 
silver  as  the  only  valuable  content,  are  found  in  comparatively  few 
localities,  but  some  have  been  very  productive  (Aspen  and  some  Mexi- 
can and  South  American  districts,  for  example).  Silver  mines  in 
which  gold  is  an  important  item  are  more  common.  Both  of  these 
classes  present  very  intricate  problems  to  the  mine  manager,  who 
should  understand  at  least  the  outlines  of  economic  geolc^y  and  have 
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a  diversified  experience — ^and  even  then  will  usually  have  to  do  much 
guessing  and  boring  to  locate  an  ore  body.  The  treatment  of  these 
ores  is  also  often  a  puzzle.  It  may  be  noted  in  passing  that  "free" 
silver  mines  (whose  ore  is  worked  raw  by  pan  amalgamation)  are 
practically  obsolete,  better  metallurgical  practice  having  changed  their 
appellation  and  the  methods  of  ore  treatment. 

Most  of  the  silver  and  a  noteworthy  proportion  of  the  gold  now 
comes  from  base-metal  mines  and  might  be  termed  by-products,  the 
mines  being  operated  just  as  if  these  were  merely  lead  or  copper  de- 
posits (as  the  case  may  be).  Hence  are  found  two  other  classes  of 
mines  and  two  other  sets  of  specialists.  One  group  of  mines  com- 
prises the  lead-silver  and  the  lead-silver-gold,  and  the  other  the  cop- 
per-silver, copper-gold,  and  copper-silver-gold  deposits. 

Lead  mines  of  another  type  include  those  whose  ores  do  not  carry 
enough  silver  or  gold  to  be  helped  out  financially  by  the  value  of 
these  by-products,  and  in  working  them  the  manager  has  to  keep  in 
view  econcMTiy  rather  than  style.  Lead  ores  are  often  associated 
with  zinc  or  antimony  ores;  here  a  knowledge  of  the  methods  and 
appliances  of  concentration  is  required,  and  as  these  mines  are  gener- 
ally small  the  superintendent  has  to  run  his  concentration  plant  with- 
out expert  assistance.     Zinc  mines  proper  come  under  the  same  head. 

For  large-scale  of  working  and  close  economies  there  are  few 
examples  to  be  compared  with  the  Michigan  and  Montana  copper 
mines,  which  in  this  respect  rival  the  iron  and  low-grade  gold  mines. 
As  a  rule,  small  copper  deposits  are  not  capable  of  profitable  working, 
so  that  the  bulk  of  the  copper  output  comes  from  a  comparatively  few 
very  heavy  producers.  The  ores  being  usually  low-grade  (less  than 
one-half  of  one  per  cent,  or  under  ten  pounds  of  metal  per  ton  of  ore 
at  the  record  mine  having  been  profitably  worked,  while  five  per  cent. 
and  upward  is  thought  high-grade),  a  large  and  fairly  regular  ore 
body,  permitting  a  steady  supply,  is  essential ;  and  this  implies  a  nu- 
merous force,  much  machinery,  and  large  quantities  of  supplies.  The 
need  of  administrative  ability  is  therefore  imperative,  and  in  the  Lake 
district  the  custom  has  grown  up  of  virtually  separating  the  business 
frcmi  the  technical  functions,  the  "agent"  relying  upon  the  "mine 
captain"  for  the  direction  of  the  underground  work  and  upon  mill  and 
smelter  superintendents  for  the  metallurgical  part. 

Somewhat  similar,  as  to  the  manager's  duties,  are  the  iron  mines. 
Under  existing  conditions  small  deposits  of  iron  ore  are  commercially 
unworkable.  It  is  only  by  handling  a  very  heavy  output  that  the 
small  margin  of  profit  per  unit  of  bulk  is  made  to  count.     A  large 
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part  of  the  wonderfully  close  economy  in  getting  the  ore  from  the 
mine  to  the  usually  far-distant  furnace  (as  was  shown  by  Mr.  James 
N.  Hatch  in  The  Engineering  Magazine  for  August,  1901)  is  due 
to  ingenious  ore-handling  machinery  and  means  of  transit,  but  at  the 
mines  themselves  a  like  progress  has  been  made.  At  these  mines  me- 
chanical engineering  has  full  scope,  while  the  business  feature  is  nat- 
urally much  in  evidence.  Manganese  mining  resembles^  iron  mining, 
but  the  scale  is  smaller. 

Quicksilver  mining  is  a  specialty  requiring  much  local  experience, 
and  the  successful  superintendents  have  mostly  been  promoted  from 
the  skilled  force  at  the  several  mines. 

Mines  of  other  metals  than  those  mentioned  are  small  and  excep- 
tional and  do  not  demand  special  notice  in  this  connection. 

Another  way  of  looking  at  the  matter,  in  estimating  the  require- 
ments of  superintendents,  is  to  consider  whether  the  operations  are 
purely  or  mainly  those  of  mining,  or  are  complicated  by  the  addition  of 
reduction  plant  belonging  to  the  mine,  located  at  or  near  it,  and  under 
a  single  head.  What  has  just  been  said  as  to  the  character  of  the  ore 
will  in  a  measure  indicate  how  a  fresh  classification  of  mines  can  be 
drawn.  A  free-gold  mine  almost  always  has  its  own  mill*;  other  gold 
mines  are  equipped  with  cyaniding,  chlorinating,  or  concentration 
plant.  Silver  mines  proper  have  their  own  mills  or  use  custom  mills 
in  the  neighborhood,  or  more  commonly  ship  the  product  to  lead- 
smelting  works.  Lead  and  lead-silver  mines  nowadays  nearly  always 
ship  their  ore  to  a  central  smelting  center,  to  works  operated  under 
separate  ownership,  since  the  railroads  have  been  pushed  to  almost 
all  productive  districts;  sometimes  they  have  concentrators  on  the 
spot.  The  ore  shipped  is  sold  outright  on  sample.  The  large  copper 
mines  have  their  own  reduction  plant  at  a  convenient  location  within 
a  reasonable  railroad  hauling  distance  and  under  the  same  general 
management. 

The  tendency  in  the  United  States  has  drifted  constantly  toward 
separating  the  mining  from  the  reduction  works,  it  having  been  found 
often  cheaper  to  transport  the  ore  even  a  long  way  (hundreds  of  miles 
in  some  cases)  to  points  where  it  can  be  worked  to  best  advanta.sre, 
thus  saving  first  cost  of  reduction  plant  to  the  mining  company.  This 
policy  has  to  a  large  extent  relieved  the  mine  superintendent  from  the 
necessity  of  supervising  the  metallurgical  work,  it  being  possible  in 
the  case  of  many  precious-metal,  nearly  all  lead-silver,  and  practically 
all  plain  lead  and  zinc  mines,  to  dispose  of  the  product  by  shipping  as 
run-of-mine,  or  after  hand  sorting  or  with  a  concentration  treatment 
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at  the  mines  which  does  not  make  large  demands  upon  the  manager's 
attention.  In  the  case  of  iron  mines,  even  when  owned  by  the  iron 
and  steel  companies  which  turn  out  the  finished  product,  the  mine 
superintendent  is  always  free  from  responsibility  as  to  the  smelters. 

Still  another  factor  is  the  location  of  a  mine.  If  isolated,  far  from 
supplies,  means  of  repair,  local  skilled  labor,  and  with  poor  transpor- 
tation facilities,  the  manager  will  often  be  left  to  his  own  resources  and 
to  save  time  must  be  ready  with  expedients  in  emergencies.  If 
his  field  of  duty  is  in  a  Spanish-speaking  country  he  should  know  or 
acquire  that  language,  if  only  in  an  imperfect  manner. 

It  also  makes  a  difference  in  the  duties  of  a  superintendent  whether 
his  mine  is  one  employing  little  or  no  machinery,  or  has  much  of  it 
There  are  few  large  mines  of  the  former  class,  for  even  surface  mines 
may  have  extensive  drilling  or  steam-shoveling  and  loading  plant, 
while  tunnel  mines  of  any  considerable  extent  are  equipped  with  drill- 
ing, haulage,  ventilating,  and  lighting  appliances.  To  these  the  deep 
(shaft  or  incline)  mines  add  the  hoisting  and  pumping  outfit,  often 
very  heavy.  It  would  be  desirable  therefore  for  the  superintendent 
of  a  mine  equipped  with  much  machinery  to  have  at  least  a  smattering 
of  mechanical  engineering,  including  the  electrical,  pneumatic,  and 
hydraulic  branches.  Two  very  successful  managers,  it  is  recalled, 
were  prominent  mechanical  engineers  with  no  previous  mining  ex- 
perience, who  of  course  availed  themselves  of  good  mining  and  metal- 
lurgical assistance.  Still,  without  this  mechanical  ability,  the  man- 
ager of  such  a  mine  might  turn  over  the  details  of  that  departrnent 
(giving  it  due  prominence)  to  a  specialist,  reserving  only  a  general 
control  and  supervision.  The  practice  in  the  United  States  and  in 
other  countries  supplied  by  American  machine  shops  is  for  the  latter 
to  send  out  with  the  machinery,  if  of  much  extent,  a  man  or  a  gang 
of  men  to  install  it  and  make  sure  that  it  is  in  running  order.  ..The 
shops  regularly  employ  specialists  for  this  purpose,  and  many  send 
one  to  set  boilers,  another  to  line  up  shafting,  others  for  placing  special 
motors  and  machines,  an  electrician  to  arrange  the  wiring,  and  so  on. 
Thus  in  the  original  installation  the  responsibility  falls  mainly  on  the 
contractors.  But  even  before  the  selection  of  plant  the  superintendent 
may  have  the  services  of  an  independent  consulting  engineer:  while 
the  leading  shops,  for  their  own  reputations*  sake,  give  full  information 
and  advice  which  is  jrenerallv  reliable. 
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THE  EFFECTS  OF  WIND  PRESSURE  ON 
STRUCTURES. 

By  Robert  M,  Neilson. 

As  Mr.  Neilson  himself  indicates  in  his  opening  paragraph,  he  is  considering  the  sulqcct 
of  wind  pressure  on  engineering  constructions  under  conditions  existiug  or  to  be  expected  in 
the  British  Isles.  The  fact,  however,  that  his  discussion  is  concerned  with  the  genenl  plK- 
Aomena  of  wind  motion  and  with  the  methods  of  investigation  and  dedaction  of  fonudc, 
cather  than  with  the  determination  of  any  absolute  factors,  gives  the  paper  wide  applicatioii. 
ft  is  a  comprehensive  review  of  the  best  work  that  has  been  done  in  the  field  and  a  clear 
statement  of  some  not  very  generally  known  facts. — ^Thb  Editoks. 

T  was  the  Tay  Bridge  disaster  of  1879,  more  than  any- 
thing else,  that  caused  engineers  in  Great  Britain  to 
consider  the  effect  of  wind  pressure  on  bridges  and 
other  structures.  Previous  to  that  event  the  considera- 
tion given  to  the  subject  was  of  a  comparatively  trifling 
nature.  In  fact,  about  the  time  of  the  introduction  of 
iron-girder  bridges  it  was  thought  by  many  that,  if  a 
bridge  were  strong  enough  to  carry  its  own  weight  and  its  travelling 
load,  it  would  be  absurd  to  suppose  that  any  wind  pressure  could  rup- 
ture or  overturn  it.  No  attempt  was  therefore  made  in  many  cases  lo 
estimate  the  stresses  caused  by  wind  pressure  or  to  provide  for  them  in 
the  design  of  the  structure.  Of  course,  it  should  be  borne  in  mind 
that  for  the  same  factors  of  safety  metal  bridges  were  considerably 
heavier  then  than  they  are  now. 

After  the  Tay  Bridge  disaster,  a  committee  was  appointed  by  the 
Board  of  Trade  to  advise  what  provision  should  be  made  in  futnre 
with  regard  to  wind  pressure.  With  the  scanty  data  available  at  the 
time  it  is  not  surprising  that  some  of  the  recommendations  of  this 
committee  have  not  been  supported  by  recent  observations.  One 
recommendation  made  by  the  committee  and  adopted  by  the  Board  of 
Trade  was  that  structures  in  exposed  places  should  be  built  to  with- 
stand wind  pressures  of  56  pounds  per  square  foot,  allowing  a  factor 
of  safety  for  rupture  of  4  for  iron  or  steel  and  a  factor  of  safety  <rf 
2  for  overturning  against  the  action  of  gravity.  The  fact  docs  not 
seem  then  to  have  been  much  appreciated  (although  it  was  not  nn- 
teiown)  that  the  action  of  the  wind  on  large  areas  is  very  differcat 
from  that  on  small  areas.     Pressures  of  more  than  50  pounds  per 
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square  foot  have  been  indicated  by  anemometers  or  small  registering 
gauges  many  times  in  Great  Britain.  Rankine  gives  55  pounds  per 
square  foot  as  the  greatest  pressure  observed  in  Britain,  this  being 
observed  by  Dr.  Nichol  of  Glasgow  Observatory.  Fidler,  however, 
mentions  65  pounds  per  square  foot  as  having  been  registered  on  a 
gauge  erected  by  the  engineers  of  the  Forth  Bridge  and,  according  to 
Bender,  71  pounds  per  square  foot  was  recorded  at  Liverpool  on  Sep- 
tember 27,  1875.  We  have  no  reason,  however,  for  assuming  that  the 
average  pressure  on  large  areas  is  the  same  as  on  small.  We  have 
no  record  of  a  pressure  approaching  56  pounds  per  square  foot  being 
actually  measured  as  being  exerted  over  a  large  area  such  as  100 
square  feet;  and  various  observations  made  by  different  individuals 
liave  proved  to  us  that  in  the  observations  in  question  the  average 
pressure  on  a  large  area  was  different  from  that  on  a  small  one.  Ex- 
periments were  made  at  the  Forth  Bridge  by  exposing  two  gauges — 
one  large  and  one  small — to  the  same  wind.  The  pressure  per  square 
foot  exerted  on  the  larger  gauge,  which  measured  15  feet  by  20  feet, 
was  only  from  60  to  70  per  cent,  of  that  exerted  per  square  foot  on  the 
smaller  gauge,  which  was  only  i^/^  square  feet  in  area.  There  are 
many  bridges  and  other  structures  now  existing  in  different  parts  of 
Britain  which  were  erected  at  a  time  when  it  was  not  the  custom 
to  allow  much  or  anything  for  wind  pressure  and  which  could  not 
withstand  a  pressure  of  anything  like  56  pounds  per  square  foot. 

Sir  J.  Wolfe  Barry  made  experiments  on  wind  pressures  on  the 
Tower  Bridge.  A  bascule  of  this  bridge  furnishes  about  5,000  square 
feet  of  area  and  Sir  J.  Wolfe  Barry  calculated  from  the  power  re- 
quired by  the  actuating  engines,  that,  while  small  anemometers  on  the 
fixed  parts  of  the  bridge  adjoining  the  bascules  registered  6  pounds 
to  9  pounds  per  square  foot,  the  wind  pressure  on  the  bascules  was 
only  I  pound  to  ij4  pounds  per  square  foot.* 

That  wind  pressure  per  unit  area  decreases  with  the  exteitt  of  the 
surface  was  noted  in  the  eighteenth  century  by  several  experimenters, 
including  De  Borda  and  Hutton.  The  results  got  by  De  Borda  in  one 
set  of  experiments  are  given  in  the  following  table : — 

Surface  in  square  inches.  Intensity  of  pressure. 

9 100 

16 109 

36 119 

81 129 

There  are  two  reasons  why  the  average  intensity  of  pressure  on  a 

large  area  should  not  be  so  great  as  on  a  small  area.     In  the  first 

•  S<«  The  Ekgineesing  Magazine,  Nov.,   1898,  jvage  289. 
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place,  the  average  velocity  of  wind  is  very  much  exceeded  by  local 
t'urrc-nts  in  the  same  wind.  One  of  these  local  currents,  striking  the 
full  extent  of  a  small  area,  will  cause  a  high  pressure,  while  it  will 
make  little  difference  to  the  average  pressure  on  a  large  area.  In  the 
second  place,  the  flow  of  air  is  very  much  upset  in  the  case  of  a  large 
jiurfacc  by  the  lateral  flow  of  the  air  frown  the  front  of  the  surface,  and 
llic  velocity  of  the  air  for  a  considerable  distance  in  front  of  the  large 
Mir  face  (or  rather,  the  component  of  this  velocity  at  right  angles  to  the 
jiurfacc)   is  probably  much  reduced. 

Mr.  T.  Scyrig  has  tabulated  the  particulars  of  a  number  of  rail- 
way cars  and  wagons  of  the  Southern  Railway  of  France  which  have 
been  overturned  by  the  wind.  From  these  particulars  it  results  that 
the  pressure  exerted  by  the  wind  must  have  been  from  26  to  34 
pounds  per  square  foot.  It  is  noteworthy  that  in  every  case  recorded 
there  wore  other  vehicles  in  the  same  train  which  would  have  required 
higher  pressures  to  upset  them  and  which  were  not  upset.  There  were 
also  wagons  which  were  thrown  off  the  rails  and  not  upset ;  but,  as  the 
wind  pressure  to  accomplish  this  cannot  be  satisfactorily  ascertained, 
these  cases  need  not  be  considered.  Professor  Gaudard  also  has  given 
particulars  of  the  upsetting  of  trains  in  France — in  this  case  between 
Narbivino  and  Perpignan — from  which  it  appears  that  the  pressures 
were  from  30  to  50  pounds  per  square  foot.  It  should  be  noted  that 
this  is  a  particularly  stormy  locality. 

\\*o  have,  therefore,  fair  grounds  for  the  belief  that  the  wind  pres- 
Mirc  on  large  areas  need  never  in  Britain  be  expected  to  af^roach 
50  p^nmds  per  square  foot.  Constructing  a  bridge  or  other  large 
sinicture  to  withstand  a  wind  pressure  of  56  pounds  per  sqoare  foot 
w:th  the  usual  factors  of  safety,  seems  theretore  to  be  inconring  an 
unnecessary-  expenditure.  If  a  structure  is  arranged  to  withstand  an 
ox-ertuming  moment  due  to  a  wind  pressure  of  56  poonds  per  square 
fc<^  and  has  a  factor  of  safety  of  J,  it  wiH  Teqpaxre  a  wind  pressure 
of  11^  pounds  per  squa'^  foot  to  overturn  iL  Xo^  die  maximtim 
ever  exrerieixed  in  Great  Britain  is  (vtAnbSv  w<2  widnn  a  third 
of  A:5^  I:  n:us:  also  be  noced  that  a  mere  fcf  of  wind  wifl  not 
o^nerrrm  a  massive  structure.  In  the  instance  tb«  f5i«K  a  tnomen- 
tiry  rc^^!:;scre  .-^f  ever.  112  pccr>is  wocjc  in  t3«c  cstses  mx  sczffice:  a 
ccccir.:?rc>  Kisc  wvxilc  !>t  req[r:^rec  tc^  overc*:i!De  t^  inerdiL 

Tbe  aljcwarce  foe  56  wcads  «r  siqpDare  »cc  woii  jtma«n  is  a 
senciss  rraner  wid!  arpc  brid^rcs^  Sir  Befiisnm  SniaKr  las  calcn- 
hocsr  ?^ar  is  ytv-'c  of  die  oKscher^  of  ^be  ni4i  fisn^p^  tOit  vbckshbdi 
$rcTM<  r=e  rr  55»!  l^^i,  3re  joai.  arid  wii»£  iressscr  jee  its  iaBtows:: — 
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Dead  load,  2282  tons. 

Live  load,   1022  tons. 

Wind 2920  tons. 

It  will  be  seen  that  the  force  allowed  for  wind  pressure  almost 
equals  the  dead  load  and  live  load  put  together  and  it  must  be  remem- 
bered that  the  provision  for  wind  pressure  is  responsible  for  some 
of  the  dead  load.  Sir  J.  Wolfe  Barry  in  his  address  to  C  section  of  the 
British  Association  in  1898  said : — 

"It  is  difficult  to  imagine  the  amount  of  money  which  has  been  wasted 
in  unnecessary  provision  against  wind  strains  of  56  pounds  per  square  foot 
on  large  areas  in  consequence  of  this  hurried  generalisation  from  insuf- 
ficient data.  I  know  something  of  what  the  provision  for  56  pounds  on  the 
square  foot  for  wind  cost  at  the  Tower  Bridge,  and  I  do  not  wish  to  men- 
tion it;  but  if  the  public  had  been  told  that  the  dictum  of  experts  arrived 
at,  however  hastily,  in  1880,  was  to  be  set  aside  in  the  construction  of  that 
bridge  all  confidence  would  have  been  beforehand  destroyed  in  it  and  I 
suppose  no  Committee  of  Parliament  would  have  passed  flic  Act" 

Fidler  considers  that  wind  which  will  exert  a  pressure  for  over- 
turning carriages  of  30  pounds  per  square  foot  will  record  on  a  dyna- 
mometer a  pressure  of  40  to  75  pounds  per  square  foot.  Anglin  is 
of  opinion  that  for  large  areas  it  is  sufficient  to  assume  a  maximum 
pressure  of  45  pounds  per  square  foot  over  the  whole  surface. 
Still  it  cannot  be  said  that  we  have  reliable  information  as  to  how 
much  to  allow  for  wind  pressure  on  bridges  and  buildings.  Much 
time  and  labour  have  been  spent  on  experiments,  but  knowledge  use- 
ful to  engineers  is  still  far  from  complete.  Since  the  days  of  Sir 
Isaac  Newton  there  have  been  many  experimenters  on  wind  pressure. 
The  French  general  Didion  did  much  in  this  way,  and  among  others 
may  be  mentioned  De  Borda,  Robins,  Rouse,  Vince,  Edgeworth, 
Rumford,  Piobert,  Thibault,  and  Hutton.  As  however  different  ex- 
perimenters used  different  apparatus,  there  is  a  great  want  of  uni- 
formity in  the  results  obtained.  I  may  here  give  a  few  of  the  many 
formulae  that  have  been  proposed  at  one  time  or  another  for  calcu- 
lating the  wind  pressure  from  the  velocity  of  the  wind. 

Rouse's  formula  is 


"        «oo 
where  p  denotes  pressure  in  pounds  per  square  foot  and  V  velocity  in 
miles  per  hour.    This  formula  was  adc^ted  by  Smeaton  (it  is  some- 
times called  Smeaton's  formula)  and  has  been  used  to  a  considerable 
extent. 

Didion 's  formula  in  British  units  is 

p  =  0.0036  V* 
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the  letters  representing  the  same  as  in  Rouse's  formula.  Didion's 
formula  gives  considerably  lower  pressures  than  Rouse's. 

A  formula  of  modem  date  is  that  of  Mr.  W.  H.  Dines  who  based 
it  on  the  result  of  lengthy  experiments  carried  out  at  Hersham  in 
Surrey.    Dines'  formula  is 

p  =  V*  X  0.003 
the  letters  representing  the  same  as  in  Rouse's  and  Didion's  fonnulae. 
Dines'  formula  gives  slightly  lower  results  than  Didion's. 

Hawksley's  formula  is 

where  p  denotes  pressure  in  pounds  per  square  foot  and  v  velocity  in 
feet  per  second.  This  formula  is  based  on  scientific  reasoning,  but 
the  assumptions  made  are  quite  unwarranted.  This  formula  gives 
higher  pressures  than  any  of  the  others  here  cited.  The  results  of  the 
four  formulae  are  compared  in  Table  III.  As,  however,  the  pressure 
on  a  large  area  has  been  shown  to  be  different  from  that  on  a  small 
area  for  the  same  wind  velocity,  these  formulae  are  obviously  of  little 
use  for  general  application. 

Besides  the  question  of  total  pressure  it 
is  important  to  know  how  the  pressure  is 
distributed  over  a  structure.  It  seems  to 
be  evident  from  numerous  experiments 
and  observations  that,  when  a  plane  sur- 
face is  inclined  to  the  wind,  the  pressure  is 
greater  at  the  forward  than  at  the  rear  end. 
"^uia  ^TS^^^'^J^'     That  is  to  say,  if  A,  Figure  i.  represats 

the  direction  of  the  wind,  and  B  C  is  a 
plane  exposed  to  the  wind  pressure,  the  normal  pressure  exerted  on 
the  plane  at  B  as  represented  by  the  arrow  b  is  greater  than  the  normal 
pressure  exerted  on  the  plane  at  C  as  represented  by  tbc  arrow  c.  If 
therefore  the  plane  be  pivoted  at  its  centre  D  (the  pivot  bcii^  normal 
to  the  paper)  it  will  tend  to  rotate  in  the  directkm  of  the  arrow  e,  till 
it  lies  at  right  angles  to  the  direction  of  flow  of  tbc  wind.  This 
explains  why  a  throttle  valve  pivoted  about  a  diameter  in  a  steam  pipe 
tends  to  close  with  a  flow  of  steam. 

Some  interesting  experiments  were  made  about  seven  or  cigbt 
years  ago  by  Mr.  J.  O.  V.  Irminger,  engineer  and  manager  of  the 
mtmidpal  gasworks  at  Copenhagen,  and  Mr.  H.  C  Vogt  erf  die  same 
dty.  The  draogfat  from  a  dumney  100  feet  high  was  used  to  draw 
air  thioQgh  a  dnct  measuring  about  9  inches  by  4f4  inches.    Thb  is 
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shown  in  section  diagrammatically  in 
Figure  2.  A  plate  P  iH  inches  broad 
was  extended  across  this  duct  and  was  so 
fitted  that  its  inclination  could  be  altered 
at  will.  This  plate  although  flat  was  hol- 
low and  its  interior,  by  means  of  a  trun- 
nion, was  put  into  communication  with 
one  leg  of  a  water  gauge  W,  the  other 
leg  of  which,  by  means  of  the  tube  T, 
communicated  with  the  interior  of  the 
duct.  The  plate  P  was  provided  with 
\^^  ^^— ^—  several  holes.     Only  one  hole  was  left 

FIG.  2.   APPARATUS  FOR  MEAs-       opcn  at  a  time,  the  others  being  stopped, 
URiNG  WIND  PRESSURE.  ^^^  ^j^^  pressurc  inside  the  hollow  plate 

was  assumed  to  be  equal  to  the  pressure  exerted  on  the  plate  in 
the  region  of  the  hole.  The  water  gauge  indicated  the  difference  be- 
tween this  pressure  and  the  pressure  in  the  duct.  The  experiments 
showed,  not  only  that  the  pressure  near  the  forward  edge  of  the 
windward  side  of  the  plate  when  the  latter  was  inclined  was  greater 
than  that  near  the  rear  edge  (the  fact  which  has  just  been  mentioned 
with  reference  to  Figure  i),  but  also  that  the  normal  pressure  near 
the  forward  edge  was  considerably  greater  when  the  plate  was  in- 
clined at  45  degrees  than  when  at  90  degrees  to  the  direction  of  air 
flow.* 

The  fact  is  fairly  well  established  that  the  pressure  on  the  inclined 
roof  of  a  house  is  greater  near  the  eaves  than  near  the  ridge,  and 
some  experiments  would  lead  us  to  believe  that  there  may  even 
be  a  negative  pressure  near  this  ridge,  as  shown  in  Figure  3,  where 
the  large  arrow  indicates  the  direction  of  the  wind  and  the  small 
arrows  indicate  by  their 
length  ,and  direction  of 
pointing  the  intensity  and 
sign  of  the  normal  pressure 
on  the  roof.  The  phenom- 
enon of  negative  pressure 
is  not  at  all  inexplicable,  if 
we  consider  the  probable  fig.  3.  illustrating  wind  pressure  on  a 
motion  of  the  air  over  the  ■°^'- 

roof  as  shown  in  Figure  4.  Experiments  and  observations  have  shown 
that  there  may  be  and  probably  always  is  a  negative  pressure  or  upward 

*  See  Thx  Engimeexing  Magazine,  July,  1899.  P*ffe  671. 
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Miction  over  the  top  of  a  gas  holder  during  a  heavy  wind.  Of  course  it 
will  be  understood  that  this  is  only  relative  to  the  ordinary  atmospheric 
j)ressure  as  measured  by  a  barometer.  Mr.  Irminger  of  Copenhagen,  by 
means  of  a  registering  pressure  gauge,  ascertained  that  during  a 
wind  that  varied  from  29  to  70  feet  per  second  the  pressure  inside  a 
gas  holder  170  feet  diameter  and  90  feet  high  fell  from  6.25  inches 
to  5.83  inches.  This  is  equal  to  a  lifting  force  of  2.2  potmds  per 
square  foot  on  the  top  of  the  holder.  Everyone  is  familiar  with  the 
corresponding  upward  pull  exerted  by  a  strong  wind  on  an  umbrella. 

The  nature  of  the  pres- 
sure on  a  cylinder  with  a 
vertical  axis  is  important, 
as  this  is  the  form  of  many 
structures  which  have  to  be 
constructed  to  withstand 
the  wind.  Experiments 
show  that  the  positive 
pressure  on  a  cylinder  due 
to  wind  pressure  extends 
FIG.  4.  WIND  STRIKING  A  ROOF.  ^vcr  Icss  than  half  its  cir- 

cumference  (some  experimenters  put  it  at  less  than  a  fourth),  the  rest 
of  the  circumference  being  subjected  to  a  negative  pressure.  Figure 
5  illustrates  this,  the  large  arrow  indicating  the  direction  of  the 
wind  and  the  small  arrows  the 
intensity  and  sign  of  the  pres- 
sure on  the  cylinder.  This  dia- 
gram is  intended  however  only 
to  give  an  idea  of  the  nature  of 
the  pressure  on  the  cylinder 
and  not  to  be  correct  quantita- 
tively. For  this  we  require 
further  experiments.  The  ex- 
periments of  Berthon  seemed 
to  show  that  the  suction  at  the  sides  of  the  cylinder  was  greater  than 
at  the  back,  the  intensity  of  pressure  being  somewhat  as  shown  in 
7igure  6. 

Another  important  matter  of  study  in  connection  witfi  ymnd  pres- 
sure is  tlie  relative  resistance  to  the  wind  offered  by  bodies  of  different 
(hape.  A  round  chimney  is  generally  suposed  to  offer  less  resistance 
to  the  wind  than  a  square  one  of  equal  height  and  equal  cafMidty. 
This  can  be  deduced  from  De  Borda's  experiments  and  from  gcnenl 
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observations.    What  is  the  ratio  of  the  resistances  is  however  a  ques- 
tion which  can  hardly  be  said  to  be  settled. 
Rankine  gives  the  formulae 

P  —  ps  for  a  square  chimney, 

P  —  p-  for  a  round  chimney, 

2 

where  P  denotes  the  total  pressure  against  the  chimney  (presumably 
in  the  line  of  motion  of  the  wind),  s  denotes  the  area  of  a  diametrical 
vertical  section  of  the  chimney  (presumably  at  right  angles  to  the 
line  of  motion  of  the  wind)  and  p  the  greatest  intensity  of  pressure 
of  the  wind  against  a  flat  surface  (presumably  normal  to  the  wind). 
According  to  Rankine,  therefore,  the  resistance  of  a  square  chimney 
with  one  side  facing  the  wind  is  to  be  taken  as  double  that  of  a  round 
chimney  whose  diameter  equals  the  side  of  the  square  chimney.  A 
round  chimney  of  equal  horizontal  section  to  the  square  one  would 
then  have  a  resistance  of  56  per  cent,  of  that  of  the  square  one. 

Trying  to  arrive  at  a  result  by 
calculation  is  not  of  much  use  unless 
we  know  how  the  air  acts  on  the 
square  and  on  the  round  chimney 
respectively.  This  we  know  very 
little  about.  If  we  make  certain 
assumptions,  we  can  by  theory  find 
the  relative  resistances  of  bodies  of 
different  forms.  For  example,  if  we 
assume  that  wind  consists  of  a  series 
^f  small  particles  uniformly  distrib- 
uted and  travelling  all  with  the  same 
velocity  in  parallel  paths,  and  if  we 
assume  that  when  the  particles  strike  a  fixed  body  the  angle  of  inci- 
dence is  equal  to  the  angle  of  rebounding,  and  if  we  further  assume 
that  the  particles  on  rebounding  never  collide  with  each  other,  then 
the  pressure  P  on  a  flat  surface  normal  to  the  wind  will  be  given  by 
the  equation 

P  =  2  Adz/* 
where  A  denotes  the  area  of  the  surface,  v  the  velocity  of  the  wind, 
and  d  the  density  or  mass  per  unit  voltmie. 

With  the  same  assumptions  the  pressure  on  a  cylindrical  surface 
(such  as  a  round  chimney)  would  be  i  1/3  Adv^  and  that  on  a 
sphere  would  be  Adv^.  In  the  last  two  cases  A  is  the  diametrical 
section  of  the  body,  that  is,  the  product  of  diameter  and  height  in 


FIG.  6.    DIAGRAM  ILLUSTRATING  THE 
WIND  PRESSURE  ON  A  CYLIN- 
DRICAL BODY. 
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th^  /*;fs/»  r,i  j;i#!  ryiin^**r.  ^x\d   ^  snd  the  square  ot  the  rsbdnxs  in  die 

Ar'^^^^\r\^  to  *h\<^  r'tki¥'A\\r\g  the  resistance  of  a  round  dmmicj 
//Mikl  F;^  f  ;/;^  /  56  p^  cent.,  or  73  per  cent  of  diat  of  a  square 
^\mrm^'/  oi  ^r^M^\  h^i^it  and  horizontal  section,  Valrrng  the  same 
■A^^urnfA\rm^,  th^  r^^'^i^t^nce  of  a  square  chimney  with  its  sides  at  45 
/|/»frrA/»H  to  fb^  ^hr^f  Ur,r\  of  the  wind  would  equal  Adv^  where  A  is  the 
^^/  Ufm  nf  rr/s<;  r/,rn^'r^.  7  hr  resistance  of  the  chimney  in  this  positioo 
W011I/I  ^}irrt'forf  }>^.  r/v/a  of  the  resistance  when  set  square  witii 
fh^  wind,  fti«f  iq,  rathrr  \f.%%  than  the  round  chimney  of  equal  capacity. 

niif  h/rwrvrr  little  we  know  of  wind  pressure  we  are  certain 
thnf  fhf  A^.^timpfi^TfiA  we  have  made  are  not  only  tmwarranted 
liffl  lmpo«iflll»lr.  Thr  calculations  are  therefore  of  littie  value  except 
for  fnnllirtimfirfll  uttidy.  Wc  have  however  learned  experimentally 
M  Ulllr  nlxuil  thr  relative  resistance  of  bodies  of  different  shapes. 
I»n  Mnrdn's  rxpcrinirnts  showed  with  small  bodies  the  pressure  on  a 
splirip  was  ().r|i  atid  that  on  a  cylinder  was  0.57  of  that  on  a  flat  plate. 
A  frw  vrnis  ajJt)  M.  Lr  Dantec  made  careful  experiments  with  fall- 
ing hmlirs  {^\  tlillVrctit  shapes.  The  bodies  were  guided  to  fall  ver- 
tlrrtllv»  \\\v  jjuido,  which  was  a  tij^jhtly  stretched  wire,  being  practically 
fiMlonlf^ss.  I'hc  tintcs  of  starting,  stopping,  etc,  were  automatically 
u^^Mdod  on  hands  of  nuniitg  jxiper  and  other  precauticms  were  taken 
N\\!h  A  viow  tx^  ohtaiiunj^  >:roat  accuracy  of  measurement.  Some  in- 
tx^^vMin^  atu<  vahtahlo  tvs\ilts  wore  obtained.  The  bodies  when  let  go 
o(  \>Nn\M^  st.iH\\<  ^\^  fall  with  an  acceleration:  but  a  critical  velocity 
\VA5  ^w^chtsl  in  <\ich  case  at  which  the  nsiistance,  whidi  varied  with 
tW  !«\;uatv  ot  the  wKvitv,  wa$  IvaUnccvi  by  the  force  of  gravity.  The 
w'Kv'itN  iVnNAtVr  \va5  n:v,to;'V,  * 

\  vcoAA"  ^N^Atc  of  o^-ro  :v.o:rc  <iivk  nv^x^ing  at  a  vdodty  of  ooe 
•'\stv  isv  ?N\\Nrs^.  x^As  ^x-jrjo  to  <-r^:*.XTfi^er  a  resisaanoe  of  81  gianmics. 
Vltvv  ,N-  vV'.v^'  -;-\\-;  V,^:  ot'  .'V.^OTirr-.:  shxtvs: — circles;,  triangfcs.  etc — 
WW  *or'\-'  ro  o^N^-rtv'^-  rcs!?i:;.TV*r:?  which  m^rie  nearh*  pFOpartSonal 
?o  V"  tv>  -^  vro  >  :V  o  vV"  ^;i^•irM:  of  c^rarsse  the  smaUcsr  pcj'nrtrr 
j>«v  rV*v*ov  rKr  s'~*;i"W:  r^^s'^iraT^ct  Tht  iact  alT^eai^^  nieinjcsxd 
!Bv  >\c>-it^  Kv**  ^VA^Vl   na'^>o> .  rhu:  UiTtrr  aTKj?  nffsr  nTaaKirtianaxsdT 

.x>-;.,y>,x\    -:.x  tV  ♦v*-^"v>ro"<  o'   *s"ct  J^'^^fr;^  a^y  TftatJrch*  leas 
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of  M.  Le  Dantec.  M.  Canovetti  however  caused  his  bodies  to  move 
along  an  inclined  wire.  The  horizontal  distance  between  the  ends 
of  the  wire  was  280  metres  and  one  end  was  71.2  metres  above  the 
other.  The  inclination  of  the  wire  varied  slightly  owing  to  sagging. 
Times  were  taken  by  a  stop  watch  and  some  of  the  results  obtained 
arc  given  in  the  following  table : — 

M.  Canovetti's  experiments  with  falling  bodies. 
Form  of  body.  Pressure  in  grammes. 

Circular  plate;  area  one  square  metre 80 

Rectangular  plate ;   area  one  square  metre 90 

Hemisphere  with  convex  side  foremost;  area  of  diametric  sec- 
tion of  sphere  one  square  metre 22.5 

In  all  cases  the  velocity  was  one  metre  per  second. 

It  may  be  assumed  that  the  average  pressure  on  a  body  will  be 
much  the  same  whether  the  body  is  moving  and  the  air  at  rest  or  the 
body  at  rest  and  the  air  moving.  Fidler  however  says  that  "it  has  not 
yet  been  ascertained  that  the  pressure  of  the  wind  is  the  same  thing 
as  the  resistance  offered  by  the  air  to  a  moving  body."  The  pressure 
in  the  one  case  will  of  course  vary  much  more  than  in  the  other. 

The  following  table  compares  the  results  obtained  by  several 
experiments  and  formulae  for  a  certain  area  and  a  cettain  velocity: — 

Results  obtained  by  different  experimentors,  and  formulae  of  the  pressure 
oo  a  circular  plate  of  one  square  metre  at  right  angles  to  wind  travellmg  at  i 
metre  per  second. 

Formula  or  experiment.  Pressure  in  grammes. 

Rouse's  122 

Didion's  88 

Dines'    73 

Hawskley's   131 

Le  Dantec's    72 

Canovetti's    80 

Perfect  impact*  249 

It  is  well-known  that  a  body  of  umbrella  shape  offers  a  great 
resistance  to  air  moving  against  its  concave  side.  This  fact  is  made 
use  of  in  the  parachute,  and  windmills  are  constructed  on  this  prin- 
ciple. According  to  General  Didion  the  resistance  of  a  parachute  whose 
depth  is  one-third  of  its  diameter  is  about  double  that  of  a  flat  circular 
plate  of  the  same  diameter.  This  fact  is  also  borne  out  by  the  ex- 
periments of  Hutton. 

The  total  force  exerted  by  the  wind  on  a  plate  is  of  course  the  sum 
of  the  positive  pressure  on  the  windward  side  and  the  negative  pres- 
sure on  the  leeward  side.  For  example,  if  the  pressure  on  the  wind- 
ward side  of  a  plate  of  i  square  foot  area  is  50  pounds  above  atmos- 
phere and  that  on  the  leeward  side  26  pounds  below  atmosphere,  the 
effective  force  on  the  plate  is  50  +  26  =  76  pounds.    The  experi- 

•  That  is  according  to  equation  near  the  bottom  of  page  553. 
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tif^ti%  //f  Iht  Hum  and  Thibault  seemed  to  shorn  that  the  positive 
\fffti%urr  fm  the  windward  %uri2ct  of  a  plate  was  donbk  the  n^ianve 
f;ff**iire  //r  auction  on  the  leeward  side.  Other  experiments  however 
Ww\  u%  Up  f^rlievc  that  the  relative  values  of  positive  pressure  and 
*>\ui'urti  <\r]tttu\  (m  the  shape  and  inclination  of  the  plate. 

'I  lir  rffrctivc  fr/rcc  on  a  plate  is  found  not  to  be  the  same  as  on 
M  |ii  inm  whoM!  ctuU  arc  formed  by  two  such  plates,  the  wind  pressure 
lirln^  prr|K*t)(lirtilar  to  the  plate  and  to  the  ends  of  the  prism.  In 
npilr  of  the  fikin  friction  on  the  sides  of  the  prism,  the  effective  force 
on  \\\v  liittrr  iM  I(*nh  than  on  the  plate.  This  does  not  seem  uimatural 
when  wr  roimidcr  that  the  air  striking  the  plate  or  the  end  of  the 
prlwm  will  he  projected  laterally  and  will  be  able  to  close  in  again 
lirhind  the  pri»in  much  better  than  behind  the  thin  plate.  There  will 
therefore  he  j^reater  suction  behind  the  plate  than  behind  the  prism. 

In  many  eases  it  is  desirable  not  only  to  know  the  total  effective 
loiee  on  a  IhhIv.  hut  the  pressure  and  suction  on  its  front  and  rear 
!*ide!*  separately.  Thus  in  a  house  it  is  necessary  to  have  each  wall 
j^tnMij;  enough  to  stand  the  wind  pressure  or  suction  (whichever  is 
Kteatest'i  as  well  as  to  have  the  house  constructed  to  resist  being 
s\\  ept  away  as  a  whole.  The  same  thing  holds  good  in  box  girders  or 
tulnilar  hridjrrji.  It  sliould  bo  noted  that  a  wind  gauge  which  con- 
xvists  of  a  plate  whioh  is  cxposcvl  both  front  and  rear  will  register  a 
p^vsMUo  whioh  is  the  sinu  of  the  pressure  on  the  windward  side  and 
tho  suotuM\  on  the  Uh^  side. 

\'ho  \;uosiion  of  the  pressures  v^n  :wv"  rvar^"e!  plates  havir.s:  a 
VjV^vV  K";\xtv«  the!V»  t*.ot  !,\:ora;l\  or.c>se\:  :s  i!so  irr.>?mr:t.  Two 
sv.nV.  *,n*avos  vwv,r  A:!^  the  s^irviers  v^f  a  r!a:e-^rder  bdige.     Sakcr's 

c  txV'v^r  vV*  the  :\v-  :::5cs  Tr*>  f T=:?f  t^  re  *- 


o\\v*. 

.*kv    S»»« 

<  \\* 

:h 

^;:y. 

TN^-^^ 

w 

^^CA 

!  e 

:?<v^v.\ 

c^xv^^^ 

-  :^x 

t>'* 
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bridges,  therefore,  we  may  assume  that  the  effective  force  on  the 
windward  girder  will  be  less  than  if  it  were  alone,  and  the  effective 
pressure  on  the  two  girders  will  depend  on  the  relation  between  their 
heights  and  their  distances  apart. 

We  know  that  in  a  gale  the  velocity  of  the  wind  is  constantly 
changing.  The  maximum  pressure  recorded  by  a  small  gauge  there- 
fore will  not  as  a  rule  measure  the  force  to  which  a  structure  is  sub- 
jected. The  small  inertia  of  the  gauge  will  enable  it  to  register  the 
maximum  force  reached  during  a  puff,  but  a  few  feet  or  even  a  few 
inches  away  the  pressure  at  the  same  moment  may  be  less.  Besides 
this  the  maximum  pressure  may  last  for  only  an  instant.  That  is  to 
say,,  the  pressure  due  to  a  puff  of  wind  may  increase  to  a  maximum 
and  then  decrease.  For  example,  at  Greenwich  on  January  i6th, 
1872,  the  average  pressure  for  each  separate  hour  of  six  consecutive 
hours  varied  from  2.8  to  3.6  pounds  per  square  foot;  but  the  maxi- 
mum pressure  each  separate  hour  was  from  30  to  42  pounds  per 
square  foot.  Now  a  light  gauge  will  register  the  very  maximum, 
while  the  heavy  body  will  be  affected  only  by  the  average  pressure 
during  a  small  period  of  time.  Consider  for  example  the  stability 
of  Cleopatra's  needle  on  the  Thames  Embankment.  We  could  easily 
find  the  uniform  wind  pressure  which  would  be  required  to  overturn 
it,  but  a  sudden  small  gust  which  merely  reached  that  intensity  for  an 
instant  would  not  effect  the  result ;  there  is  more  than  the  weight  of 
the  stone  to  be  overcome — there  is  the  inertia.  This  fict  is  well  ilhis- 
trated  by  the  way  that  windows  are  blown  in  by  gusts  of  wind  whicl) 
.<eem  to  make  no  impression  on  the  buildings  containing  the  windows 
when,  by  calculation,  the  windows  in  many  cases  ought  to  stand  a 
greater  steady  pressure  than  the  building. 

A  series  of  comparative  tests  with  gauges  which  require  different 
amounts  of  work  to  make  them  record  would  be  very  interesting  and 
instructive.  We  might  employ  spring-actuated  plate  gauges  with 
large  and  small  masses,  or  we  might  cause  the  pressure  on  equally 
massive  plates  to  act  on  water  gauges  having  large  and  small  sec- 
tions of  tube. 

It  should  be  noted  that  gauges  are  often  affected  by  building^s 
or  erections  in  the  vicinity  and  do  not  register  the  pressure  that 
would  exist  in  the  open.  We  all  know  how  seriously  the  draught 
of  chimneys  is  affected  by  adjacent  objects.  It  has  been  suggested 
that  comparatively  feeble  gusts  of  wind  might  rupture  a  structure 
if  the  period  of  the  g^usts  was  equal  to  the  natural  period  of  vibration 
of  the  brido^e.     But  the  probability  of  this  ocairring  for  more  than 
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7.  DIAGRAM    ILLUSTSATING 
THE  STABILITY  OF  A 
COLUMN. 


two  or  at  most  three  consecutive  gusts 
seems  so  remote  that  its  effect  beyond  this 
possible  maximum  periodicity  may  be 
neglected. 

A  large  structure  is  more  stable  than 
a  small  one  of  a  similar  shape  and  nature. 
That  is,  it  takes  a  greater  wind  pressure 
per  square  foot  to  overturn  a  large  struct- 
ure than  to  overturn  a  smaller  one  of  the 
same  shape  and  the  same  density,  if  the 
structures  rely  on  their  weights  only  to 
resist  overturning  and  if  the  material  is 
not  ruptured.  Consider  the  column  shown 
in  Figure  7,  which  we  will  suppose  to  be 
of  rectangular  cross  section  and  to  have 
a  height  h,  a  breadrh  b  and  a  thickness  d. 
Let  w  be  the  weight  of  a  unit  volume 
of  the  material  of  which  the  column  consists.  The  small  arrows  a 
represent  a  uniform  wind  pressure  of  p  pounds  per  unit  area.  The 
large  arrow  P  represents  the  resultant  wind  pressure  on  the  column 
acting  at  a  distance  of  >4  h  from  the  ground.  The  large  arrow  W 
represents  the  weight  of  the  column  which  acts  through  its  centre  of 
p^ravity,  the  line  of  W  being  at  a  distance  of  >4  b  from  the  back  of  the 
column.  Let  us  take  moments  about  the  edge  c,  c.  The  overturn- 
ing wind  pressure  will  be  such  that  the  moment  of  P  equals  the  mo- 
ment of  W. 

h  b 

therefore     P  X  -  =  W      X   - 

2  2 

but  P  =  hdp 

and  W  =  hbdw 

h  b 

therefore  hdp  x  -=   AddzcX^ 

2  2 

therefore  ///>  —  d*tc 

bV 

therefore  P  = 


For  columns  of  similar  shapes  b  varies  as  h,  and  therefore  p  varies 
as  one  of  the  linear  dimensions.    Therefore,  if  a  wind  pressure  of  ao 
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FIG.  8.  ILLUSTRATING  EFFECT  OF 

SIZE  OX   STABILITY. 
The    bases,    relatively    very    differ- 
ent, give  equal  stability  against 
wind   pressure. 


pounds  per  square  foot  is  required  to 
overturn  a  column  20  feet  high,  a  wind 
pressure  of  40  pounds  per  square  foot 
will  be  required  to  overturn  a  40- foot  col- 
umn of  the  same,  material  and  similarly 
proportioned.  If  the  40-foot  column  had 
a  base  equal  to  that  of  the  20-foot  column, 
instead  of  being  proportionately  greater, 
then  the  same  wind  pressure  would  over- 
turn both.  This  applies  to  bodies  of  any 
shape. 

Figure  8  shows  three  columns  similar 
except  for  their  bases,  which  are  equal. 
These  columns  are  equally  stable. 

This  fact  may  be  expressed  by  the  fol- 
lowing rule : — 

For  equal  stability  a^i^ainst  tvind  pres- 
sure, similar  bodies  require  equal  bases 
and  not  similar  bases. 
This  rule  must  be  taken  as  approximate  only,  for  there  are  several 
considerations  which  we  have  left  out  of  account,  such  as  skin  friction 
of  the  wind  on  the  sides  of  the  structure,  the  effect  of  the  friction  of 
the  ground  on  the  wind  pressure  on  the  front  lower  part  of  the  struct- 
ure, and  the  greater  intensity  of  wind  pressure  on  small  than  on 
larger  areas.  The  rule,  however,  is  roughly  speaking  correct  and 
explains  why  in  nature  an  insect  has  such  a  large  leg  base  and  a  large 
quadruped  proportionately  such  a  small  one. 

We  asumed  in  considering  the  stability  of  the  column  shown  iq 
Figure  7  that  it  would  tilt  about  the  edge  c.  We  did  this  because 
we  were  considering  stability  given  by  weight  only,  and  not  consid- 
ering the  strength  of  the  material.  In  some  cases  the  material  would 
not  fracture  and  the  structure  would  tilt  as  has  been  shown.  In 
other  cases  the  material  about  the  tilting  edge  would  crush.  This 
crushing  would  not  affect  the  overturning  moment,  but  it  would  re- 
duce the  moment  of  stability  and  therefore  lessen  the  wind  pressure 
that  the  column  would  stand. 

This  article  will  not  be  complete  without  a  few  words  on  torna- 
does. We  are  not  troubled  with  tornadoes  in  Great  Britain,  but  in 
America  they  occur  every  now  and  again  and  contrive  to  do  a  max- 
imum of  damage  in  a  mimimum  of  space  and  time.  The  destructive 
power  of  some  of  these  tornadoes  has  been  terrific,  but  happily  their 
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track  is  usually  very  narrow  and  it  seems  the  wisest  course  as  a  rule 
not  to  attempt  to  construct  buildings  to  withstand  them  but  to  take 
the  chance,  which  is  really  extremely  small,  of  a  tornado  ever  strildiig 
them.  At  a  meeting  of  the  American  Society  of  Civil  Eng^eers,  die 
widths  of  the  tracks  of  several  tornadoes  were  given.  The  Marsh* 
field  tornado  was  i,8oo  feet  wide,  the  St.  Charles  tornado  not  moft 
than  60  feet,  and  the  Medford  tornado  had  a  track  only  about  13  feet 
wide. 

It  is  not  in  the  province  of  this  article  to  discuss  the  cause  of  tor- 
nadoes. The  cause  however  involves  a  low  barometric  pressure  at 
some  place,  and  this  affects  the  nature  of  the  destruction  caused  by 
the  tornado,  and  the  nature  of  the  provisions  to  withstand  it  if  such 
provisions  are  to  be  made.  In  some  cases  damage  seems  to  be  done 
by  suction.  In  the  tornado  or  cyclone  or  "vacuum  storm,"  as  it  has 
been  very  appropriately  called,  which  swept  through  the  cities  of  St. 
Louis  and  East  St.  Louis  on  the  evening  of  May  27th,  1896,  there 
were  unmistakable  signs  of  damage  having  been  done  by  a  sudden 
fall  of  pressure.  Walls  of  houses  in  many  cases  fell  outwards, 
evidently  due  to  the  excess  of  pressure  inside  the  houses  when  the 
pressure  outside  was  suddenly  reduced.  The  capacity  for  harm  of 
a  sudden  fall  of  pressure  will  be  evidefit  when  we  consider  that  even' 
inch  of  mercury  equals  a  pressure  of  70.7  pounds  per  square  foot. 
If  therefore  the  barometric  pressure  were  suddenly  reduced  outside 
a  building  by  an  inch  and  a  half,  the  walls  of  the  house  would  be 
subjected  to  the  enormous  pressure  of  106  pounds  per  square  foot. 
Several  houses  were  found  after  the  St.  Louis  tornado  with  walls 
intact  but  with  the  lath  and  plaster  torn  off  the  ceilings  of  the  rooms 
immediately  below  the  attics.  In  these  houses  there  was  no  flooring 
on  the  attics,  and  the  only  explanation  of  the  phenomenon  seems 
to  be  that,  when  the  vacuum  wave  passed  the  house,  the  excess  of 
pressure  in  the  rooms  got  out  by  windows  or  flues  or  otherwise,  but 
that  in  the  case  of  the  attics  with  no  adequate  air  exits,  the  excess 
of  pressure  of  the  imprisoned  air  burst  down  the  ceilings  of  the 
rooms  below.  In  many  cases  in  which  the  outside  walls  of  houses 
were  in  part  thrown  down  (outwards),  light  partitions  and  light 
furniture  were  left  unmolested,  showing  that  there  had  been  no  vio* 
lent  air  currents  inside  the  house.* 

•  See  paper  of  Mr.  Julius  Baier.  Pro.   Am.   Soc.  Civil  En^neers.  Jan.,   1899. 
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ECONOMY  IN  THE  DESIGN  AND  OPERATION  OF    / 
ELECTRIC  PLANTS.  ^ 


By  Percival  Robert  Moses, 


/ 


NUMBER  of  articles  on  the  general  subject  of 
isolated  electric  plants  have  appeared  in  The  En- 
gineering Magazine,  the  majority  having  for 
their  theme  a  more  or  less  detailed  study  of  the 
comparative  cost  of  electricity  from  this  type  of 
plant  and  from  the  central  station.  Anyone  study- 
ing the  figures  carefully  must  have  been  struck 
by  the  wide  dissimilarity  in  the  results  from 
(liflFercnt  plans  having  the  same  general  char- 
acteristics, and  it  is  the  purpose  of  this  article 
to  point  out  some  of  the  ways  in  which  economy  in  operating  cost  may 
be  obtained. 

It  is  well  to  bear  in  mind  the  fact  that  operating  expense  is  not 
fuel  and  labor  cost  only,  but  includes  fixed  charges,  repairs  cost  of 
water,  oil,  and  sundries,  which  in  the  aggregate  frequently  exceed  the 
cost  of  either  fuel  or  labor  and  sometimes  of  both  together.    The  ad- 
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mXISTKR  AND  SWITCHBOARD,  I»LANT  OF  HASTINGS  SONS  PUBLISHING  CO.,  LYNN,  MASS. 
In  connection   with  200-amperc  chloride  accumulator  installation. 

inirahle  papers  written  by  Mr.  Isaac  D.  Parsons  and  published  in  this 
Mai^azinc  for  January  and  February,  1902,  brought  out  clearly  the  im- 
portance of  these  items,  particularly  that  of  fixed  charges.  The 
largest  plant  described  in  these  papers  was  also  the  most  costly  per 
unit  of  power  delivered — a  result  contrary  to  all  reasonable  anticipa- 
tion, and  due  in  great  measure  to  excessive  first  cost  and  consequent 
high  interest  and  depreciation  charges. 

In  this  connecti(Mi  the  following  quotation  from  Wellington  (The 
Economic  Theory  of  the  Location  of  Railways.)  adapted  to  this  sub- 
ject, is  apropos: — 

"No  increase  of  expenditure  over  the  investment  minimum  is  expedient 
or  justifiable,  however  great  the  probable  profits  and  value  of  an  enterprise 
as  a  whole,  unless  the  increase  can.  with  reasonable  certainty,  be  counted 
on   as  a   good   investment." 

If  this  were  framed  and  hung  above  each  o:>nsulting  engineer's 
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desk,  it  is  certain  that  the  investment,  in  this  case,  at  least,  would  be 
both  "expedient  and  justifiable."  The  most  frequent  cause  of  ex- 
travagant installations  is  found  in  the  fact  that  sufficient  return  is  ob- 
tainable upon  the  whole  expenditure  to  warrant  the  investment,  and  the 
lack  of  returns  from  a  number  of  more  or  less  imi)ortant  items  making 
up  the  grand  total  is  overlooked. 

On  the  other  hand,  again  quoting  from  Wellington,  no  Sirt'iii!^ 
of  expenditure  is  expedient  or  justifiable  when  it  can  be  counted  on 
with  reasonable  certainty  that  the  additional  expenditure  at  least 
would  in  itself  be  a  paying  investment.  This  is  to  be  qualified  by  the 
proviso  that  the  additional  expenchture  can  never  be  a  profitable  one 
if  it  endangers  the  successful  completion  of  the  plan  as  a  whole. 


MAIN  GENERATING  PLANT  FOR  BILTMORE.  THE  ESTATE  OF  GEORGE  W.   VANDERHILT.   ESQ. 

Two   Hodge   lx»ilers  of    i_'3   and    lOo   horse   power;    Hall   &   Wood   engine  T>elted   t<>   a   (ieneral 

Electric  6o-kilowatt  .'.joo-volt  monocyclic  generator,  and  Westinghouse  engine  lu-lted  to  a 

similar    unit.      Transniissun    of    three    miles    to    transformer    station    near    liiltmore 

House.       I'sed   in  connection   with   storage   battery   shown   on   page   571. 

It  is  not  possible  in  a  paper  of  this  character — nor,  in  fact,  in  any 
thing  short  of  a  book — to  treat  fully  of  plant  costs  and  methods  of 
reducing  operating  expense,  but  a  few  facts  gathered  from  practice 
may  be  of  use. 

The  basis  of  design  of  plants  must  be  cost,  as  in  the  end  that  plant 
which  will  give  the  best  results  at  the  least  cost  is  the  one  to  be  in- 
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vtalliMl.  W'r  miisi  tlKTcfi)rc  begin  our  consideration  of  the  subject 
hv  rNialilisliin^  .snnio  (lofiiiitc  cost  data.  Table  i  belov/  shows  actual 
I'li.Ni.s  ..!  boiUis  installed.  Water-tube  boilers  differ  largely  in  price 
ItM  «liltt  uni  t\pes.      riiose  listed  are  the  "B.  &  W."  type. 

1  \  lu*  Size  in  horse  power. 

(K>  So.         lOO.         IJ5.         150.  50a 

11.  1    loi  iix»  Il»  picssuiv..,     $850       $goo    $1,050    $1,250    $1,500      

M.  r.    •'    i-'>  Il>  ...      050      i.ixw      1,100      1.150      1400       

W  AU'\    \\\W    ^     $iS  iv»  $J3  per  h.  p.  $15  10  $18  per  h.  p. 

\  \\\\\      I      iO.si     01      llvMMKS    1  OR    iSOLATKO    ELECTRIC    PLANTS. 

\  M\r  -*  .shows  iho  actual  cost  of  ens^ines  and  standard  sizes.    The 

cv»si>  v>i  lui^h  >|vcd  ciis^incs  arc  tor  direct -connected  units  and  include 

nicullic  iMckiitv:,  tools.  sub-ha>e.  shaft  and  outboard  bearing  for  dy- 

nans^s.  .I'.ul  erection  ii:  cities  near  Xew  York.     It  is  particularly  in- 

tciCN'.iUi;   iv*  r.v^tc  :Iu:   three  cnjjines  of  So  horse  power  eadi  cost 

\\w  s.i-','  .i>  ov.c  v^!  -*-\s  lu^rsc  IV AVer,  and  :na:  two  1 25-horse-pcwrcr 

ei'.i:i*.-.es  ,\>i  S>x^  *v>s  :l:ar.  o::e  of  JJ5  liv-^rse  power.     This  is  coo- 

n.ii  X  u*  '.!\'  '.*s-.f.  *v*:c:,  av.vl  has  a:i  :"VjV^r:ar.:  bearing:  on  the  design  of 

Mi\;':  y*,;-:s   .;>  ::  ,;V./\\s  v::v!s:.r.  v^f  t'r.e  ccv.irnier.t  :r.:?  a  number  of 

V. '.".:>  w  ::!','. V.    :'.:c:  c,;sv\'.     ,i!\:   :rv\:i:t:::ly  with  v.•^^:^ea5e^f — dr5t  oosL 

^ve:.\v:;;"\   v-.iV"*i;  :!'v  i^'s^v'^i: :;'!':  rc'iaye.  rex:ble,  an  I  e^cient. 

^  •/  >  -;:  ■••  r. -TSi  ^•.■'*ir 

V.        v*         A'.       :-5       :r5-       ^f       jw:. 

.       -x.    -  -.XV       VXV      5.-5*:      XtXC      4-5X 

>  •  .  V  vx  :i;  XV  AX-  -XV  -*.-?X  JLXC  _%>x-  j-;o. 
X  .-.      .V  *  .     V  .        ^-  .=- XV  -.OiX 

>  •,  ^  .  rS"  -'-'*-V  ^>5:  :.Jt*:  j-Jlv 
V  . .    ••                                                                       -.  -5.'     .^  :•>     5.S.V    j-ifi:     5.J»:c 

,■  \     ^  .:    .      .      ■•  X    -.,'•:■  i-ij.-      •    r."i":-'i'rri:n  -vr:   *!*■; 

..'..'..        .    ,;     ,   ."^  >  ^.       :       "...  .   ■:  ,"*.>:  .'  T '•;  ^.  :•;>  ■■  i''^rr«;<  ^:j;  v:i 
^  ,   »,■     .       ..        :    ^  ,.        ■■.•^>."-:     ; -.  •  •■.'•i-:  :"*!-   .-  >:  Tiniii'ii 

.•         .              ■       ;      ■-              ',■  .  •           ■  ■.  •      '".  r.^i'.^ri- i  —•ri   --m.-.    >: 

'  .    s.                         .              ,              «.       ;-      ■.  '  :  ^^■"  1:  >  ■*"  I     ;»:>'."<n*-'i  TXrT" 

^  ^.     .               I.  .•.^-;;               ■ -».  *»;      --■  "c:*    """iivi:   v:*. 

-.    .'.                               *  "'   -     «  .  .     — :i:  ^-    !    :  -  :'\     "iUi;*--.    31;" 

.^     ■ -x      ■    .^     .         .    •  :^  •   -  ;.'       .'  .^•"':-  ::^:i!Lj[':-:     '.r   :t::::T:ir 
•     V.    ^  •.  '.      .  -       ..         i.    :>*:-..   Vli:    r.«-c      i    -UD- 

:   ■    ^.  .-  .,\'\*>'^  K.  :iM.    •  :..'./       ;  ••    ^"i  :rt-:. 
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GENERATOR  PLANT,  ASTOR  BUILDING,  N.   V. 

Two  50-kilowatt  and  one  75-kilowatt  direct-connected  units,   115  volts.     Used  in  connection 

with  storage  battery  shown  on  page  570. 

Table  3  shows  costs  of  various  kinds  of  dynamos.  The  variation 
in  price  is  similar  to  that  of  engines :  the  small  sizes  up  to  100  kilo- 
watts cost  from  $23  down  to  $15  per  kilowatt.  Above  this  size  the 
cost  per  kilowatt  does  not  decrease  materially,  making  it  entirely 
possible  to  put  three  lOO-kilowatt  dynamos  for  the  same  price  or  less 
than  one  300-kilowatt  machine. 

Type.  Size,  kilowatts. 
Direct  Current.  25.      30.      40.       50.        75.       100.       150.      250. 
Multi-polar.       direct- 
connected  $550  $650  $850  $1,000  $i..yx)  $1,500  $2,750  $3,750 

Multi-polar     medium 

speed  belted 425    600    750       cioo     i.ioo     1.200      

Alternating  current  2 

or  3  phase  belted. .       750     1,400      2.750    3.800 

TABLK    Til.     COST    OF   GENERATORS    FOR    ISOLATED    ELECTRIC    PLANTS. 

The  relatively  smaller  cost  per  unit  of  size  of  the  smaller  ma- 
chines is  due  to  the  fierce  competition  of  manufacturers,  and  is  made 
possible  by  the  small  investment  required  for  tools  and  shops.  The 
larger  units  demand  special  tools,  heavy  cranes  for  handling  large 
parts  over  a  large  area,  and  more  capital  tied  up,  preventing  the 
decrease  in  shop  cost  which  might  be  expected  with  increased  size. 


300. 


4750 
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With  these  figures  as  a  rough  basis  the  design  of  the  plant  for 
economy  becomes  easier ;  it  involves  a  load  curve  showing  the  amounts 
of  power  and  light  tThat  will  have  to  be  supplied  during  different  hours 
of  the  (lay.  After  this  is  plotted  the  plant  should  be  divided  into  as 
few  units  as  will  enable  the  boilers,  engines,  and  dynamos  to  work  at 
or  near  their  maximum  economy,  and  at  the  same  time  provide  a  suf- 
ficient number  so  that  in  the  event  of  the  breakdown  of  one  the  others 


600 
600 
400 
300 
200 
100 


LOAD  CURVE  OF  APARTMENT  HOUSE 
J       CURVE  1  TAKEN  FEB.  10-1O02 


MAY  7-1902 

JULY  21-1902 

NOV.  3-1902 
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z    ! 
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10    11     12     1       2      3 

NOON     P.M. 


6      6 


9     10    11    12     1       2     3 

MIDNIGHT     A.M. 


10     11    12     1       2 

MIDNIGHT     A.M. 

TYPICAL  LO.\D  CURVES  OF  A   HOTEL  AND  OF  AN  APARTMENT   HOUSE. 

will  be  capable  of  carrying  the  load.  The  limit  of  size  of  one  of  the 
units  is  generally  fixed  by  the  day  load — principally  power ;  the  total 
plant  cai)acity  is  fixed  by  the  maximum  possible  load,  and  the  size 
of  the  other  units  by  the  maximum  probable  load.  A  number  of  load 
curves  of  buildings  were  shown  in  the  papers  referred  to  and  a  few 
more  are  given  below. 

A  casual  study  of  the  load  curves  of  an  apartment  house,  an  apart- 
ment hotel,  or  an  office  building,  shows  a  very  light  load,  from  one- 
fifth  to  one-fourth  of  the  maximum,  during  three-fourths  of  the  time, 
and  a  heavy  load  during  the  remainder,  approaching  three-fourths 
of  the  total  capacity  connected  to  the  lines.  This  would  indicate  a 
small  unit  (for  day  work)  and  two  large  units,  the  sizes  to  be  such 
that  either  of  the  large  units  (together  with  the  small  one,  in  emer- 
gencies) amid  supply  the  demand  for  the  heav>--load  period:  ordi- 
narily the  two  large  ones  would  nm  together  in  heavy-load  periods. 
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Where  electric  elevators  are  installed  another  factor  is  intruiluccJ 
tlirough  the  starting  current  required  and  the  small  averai^e  running 
current.  On  this  page  is  shown  a  load  curve  of  a  building  withimt  ele- 
vator load,  and  above  it  a  typical  elevator  load  curve  with  an  average 
requirement  of  15  kilowatts  for  light  and  powerand  a  momentary  max- 
imum of  60  kilowatts.  Jf- g(X)d.  service,  noiseless  cperatiim,  and 
long  life  are  essential  in  a  plant  of  this  character,  it  is  necessary  with 
the  standard-design  engine  and  dynamo  to  install  a  unit  for  such 
work  having  a  capacity  of  at  least  the  "average  maximum,**  if  such 
a  term  is  permissible.  If  this  is  done  the  plant  can  not  be  economical 
in  steam  consumption,  as  during  four-fifths  of  the  time  the  engines 
are  running  at  but  10  to  15  per  cent,  of  their  rated  capacity,  an*!  dur- 
ing the  remainder  at  rapidly  and  continually  varying  points  of  cut  off 
and  rates  of  expansion. 


3  4  6  6 

TIME     MINUTES 


9  1(7        n  12        13         14 
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DIAGRAM    OK    U)AI)-1"1:RVK    OF    A    KriLDlNC,    WITllOl'T    ELEVATOR.    AND    nK    A    TVIMCAL 

ELEVATOR   LOAD  CURVE. 

The  remedy  for  this  state  of  affairs  is  found  in  scnne  niethotl  of 
storing  energy,  and  the  only  one  which  has  received  practical  develop- 
ment, as  yet,  is  the  electric  storage  battery.  Other  metho<ls  have  been 
proposed,  but  not  yet  developed  in  working  form.  This  auxiliary 
to  the  plant  is  useful  mainly  in  two  ways,  one  of  which  is  to  equalize 
the  load  by  receiving  and  delivering  electricity  ( i.  e.,  charging  when 
the  elevators  are  not  drawing  more  than  the  average  current,  and  dis- 
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:ST()RAGK  BATTEKV   KC>OM.  ASTOR  BUILDING,   N.    Y. 
60  chii  riMc  aocuinulritttrf--,  having  capacity  of  200  anii)cres  at  nominal  discharge  rate.     Electric 

Storage  Battery  Co. 

char^in^  wlion  more  than  the  average  is  required)  and  the  other  is  lo 
supply  all  the  elevator  and  lighting  current  required  during  light-load 
periods.  There  is  a  third  use.  viz.,  to  supply  the  peak  of  the  load  dur- 
ing the  heaviest  lighting  period :  hut  the  excessive  cost  of  storage  bat- 
teries for  large  quantitative  discharges,  compared  to  the  cost  of  engines 
and  dynamos,  prevents  their  use  for  this  purpose  except  in  instances 
in  which  the  heavy  load  is  of  very  short  duration,  as  in  some  office 
buildings  and  factories. 

The  cost  of  storage  batteries  is  their  only  real  drawback  when 
operateil  under  intelligeiu  supervision.  It  varies  from  $IT  per  ampere 
hiuir  for  small  batteries  of  240  ampere-hours  capacity,  or  $8  per  am- 
pere hour  for  5CX)  ampere-lunirs  capacity,  to  S7.50  per  ampere  hour  for 
several  ih«uisand  amj)ere-lnnirs  capacity.  These  capacities  are  based 
on  an  average  tlischarge  for  eight  hours  at  120  volts.  These  figures 
inchnlc  c«»nsiant-current  bi^oster.  or  similar  automatic  regulating  de- 
vice. an«l  switchboard,  but  \\y^  wiring.  Where  elevator  current  is  to  be 
supplied,  the  cost  of  the  battery  is  largely  offset  by  the  saving  in  boiler, 
entwine,  and  dynamo  equipment. 

In  a  plant  recently  ilesigneil.  the  cost  of  the  engines  and  d}'namos 
required  where  no  storage  battery  was  used,  (two  large  generating 
units  and  one  small  one^  was  Sio.joo:  and  the  cost  of  the  engines 
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and  dynamos  required  with  a  battery  was  only  $7,900.  The  price  of 
the  battery  was  $4,000,  making  the  net  cost  of  its  installation  only 
$1,700.  With  the  first  design,  the  smaller  engine  would  run  con- 
btantly  during  light  load  at  about  15  per  cent,  of  its  full  capacity, 
with  momentary  requirements  of  100  to  125  per  cent.,  requiring  from 
15  to  20  pounds  of  coal  per  kilowatt  hour  delivered  under  actual 
working  conditions;  and  the  plant  would  have  to  run  at  all  times. 
Under  the  second  plan  no  engine  would  run  after  one  o'clock  at  night, 
nor  in  the  daytime  in  mild  or  hot  weather,  and  at  otlicr  times  the 
plant  would  operate  at  from  one-half  to  three-fourths  rated  capacity, 
using  from  6  to  10  pounds  of  coal  per  kilowatt  hour.  These  figures 
are  deduced  from  a  large  number  of  daily  records  kept  for  a  period 
of  several  years  in  a  number  of  plants.  The  efficiency  of  a  storage 
battery  is  not  high — from  70  to  80  per  cent. — but  this  is  of  small  con- 
sequence, as  it  applies  only  to  that  portion  of  the  current  it  discharges. 
Usually  this  is  from  3  to  10  per  cent,  only  of  the  total  current  sup- 
plied by  the  plant,  so  a  loss  of  20  per  cent,  in  passage  liirough  the  bat- 
tery would  be  only  from  i  to  2  per  cent,  of  the  total  power  supplied. 


THE  BILTMORE  BATTERY   ROOM.   SHOWING   ARRANGEMENT  OF  CELLS. 

60  Gould  cells,  capacity   2,000  ami>cres  at   8-hour  rate.      Cells  glass  covered   to  prevent   loss 

and  exclude  dust.     Gould   Storage  Battery  Co. 
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BOOSTER   IN    THK   COLLIER    BUILDING,    NEW    YORK. 
(!;il«ncity  of  .joo  ainiicrcs  at  30  volts.     I'sed  in  connection  with  56-ccll  Gould  storage  battery. 


BIX»STER  ANl>  >\VlTi  HISOARO,  EX*.  HANiiE  Cl'l  RT  BllHUNG.  N.  Y. 
In   v."inivTi«'n   with    KU'vlrio   Storaj:!?    P.attcrx    i"..mpany'<  chloriilr  accumulators. 
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Besides  the  reduction  in  operatinj^  expense,  a  battery  offers  num- 
erous inducements,  amon^  them  steady  Hghts,  free  from  fluctuations, 
a  reserve  capacity  in  case  of  accident  to  the  steam  main  or  shut  off  of 
water  supply,  and  absence  of  noise  or  heat  when  the  electric  plant  is 
shut  down. 

Another  point  in  the  design  of  electric  plants  where  large  wastes 
are  usual  and  avoidable  is  in  the  grates  for  boilers  and  the  methods 
of  fuel  burning.  Cheap  fuel  well  burned  is  more  vital  to  the  cheap 
production  of  power  than  any  economy  that  can  be  introduced  in  the 
design  of  the  engines  or  other  machinery.    If  fuel  at  $r  to  $2  per  ton 


STOR.\GE  BATTERY,  COMMERCIAL  CABLE  BUILDING,  NEW  YORK. 

62  Gould  cells.      Capacity  80  amperes   for  8  hours.    160  amperes   for   3   hours,   320  amperes 

for  one  hour. 

can  be  burned  to  give  results  one-half  as  good  as  fuel  at  $3.50  to  $4 
a  ton,  more  saving  will  result  than  there  will  from  a  reduction  in 
steam  required  per  indicated  horse  power  in  the  engine  from  35 
pounds  to  25  or  15,  as  any  saving  in  the  cost  of  making  steam  reduces 
the  cost  of  operating  all  types  of  apparatus  using  it,  whether  they  are 
pumps,  boilers,  ice  plants,  or  engines,  while  an  increased  economy  in 
one  particular  type  of  apparatus  saves  only  while  that  apparatus  is  in 
operation. 

Several  systems  for  burning  low-grade  fuels  and  waste  products 
are  in  operation,  among  them  bagasse  and  saw-dust  burners,  waste- 
gas  boilers,  and  blowers  combined  with  pin-hole  grates  and  special 
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settings  for  the  lowest  grades  of  anthracite,  such  as  rice,  barley,  and 
screenings,  costing  from  $1.50  to  $2.25  per  ton  under,  normal  condi- 
tions. In  a  test  on  one  plant,  different  grades  of  anthracite  from  pea 
down  to  screenings  were  tried  with  different  grates  and  appliances. 
Boilers  side  by  side  were  operated  under  identical  conditions  over 
extended  periods,  and  screenings  were  finally  adopted  with  the  use 
of  a  patented  system  of  burning.  The  cost  with  this  grade  of  coal 
per  pound  of  water  evaporated  was  less  than  one-half  that  with  the 
largest  size  tried.  Such  systems,  however,  should  be  used  only  after 
careful  investigation,  as  a  great  many  are  of  no  value  or  are  so 
complicated  as  to  make  them  a  nuisance. 

A  third  economy,  less  important  except  where  refrigerating  ma- 
chinery is  installed,  is  in  the  water  supply.     Whether  water  is  pur- 


BOOSTER  IN  COMMERCIAL  CABLE  BUILDING,  NEW   YORK. 
Used  in  connection  with   the  storage  battery  shown   on   page   573. 

chased  or  pumped  it  costs  something,  and  in  cities  it  ir»  an  important 
item  in  the  expenses  of  a  plant.  The  water  required  for  steam  costs 
in  New  York  about  25  or  30  cents  per  ton  of  coal  burned  under  the 
boiler;  one-fifth  of  this  or  less  may  be  saved  by  using  an  open  feed- 
water  heater  and  returning  water  to  the  boiler;  the  remainder  can  be 
saved  only  by  use  in  the  heating  system  or  by  a  condenser,  and  this 
latter  is  impracticable  unless  accompanied  by  a  cooling  tower  or  bv 
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available  salt  water.  The  cooling  tower  will  waste  more  water  than 
the  steam  condensed,  so  that  from  the  point  of  water  saving  it  is  not 
valuable;  the  accompanying  reduction  of  steam  consumption  in  the 
engine,  however,  makes  it  worthy  of  careful  consideration  where  its 
installation  is  feasible. 

The  open  feed-water  heater  is  a  money  saver  when  water  is  ex- 
pensive, provided  it  is  accompanied  by  an  efficient  grease  extractor 


GENERATOR  AXD  BOOSTER   AT   BILTMURE.    DRIVEN    BY    3-FHASE   IXDrLTIOX    MOTOR. 

and  a  properly  designed  pump.  If  oil  is  allowed  to  enter  with  tiic 
steam  and  is  fed  to  the  boilers,  or  if  the  pump  is  noc  fitted  fur  hot 
water  and  placed  sufficiently  below  the  heater  to  avoid  hainmor,  the 
saving  in  water  is  counter])alanced  by  leaky  boilers  and  noi>v  punips. 
When  refrigeration  is  an  important  part  of  the  plan:,  and  water  is 
expensive,  either  the  water  must  be  used  for  other  purposes,  or  some 
method  must  be  adopted  of  c(X>ling  and  re-using  it :  (Hherwise  its  cost 
is  greater  than  that  of  the  coal  for  operating  the  plant. 

A  fourth  economy,  which  has  been  treated  fully  in  oihor  papers* 
and  which  space  will  not  permit  the  discussion  of  here,  is  the  more 
or  less  complete  use  of  the  waste  or  exhaust  steam  from  euiiines  for 

•The  Centralisation  of  the  Steam  Comlensing  Plant.     H.  G.   V.   OMh.ini.  ir.   T-r   Kv.-i- 
XF.ERTXG  Magazive   for   October  an'l    N'ovemher.    ipno. 
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lii.Hmr..  l»«.iliM;',.  »M  siniil.ir  nuuIvMato-loniporaturo  applicatums.  Where 
.ill  I  hi  I  \li,»n  I  »lrii\rtl  tiom  a  plant  can  ho  used,  an  economy  closely 
.»l«pi.Mi  hnii;  pnir^tion  t^  .On.iiiuMl  whioh  cannot  be  equalled  by  any 
»-ih«i  iiMm  ,'i  niiMncs.  jhi'  nso  o\  o\haiist  stoam  for  distillation,  for 
'^\\i\A\  mi.jKmu..  .ni.l  .liMUN  ,M  t^hor  lu.iuul'actnrinjj  applications  is  well 
Uhi^wm  ,in,;  w  \^  alojii;  ihsN  'mo  raihor  than  alonjr  that  of  eng^ine  de- 
Nx  It^^v,  M!  \  •  .X,-  that  tlu-  |L:!v\i:v'N:  >a\ini:s  of  the  future  will  be  effected. 
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A  SUCCESSFUL  EXAMPLE  UNDER  THE  PREMIUM  WAGE  SYSTEM. 
By  Hugo  Diemer. 

The  aeries  of  oost-kceping  articles  of  which  this  is  the  second  paper  began  in  our  preced- 
ing tsrae  with  an  exposition,  by  Mr.  H.  L.  Arnold,  of  the  methods  of  the  Btgelow  boiler- 
naaiiCactiiring  company.  The  purpose  of  every  one  of  the  articles  will  be  to  furnish  a 
worlcittg  description  of  a  practical  system,  in  actual  use  in  a  shop  where  it  has  stood  the  teat 
of  time  and  been  proved  successful  and  sufficient.  The  reproduction  of  the  forms  and 
blanks  in  immediate  connection  with  the  explanatory  text  makes  the  papers  particularly 
ttsefnl  and  intetesting  to  those  who  are  concerned  in  the  introduction  or  the  working  of 
of  shop  accounting. — The  Editoss. 


DURING  the  past  few  years  numerous  discussions  of  the  pre- 
mium  wage   system   have  appeared   in   technical   literature. 
Practical  examples  of  cost  finding  and  stock  tracing  under 
the  system  have  not  been  so  numerous.    The  methods  adopted  in  its 
successful  introduction   into  a  flourishing  machine   shop  are  here- 
with outlined. 

The  Cincinnati  Milling  Machine  Company  employs  from  three  hun- 
dred and  fifty  to  four  hundred  workmen  in  the  manufacture  of  milling 
machines,  g^ding  machines,  and  attachments.  The  number  of  dif- 
ferent parts  manufactured  aggregates  about  four  thousand,  and  the 
distinct  machine-shop  operations  on  each  part  vary  from  four  to 
thirty.  Since  the  beginning  of  the  past  year  the  company  has  been 
establishing  premium  pay  rates,  beginning  with  certain  operations 
on  which  available  data  and  experience  enabled  them  to  set  the  time 
allowance  with  confidence  as  to  its  correctness.  The  system  is  con- 
stantly being  extended  to  cover  further  operations,  the  intention  be- 
ing to  have  a  definite  time  set  on  every  separate  standard  operation. 
Two  men  act  as  time  keepers.  These  men  spend  their  entire  time 
in  making  circuits  of  the  factory  and  filling  out  the  slips  shown  in 
Figure  i.  There  is  a  nail  or  hook  convenient  to  each  man's  place  of 
work  on  which  hangs  a  book  of  these  tickets.  The  first  ticket  is  issued 
on  Monday  morning  is  given  No.  i,  and  they  are  numbered  consec- 
utively until  closing  time  on  Saturday.  The  tickets  are  written  in 
duplicate,  and  each  man's  duplicate  tickets,  showing  his  premium 
earnings,  are  returned  to  him  with  his  premium  pay. 
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THE  CINCINNATI  MILLING    MACHINE  CO.          ' 
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FIG.    I.    TIME  TICKET. 

The  mctual  card  is  somewhat  larger — 6  by  .3J^    inches — of  thin  white  paper.     The  duplicate 
(marked  "Duplicate"  in  upper  left  corner),  folds  under  this  by  a  perforated  bottom  edge. 

The  employment  of  special  men  for  writing  out  the  time  tickets 
has  been  found  far  preferable  to  having  the  men  or  foremen  fill  out 
tickets  themselves.     It  was  calculated  that  if  each  man  spent  ten 
minutes  in  filling  out  time  tickets,  daily,  it  would  amount  to  an  hour 
per  week.  For  a  fifty-seven-hour  week,  the  value  of  this  time  would  be 
one  fifty-seventh  of  the  total  pay-roll,  or  one  fifty-seventh  of  about 
$3,000,  a  considerably  greater  sum  than   the   time-keepers'    wages, 
with  the  disadvantage  of  no  uniformity  and  very  little  reliability. 
The  time  clerks  are  young  men  of  about  thirty  years  of  age — matuie 
enough  to  know  how  to  get  along  in  a  factory.    They  are  expected 
to  get  all  the  data  they  need  with  the  least. possible  consultation  of  the 
workmen.     Much  of  their  information  is  obtained  from  the  shop- 
order  tag  or  tracing  slip,  which  will  be  explained  more  fully  later,  and 
is  shown  on  page  585. 

If  in  the  interval  between  the  time-keepers'  consecutive  visits 
to  any  one  workman  that  man  has  stopped  work  temporarily  on  one 
order  on  which  he  has  been  working  (and  for  which  the  time  keeper 
has  written  say  ticket  No.  4),  and  has  completed  some  short  orders 
and  returned  again  to  work  on  order  represented  by  ticket  No.  4 
when  the  time  keeper  next  passes  him,  the  time  keeper  issues  a  ticket 
giving  it  the  next  consecutive  number — in  this  case  No.  5 — for  the 
short  job  done,  and  notes  on  the  back  of  the  ticket  No.  4  covering 
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ffder  which  was  temporarily  discontinued  "(Date),  Deduct 

5 minutes,  time  ticket  No.  5." 

hese  interruptions  are  usually  on  "foremen's  orders,"  a  blank 

of  which  is  shown  in  Figure  2.  If  w6rk  on  an  order  which  has 
begun  is  to  be  discontinued  for  some  tiine,  owing  to  the  arrival  of 

hurry  order,  the  workman's  time  ticket  is  marked  "unfinished," 
turned  in  with  the  tickets  for  finished  work.  Unfinished  tickets 
X)sted  on  cost  cards  in  pencil  and  then  filed  temporarily  in  a 
index  drawer  until  the  "finished''  ticket  comes  through,  when 
ntries  are  made  in  ink. 

he  "job"  or  "time"  tickets  are  turned  over  by  the  time  keepers 
e  pay-roll  clerk  who  makes  from  them  entries  on  monthly  sheets 
leet  for  each  man),  shown  in  Figure  3.  He  checks  up  the  total 
reported  on  tickets  against  the  time  as  shown  by  the  strip  from  the 

register.  He  notes  on  each  time  ticket  the  workman's  rate,  and 
ids  the  labor  cost  and  premium  gain  where  there  is  any.  He  uses 
e  sheet  mounted  on  a  substantial  board,  with  vertical  and  hori- 
l1  guide  to  assist  in  his  calculations.  The  board  is  mounted  on  a 
ing  stand  by  his  side  so  as  not  to  interfere  with  his  desk  work, 
monthly  sheets  show  each  man's  time  losses  as  well  as  his  gain. 


MOTICE—Foreman    wiH    Issue    Written    Orders   for    Repairs, 
Tools,  Supplies,  Materials,  Etc. 
Worn    Out   and   Broicen-Tools    Must   %e    Returned. 
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FIG.   2.    POSSHBN's  OUMDL 

repetitively  on  a  roll  of  white  fiaper.     Width  as  tbown.     In  use,  the  form  gives  a 
little  more  space  for  entries,  being  $  inches  high. 


Digitized  by 


Goo^ 


t 

! 

z 

1 

1 

! 

c 

1 

- 

- 

- 

- 

=] 

= 

- 

— 

— 

J 

9 

i 

t) 

1* 

3  r 

1 
M      3 

- 

t! 

;* 

1 

i 

II 

s 

1 
1 

1 

-r 

i 

1 

a 

= 

^ 

= 

= 

^ 

= 

^ 

= 

t 

t 

II 

II 

f 

5 

- 

- 

^ 

= 

= 

1 
1 

i 

i 

- 

= 

— 

— 

li 

S> 

Si 

1^     . 

; 

- 

- 

- 

a 

a 

1  E 

i 

4 

1 

^ 

■1 

• 

■ 

L 

II 

B 

51 


580 


J 


Digitized  by  VjOOQ IC 


COST  KEEPING  FOR  MODERATESIZED  SHOPS. 


581 


so  that  they  beoomc  a  record  of  the  worianen's  effidendes.  The  fomi 
of  a  record  card  showing  operatxxis  and  tune  set  is  shown  in 
Figure  4. 

From  the  pay-roll  clerk  the  time  tickets  are  passed  to  the  cost- 
posting  clerks,  who  post  operation,  time,  rate,  and  cost  on  the  indt* 
vidual  piece-cost  cards,  a  sample  of  which  is  shown  in  Figure  5. 
Guide  card  for  this  set  is  shown  in  Figure  6.  In  posting  on  these 
cards  use  is  made  of  a  code  of  abbreviations  representing  the  various 
shop  operations.  The  use  of  the  abbreviations  reduces  the  labor  of 
posting  by  a  large  percentage.    The  use  of  a  letter  prefix,  such  as 


Part      BOX  BACK 


Siz« 


f«J 


CMdNo. 


1    Bore    &.   Turn  (Quts    &   ms.) 


9  4  T 


2T.6 


2  Kcyway  for  babbitt 

3  Babbitt 


4  Bore  (  Roll   babbitt   &    Oi 


5  Turn 


grooye 


K  f_ 

B40_ 
B 


17 


23.5 


/nd^joO 


m^LMij 


FIG.    4.     CARD   SHOWING   ORDER   OF   OPERATIONS   AND   TIME   ALLOWANCES. 
The  original  is  6  by  4  inches,  thin  card,  to  work  in  type-writer. 

"B"  for  boring,  "B  i"  for  first  boring,  "B  2"  for  second  boring,  etc.. 
is  suggestive  of  the  name  of  the  operation,  and  gives  less  liability  to 
error  than  the  straight  numerical  system.  The  company  has  gone 
very  closely  into  the  details  of  specifying  beyond  the  shadow  of  a 
doubt  the  exact  nature  of  the  operation  to  be  performed.  As  a  result 
it  has  been  found  impracticable  to  attempt  to  print  all  operations  on 
a  time  ticket  and  check  off  the  one  done,  as  is  the  practice  in  some 
shops.  The  list  of  operations  comprises  about  eight  hundred  and 
covers  all  possible  operations  including  fitting  and  assembling.  It  is 
found  in  practice  that  there  is  as  little  error  in  posting  an  incorrect 
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abbreviation  as  there  is  in  posting  any  other  number,  such  as  oixier 
number,  number  of  hours,  etc.,  erroneously.  It  is  true  that  the  cost 
cards  are  not  intelligible  to  parties  unfamiliar  with  the  code  of  ab- 
breviations. This'  is  no  disadvantage,  as  consultation  of  the  records 
by  parties  unfamiliar  with  them  is  inadvisable  in  any  event,  and  tbe 
iniprmation  desired  can  be  more  quickly  obtained  by  scmie  clerk 
familiar  with  the  card  system. 

After  having  been  posted  on  cards,  the  time  tickets  are  filed 
in  card-index  drawers,  according  to  workman's  numbers  if  time 
has  been  set,  and  according  to  operations  if  they  are  to  be  used  as 
data  in  setting  time.  The  duplicate  tickets  are  kept  in  a  separate  file 
and  returned  to  the  men  wjth  the  premium  earnings. 
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FIG.   6.     GUIDE  CARD  FOR  INDIVIDUAL  PIECE-COST  CARDS. 
Blue,  ruled  in  red.     6  by  43^  inches. 

A  daily  report  of  cost  of  finished  parts  is  submitted  to  the  super- 
intendent on  the  form  shown  in  Figure  7.  On  the  alternate  lines  is 
given  the  last  previous  cost  of  the  pieces. 


Daily  Report  of  Cast  of  Fl-iished  Parts. 


Date 


f»am^  c-  Pa" 


E.r      ,. 


FIG.   7-    DAILY  REPORT  OP  COST  OF  FIKISHED  PASTS. 

SiMnriag  headings  and  ruling.    The  original  is  8M  inches  wide  and  14  inches  h«h,  ruled  m 
red  with  pale  blue  horixaiital  Unes. 
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pzny  uiing  the  premium  wage  system,  and  resemng  for  itself  ooe- 
half  the  profits  of  the  increased  q>eed  in  the  laborer's  work,  could 
f-arn  this  one-half  of  the  wages  as  clear  prc^  It  will  however  be 
founri  that  the  expenses  for  the  clerical  work  of  accurate  cost  and 
time  kipping  arc  nearly  as  great  as  the  premium  payments,  and  pcr- 
hapi  greater  if  the  premium  system  covers  only  a  small  portion  of 


STOCK  ROOM  RE»>0«T 
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FIO..    la    STOCK>ltOOM  REPORT. 
Th«  v^rifinitl  h«s  more  heif ht  in  tbc  l«««r  part,  betn^  4  by  6  uicIks. 

^'^rations.  As  the  s\*stem  is  extended*  however,  this  will  not  be  the 
CAs<e.  The  management  of  the  Cincinnati  Milling  Machine  Qx  are 
(Perfectly  satisfied  with  the  results  in  the  greater  output,  and  tfie  re- 
\iuciion  of  the  burden  rate«  to  say  nothing  of  the  advantages  of  hav- 
ing the  accurate  costs  of  individual  pieces  and  correct  records  of  indi- 
vidual workmcn^s  efficiencies  tfiat  the  srstcm  las  biought  with  iL 
The  shcfMirder  tndog  tag  is  shown  in  Fjgnre  9.    It  is  prinied  on 

Ljoogle 
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FIG.    II.     FRONT  AND  BACK  OF  PRODUCnON  CLERK*S  RECORD  CARD. 

Oricinal  is  larger — 8  inches  wide  by  5  inches  high.    The  reUtiye  proportions  of  the  variottt 
spacings  and  rulings  are  approximately  presenred  in  this  reduced  faesimilt. 
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Editorial  Comment 


While  we  have  always  been  justly 
roud  of  American  progress,  and  fully 
Dpreciative  especially  of  that  pre- 
ninent  genius  for  doing  things  eco- 
Dmically  and  well  which  is  character- 
tic  of  American  engineers,  we  have 
5ver  been  among  those  who  thought 
le  whole  world  was  finally  won,  and 
►reig^  engineering  enterprise  laid 
iptive  at  the  feet  of  the  manufac- 
irers  of  the  United  States,  because 
e  built  some  bridges  in  Burmah, 
>ld  machine  tools  in  Germany,  or 
imished  a  score  or  two  of  locomo- 
ves  to  the  British  railways.  It  was 
1  good  and  gratifying,  and  it  opened 
istas  of  possible  expansion  which  we 
Dpe  and  believe  American  manufac- 
irers  will  realize  and  widen,  to  their 
lormous  advantage.  But  the  very 
senness  of  activity  into  which  Europe 
-and  especially  England — was  startled 
/  even  the  relatively  small  contracts 
iken  in  competition  by  American  bid- 
ers,  showed  plainly  that  the  Old 
loTld  had  been  napping,  and  now 
loroughly  awakened,  would  not  so 
ladily  allow  a  march    to    be   stolen 

a^ain. 

*    *    1^ 

It  was  indeed,  as  we  have  said  be- 
>re,  a  stolen  march — stolen  while  Eng- 
ind  slept  in  the  fancied  security  of 
er  one-time  primacy  as  manufacturer 
)  the  World  ;  but  this  very  sleep  gave 
er  a  reserve  upon  which  we  had  been 
leanwhile  drawing — a  reserve  of  un- 
tilized  possibilities  of  better  macbin- 
ry  and  processes,  of  tmrealized  econo- 
mies in  shop-practice,  of  unapplied 
margin  of  outpnt  capacity  in  the 
orker.    We  have  steadily  tirged  tmr 


conviction  that  England,  which  lives 
by  foreign  trade,  would  spare  no  effort 
nor  expense  to  place  herself  again  in 
the  fore,  and  that  the  best  of  every- 
thing that  goes  to  manufacturing  suc- 
cess— tools,  methods,  talent — was  open 
to  her  adoption  or  her  purchase,  while 
the  soundest  economic  system  and  the 
most  magnificent  commercial  and  ma- 
rine development  were  hers  already. 
Indeed,  we  have  pointed  out  that  many 
of  the  contracts  taken  by  Americans 
were  secured  either  because  Britain 
was  too  busy  already  to  handle  them, 
or  because  she  was  actually  equipping 
herself,  through  them,  to  meet  and 
underbid  America  in  future. 

Time  is  bringing  proof  of  the  truth 
of  our  view.     When  the  present  enor- 
mous home  activity  lulls  and  American 
machinery  makers  again  seek  the  sav- 
ing aid  of  the  foreign  market,  they  are 
likely  to  find  their  competitors  abroad 
far  better  equipped  to  meet  them  with 
the  very  weapons  which  formerly  won 
the   victories  for    the    United  States. 
Even  now  there  are  sig^s  of  changed 
conditions.     Two  press   despatches  of 
the  day  tell  of  British  success  against 
••keen    American    competition" — one 
in  bidding  for  electric  tramways  for 
Lorenzo  Marques,  and  one  in  a  contract 
for  locomotives  for  the  Canadian  Pa- 
cific Railway.      In  the  former  case  the 
English  firm  ••offered  to  do  the  work 
quicker  than  the  Germans  and  at  less 
price  than    the    Americans":    in   the 
latter  the  Scotch  builders  got  the  con- 
tract *•  because  they  promised  quicker 
delivery  of  the  engines. "    This  is  a  de- 
feat on  our  own  ground — low  cost  and 
prompt  del^^,,y(^oOgle 
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hing  is  further  fromonr  thonght 
to  suggest  that  there  is  in  this 
scouragement  to  American  mann- 
ers from    entering   the    foreign 

We  are  more  than  ever  con- 
1  that  open  markets  abroad  are 
;ial  to  the  security  and  stability 

American  machinery  trade.  But 
facts  indicate  that  manufacturing 
:ions  have  been  very  much  evened 
lat  the  foreigner  has  largely  cut 
that  lead  of  ours  in  shop  economy 
lich  we  formerly  offset  the  handi- 
•  our  fallacious  political  economy. 

«  «  ♦ 
.  fallacious  the  American  high- 
system  will  prove,  with  increas- 
leamess  as,  in  the  inevitable  ex- 
m  of  trade,  the  foreign  market 
les  more  essential  to  the  Ameri- 
lanufacturer.  Britain  and  Ger- 
have  already  secured  so  much  as 
:ared  to  take  of  our  ideas  and  our 
>ds,  and  however  highly  we  may 
American  mechanical  ingenuity, 
ire  not  likely  ever  again  to  allow 
g^ain  such  a  lead  in  our  shops  as 
d  but  a  few  years  ago.  When  it 
les  olear.  as  it  must,  that  with 
opportunities  for  the  acquisition 

ideas,  the  foreigner  can  actually 
ir  machines  and  our  raw  mate- 
heaper  than  we  can  buy  from  one 
er  at  home,  and  with  the  equip- 
wMch  we  have  sold  him  can  com- 
nth  us  to  our  own  disadvantage 
atral  grotmd.  we  shall  wake  as  a 
I  to  the  discovery  that  our  politi- 
Dnomy  is  as  obsolete  as  England's 
economy  was  when  the  *  *  Ameri- 
ivasion"  startled  her  to  activity 
sidical  reform.  It  is  our  earnest 
:tion  that  the  American  mann- 
er will  be  true  to  his  character 
;ceming  quickly  the  signs  of  the 

and  prompt  in  putting  his  obso- 
>litical  economy  where  the  Brit- 
inofacturer  has  been  so  courage* 
[ratting  his  obsolete  shop  economy 
he  scrap-heap. 


Although  the  ostensible  object  of 
engineering  conventions  is  the  present- 
ation of  papers  upon  professional  sub- 
jects, it  is  very  well  understood  that  by 
far  the  most  interesting  and  valuable 
portion  of  the  proceedings  lies  in  the 
discussion  which  is  elicited  by  the  for- 
mal contributions.  As  the  Arab  proverb 
has  it:  "The  lesson  is  one,  but  the 
talk  that  follows  the  lesson  is  one 
thousand."  This  was  clearly  brought 
out  at  the  recent  conventi(m  of  the 
American  Society  of  Mechanical  Engi- 
neers, when  the  papers,  previously  dis- 
tributed in  print,  were  in  many  cases 
read  by  title  only,  or  the  author  was 
called  upon  to  state  in  the  fewest  pos- 
sible words  the  salient  features  of  his 
argument,  in  order  that  the  discussion 
might  be  proceeded  with  at  once.  It 
is  to  be  hoped  that  this  will  become  the 
standard  practice  hereafter,  and  that 
the  whole  effort  will  be  the  stimulation 
to  active  and  vigorous  discussion  of 
subjects  of  present  importance. 

In  order  that  this  most  desirable  re- 
sult may  be  accomplished,  there  are 
some  features  which  may  be  mentioned 
as  bearing  upon  the  success  of  the 
meetings.  In  the  first  place  the  papers 
should  be  in  type  much  earlier  than  is 
now  the  practice.  Many  members 
upon  rising  begin  by  stating  that  they 
have  not  had  time  to  look  over  the 
paper  under  discussion,  having  only 
received  it  a  day  or  two  before.  Busy 
men,  whose  opinions  and  discussions 
are  worth  having,  cannot  choose  the 
time  when  they  will  examine  the 
papers,  and  they  should  have  them  in 
their  possession  far  enough  ahead  of 
the  meeting  to  be  able  to  give  them 
attention  during  the  opportunities 
which  may  come.  It  would  be  well 
also  to  have  the  advance  copies  of  the 
papers  printed  upon  one  side  of  the 
paper  only,  thus  giving  convenient  op- 
portunity for  the  making  of  memoranda 
and  notes  in  form  available  for  use 
dnring  the    discnasvon.     TViK^    cm\^ 
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adily  be  deme  at  the  mere  cost  of  the 
hite  paper,  since  the  forms  are  donbt- 
M  arranf^ed  to  be  "backed "in  the 
tint\n%  ofhct,  and  the  first  ran  conld 
t  left  unbacked  for  the  adrance 
>pies. 

If  the  authors  of  papers  for  presenta- 
on  and  dLscnssion  would  take  a  little 
irrt-e  care  in  the  systematic  presenta- 
fm  of  their  subjects,  it  would  also 
id  greatly  in  the  discussions.  Some 
Titers  prepare  their  contributions  in 
dmirable  form,  but  it  must  be  ad- 
litted  that  in  many  instances  most 
aluable  information  is  presented  in  a 
;:ry  slipshod  manner.  A  paper  should 
cg^n  with  a  brief  statement  of  the 
f>intfl  which  the  author  intends  to 
Jake,  arranged  in  logical  sequence, 
nd  these  points  should  then  be  ex- 
anded  in  the  body  of  the  paper,  and 
allowed  by  a  summing  up  of  the  whole, 
1  form  for  ready  reference  during  the 
L'tive  discussion. 

Some  contributors  have  adopted  the 
lost  excellent  plan  of  appending  a 
ibliography  of  the  subject  to  the 
apcr,  thus  advising  the  members  of 
iie  original  acmrces  of  their  informa- 
on,  but  this  is  of  course  applicable 
nly  to  special  cases. 

The  great  point  to  be  kept  in  mind, 
y  author,  publication  committee,  pre- 
iding  officer  and  members,  is  that  it  is 
lie  discussion  which  is  the  thing,  and 
hat  everything  which  aids  in  eliciting 

full,  intelligent,  and  varied  discussion 
hould  be  encouraged. 
*    ♦    ♦ 

Wk.  have  commented  in  these  pages 
t  variotK  times  upon  the  weird  speci- 
lens  of  scientific  (?)  and  other  inform- 
tion  which  appears  in  the  daily  papers 
oncerning  technical  matters,  and  ven- 
ured  mildly  to  suggest  that  some  de- 
Tee  of  modern  technical  knowledge  be 
acluded  among  the  other  accomplish- 
lents  of  certain  members  of  the  staff. 
!^hose  who  have  obser\'ed  the  kind  of 
eporters  who  are  detailed  to  attend 


the  pfofeasioiud  scasionis  of  scientiiit  | 
societies  cm  t^tudStf  realize  how  sndi  { 
gFotesqne  statements  get  into  print  as  | 
those  to  which  we  i«fer,  and  indeed  it  | 
has  become  matter  for  snrprise  when 
a  really  intelligent  account  of  an  engi- 
neering matter  is  published  in  the 
d^ly  papers. 

The  latest  candidate  for  the  freak 
scrap  book  is  a  remarkable  acconnt  of 
the  new  dam  and  barrage  across  the 
Nile,  for  the  control  and  regulation  of 
the  water  for  irrigation.  Accompany- 
ing more  than  two  columns  text,  mostly 
irrelevant,  one  sees  an  elaborate  bird's- 
eye  view  of  the  Nile,  from  the  island  of 
Phils  to  the  Mediterranean,  with  the 
dam  at  Assouan  shown  in  considerable 
detail,  but  with  the  water  distinctly 
flowing  up-stream !  A  calm  and  exten- 
sive mill  pond  is  shown  below  the  great 
dam,  while  through  the  sluices  on  the 
upper  side  appears  a  strong  current 
rushing  up  to  the  picturesque  island, 
the  dam  apparently  having  succeeded 
in  holding  back  but  a  portion  of  the 
waters  of  the  Mediterranean.  The 
Suez  canal  appears  as  a  sort  of  spillway, 
permitting  any  excess  of  water  in  the 
Mediterranean  to  escape  without  over- 
topping the  dam  in  the  foreg^round. 
♦    *    ♦ 

In  the  death  of  Sir  W.  C.  Roberts- 
Austen  the  applied  science  of  engineer- 
ing has  lost  one  of  its  ablest  and  most 
vigorous  exponents.  Space  here  for- 
bids extended  rehearsal  of  his  many 
and  valued  contributions  to  the  union 
of  exact  science  with  practical  work, 
but  to  the  engineer  his  monument  will 
necessarily  be  the  work  of  the  Alloys 
Research  Committee  of  the  Institution 
of  Mechanical  Engineers.  That  engi- 
neers have  been  taught  a  vast  amount 
of  essential  knowledge  concerning 
some  of  the  most  important  materials 
with  which  they  must  do  their  work  is 
a  consequence  of  his  earnest  and  busy 
life,  and  amongst  all  his  other  achieve- 
ments, this  will  persist  and  endure. 


THE  METRIC  SYSTEM  IN  AMERICA. 

[ERITS  AND  DISADVANTAGES  FOR  USE  BY  ENGLISH-SPEAKING  NATIONS — THE  QUESTION 
OF  COMPULSORY  ADOPTION. 


Avicrican  Society  of 

)BABLY  there  has  been  no  such  an- 
mated  discussion  of  the  metric  sys- 
:em  by  an  engineering  body  as  that 
took  place  during  the  recent  con- 
I  of  the  American  Society  of  Me- 
il  Engineers  in  New  York,  apropos 
paper  presented  by  Mr.  Halsey  upon 
ijcct. 

Halscy's  paper  was  primarily  in- 
to remove  a  false  impression  which 
ecome  prevalent  concerning  action 
had  been  taken  by  the  society  at  a 
IS  meeting,  the  advocates  of  the  sys- 
iving  misconstrued  a  resolution  in- 
to refer  generally  to  the  work  of  its 
tees  into  an  authoritative  expres- 
opinion  by  the  society  favorable  to 
trie  system. 

eneral  Mr.  Halsey's  argument  was 
upon  an  analysis  of  the  extent  to 
the  system  is  really  used  in  countries 
are  claimed  to  have  adopted  it,  and 
:eeded  in  showing  what  every  one  but 
med  metric  "crank"  is  fully  prepared 
lit,  namely,  that  the  old  units  of 
I  and  measures  persist  to  a  marked 
by  the  side  of  the  new,  and  in  many 
cs  remarkably  mixed  up  with  them. 
made  altogether  clear  to  the  impartial 
•  that  the  official  "adoption"  of  the 
system  by  any  count r>'  is  not  success- 
nsuring  a  complete  transfer  of  usage 
le  old  to  the  new,  and  indeed,  as  Mr. 
put  it,  the  existing  systems  are  "ir- 
»ly  tied  to  the  past." 
e  this  is  doubtless  true,  it  is  also 
it  the  past  is  past,  and  is  constantly 


Mechanical  Engineers, 

growing  further  from  us,  and  there  is  no 
doubt  that  old  methods  and  old  systems  do 
die  out  when  there  is  no  further  use  for 
them.  It  is  also  true,  however,  that  the  life 
and  persistence  of  any  system  depends  upon 
the  strength  and  activity  of  the  people  using 
it.  In  other  words,  it  is  not  in  the  system 
itself  that  the  vitality  lies,  but  in  the  com- 
mercial and  industrial  strength  and  activity 
of  the  nations  using  it.  Many  of  Mr.  Hal- 
sey's examples  are  taken  from  the  usage  of 
countries  of  no  commercial  or  manufactur- 
ing consequence,  and  it  is  but  natural  that 
they  should  be  found  using  the  units  of  the 
various  nations  from  which  they  procure 
their  manufactured  articles,  mingled  with 
their  own  old  and  indeterminate  units. 

So  far  as  the  discussion  at  the  meeting 
is  concerned,  it  was  principally  occupied 
with  the  question  of  legislative  action  to 
enforce  the  use  of  the  metric  system.  The 
bill  which  was  introduced  at  the  last  session 
of  Congress,  and  which  will  doubtless  be 
attempted  again,  is  nominally  intended  to 
refer  only  to  the  work  of  the  various  de- 
partments of  the  government,  compelling  all 
of  them,  except  the  land  oMce,  to  use  the 
metric  system  in  all  their  work.  It  is  sig- 
nificant that  this  discussion  was  thought  of 
sufficient  importance  to  attract  the  attend- 
ance of  Director  Stratton,  of  the  bureau 
of  standards,  and  Mr.  Southard,  the  chair- 
man of  the  house  committee  of  coinage, 
weights  and  measures,  and  that  both  of  Uie 
gentlemen  accepted  the  privilege  of  the  floor 
to  advocate  the  purpose  of  the  bill.  Curi- 
ously enough,  both  oi  iViem  ^Aviimtj^  >^^ 
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efensive  position  altogether,  and  devoted 
lemfdves  to  explaining  that  the  bill  did  not 
lean  anything  to  the  engineering  profes- 
ion,  and  was  intended  only  for  the  fur- 
lerance  of  the  work  of  the  departments  of 
ie  government.  Mr.  Southard,  indeed,  as- 
umed  to  act  as  an  interpreter  of  the  bill, 
Ithough  the  members  of  the  society  well 
nderstood  that  if  the  bill  should  become  law 
•  interpretation  would  be  in  the  hands  of 
ie  courts,  in  spite  of  any  assurances  which 

member  of  Congress  might  previously 
Ave  given.  As  a  matter  of  fact  the  bill  does 
Dntain  the  words  that  after  a  certain  time 
ie  metric  system  ''shall  become  the  legal 
tandard  of  the  United  States,"  and  it  must 
rmain  with  a  higher  court  than  the  mere 
crbal  opmion  of  a  member  of  Congress  as 
)  what  is  meant  by  those  words.  Mr. 
outhard  said  that  the  government  thought 

would  be  a  good  plan  to  try  the  system 
pon  the  government  departments  first; 
trying  it  on  the  dog,"  as  he  termed  it,  but 
hen  pressed  to  explain  why  the  operations 
f  the  land  office  had  been  especially  ex- 
ppte$l  from  the  action  of  the  bill  he  ex- 
lained  that  so  much  of  the  work  of  that 
flice  had  been  done  under  the  old  units  that 

was  thought  best  to  leave  them  out  of  the 
:tion  of  the  bill.  The  condition  of  the  land 
ffice  resembles  so  closely  that  of  most  of 
ic  large  manufacturing  industries  of  the 
nmtry.  that  it  is  respectfully  suggested 
lat  that  department  of  the  government's 
i^rk  would  bo  the  hest  '*dog"  which  could 
f  foinid  upon  which  to  try  the  experiment, 
lid  one  of  the  stnMigest  argiuncnts  which 
Mild  be  brought  against  the  sincerity  of  the 
.n'crnnuMU*s  i>osition  in  the  matter  is  this 
"cccption  in  favor  of  a  department  in  which 
Miie  trouble  would  be  made  for  the  men 
^nccrned.  If  the  bureau  of  standards  and 
IC  ooniniittee  on  coinage,  weights  and 
leisures  are  really  sincere  in  their  desire 
»  use  the  ginernment  as  an  experimental 
leans  of  obtaining  information,  let  them 
i"*  two  things  to  the  bill :  omit  the  indeter- 
linate  expression  "shall  become  the  legal 
,uul.ird  of  the  United  States/'  and  in- 
udo  the  work  of  the  land  otfioe  in  its 
rtivMi. 

So  much  has  been  s,iid  about  the  metric 
.-stem  itself,  that  there  is  little  which  can 
r  advied  here.  Xeverthcless.  it  may  be  per- 
littcd  to  call  attention  to  some  points  in 


that  connectiaii  which  are  too  {rcquB«l| 
glossed  over.  It  is  well  known,  and  apob- 
getically  admitted,  that  the  meter  beus  m 
definite  relation  whatever  to  the  d 
of  the  earth,  but  is  merely  an  arbitniy 
length  of  a  mastei:  standard  preserved  ia 
Paris ;  but  it  is  not  so  generally  made  pabGc 
that  the  true  length  of  this  standard  is  not 
yet  precisely  known,  but  that  it  is  even  now 
the  subject  of  the  research  of  the  commii- 
sion  for  the  verification  of  the  meter,  cso- 
stantly  engaged  in  the  pavilion  of  the  ht- 
ternational  Bureau  of  Weights  and  Measnits 
at  Breteuil,  near  Paris.  The  advocates  of 
the  system  also  keep  very  quiet  aboot  the 
fact  that  the  kilogramme  is  not  the  weigbt 
of  a  cubic  decimeter  of  water,  but  that  it  is 
really  only  the  weight  of  a  piece  of  platinun 
of  indeterminate  density  also  the  present 
subject  of  Investigation  and  research.  Thus 
the  much-vaunted  interchangeability  of  the 
units  of  dimension  and  weight,  so  con- 
stantly used  by  metric  advocates,  is  not  tme; 
much  as  they  use  the  statement  to  the  con- 
trary. 

The  chief  argument  for  the  metric  system 
is  that  it  is  a  decimal  system,  but  there  are 
many  very  practical  men,  and  many  trained 
mathematicians  who  deplore  the  existence 
of  the  decimal  notation  in  the  present  sys- 
tem of  numeration,  and  look  upon  the  en- 
forcement of  the  decimal  metric  system  as  a 
thing  to  be  opposed  as  delaying  the  abolitioQ 
of  decimals  by  the  supercession  by  a  better 
system. 

The  only  real  argument  which  can  be  log- 
ically advanced  for  the  metric  system  was 
that  made  by  Mr.  George  S.  Morison  at  the 
meeting  above  referred  to,  the  importance  of 
securing  uniformity  throughout  the  civil- 
ised world.  No  matter  what  the  sjrstem  is. 
the  important  thing  is  that  everybody  in 
all  nations  shall  use  it.  This  is  tme  in  a 
superlative  degree,  but  it  is  not  to  be  accom- 
plished by  legislation.  It  is  not  so  many 
years  ago  that  French  was  the  language  of 
commerce  over  the  industrial  world,  bat  it 
has  rapidly  made  way  for  English.  In  like 
manner  the  system  of  weights  and  measores 
which  the  English-speaking  nations  sec  fit 
to  use  will  also  predominate.  In  spite  of  tbe 
fact  that  Germany  offidally  adopted  die  me- 
tric system  more  than  thirty  3rears  aga  er- 
err  German  vessel  stiH  rates  its  difpiarr- 
ment  in  British  tons«  its  speed  n 
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ind  its  draught  in  British  feet.  This  is 
natural  result  of  the  predominance  of 
Britain  in  all  that  relates  to  shipbuild- 
id  commerce.  With  the  United 
and  the  British  Empire  joining  their 


work  by  the  bonds  of  a  common  language 
and  a  common  system  of  weights  and  meas- 
ures, the  predominance  of  that  language 
and  that  system  is  assured  in  all  parts  of  the 
world. 


MODERN  AUTOMOBILE  VEHICLES. 

ORS,  KUNNING  GEAR,  IGNITION^  FUEL^  AND  GENERAL  OPERATIVE  DETAILS^«RITISH  AND 
CONTINENTAL  PRACTICE, 

Messrs.  Lavergne,  Longridge,  and  Forestier, 

HREE   notable   papers   have    recently    The  question  of  speed  regulation  contin- 

ippeared  treating  of  the  development 

)f  the  modem  automobile,  and  the 

[  interest  at  present  existing  in  the 

n    renders    it    expedient    to    review 

t  this  time  together.    The  long  paper 

tain  C.  C.  Longridge,  presented  be- 

e  Institution  of  Mechanical  Engineers 

td    much    attention    and    discussion, 

n  France  the  series  of  papers  upon 

tus  of  the  automobile  in  1902,  con- 

i  to  the  Revue  Genirale  des  Sciences 

Gerard  Lavergfne,  and  the  review  of 

lolc  subject  of  automobile  construc- 

•  M.  G.  Forestier,  in  the  Annates  des 

ft  Chaussics,  complete  the  latest  word 

lie  subject. 

ain    Longridge   gave    his    paper   the 

hat  misleading  title  of  "Oil   Motor 

f  1902,""  while  as  a  matter  of  fact  he 

almost  entirely  of  vehicles  propelled 
tors  using  the  light  volatile  essence, 

or  gasoline.  Some  day  it  is  to  be 
that  a  fully  satisfactory  motor  using 
oil  directly  without  preliminary  va- 
ion  will  become  an  established  fact, 
yet  there  appears  to  be  nothing  of  the 
mailable  for  motor  vehicles.  Both 
I  Longridge  and  M.  Lavergfne  agree 
lere  has  been  little  improvement  in 

since  the  early  machines  of  Daimler, 
in  minor  details  of  construction,  and 
iction  in  weight.  In  this  latter  re- 
^me  of  the  French  makers  have  made 
il  progress ;  thus,  the  16  horse  power 

motor  used  by  Santos-Dumont  in  his 
e  balloon  weighed  but  5.8  kilo- 
es  per  horse  power,  while  the  Cen- 
notor  of  70  horse  power  made  by 
d  for  the  Paris- Vienna  competition 
d  but  4  kilogrammes  per  horse  power, 
ts  of  7  to  8  kilogrammes  per  horse 
arr  common. 


ues  to  be  an  important  one.  Although  all 
the  vehicles  equipped  with  internal-combus- 
tion motors  are  provided  with  clutch  gear- 
ing permitting  several  changes  in  speed  for 
one  speed  of  motor,  this  is  not  sufficient  for 
road  purposes,  and  something  more  must  be 
provided.  Various  methods  are  employed 
for  the  direct  regulation  of  the  speed  of  the 
motor.  The  charge  of  fuel  entering  the 
cylinder  may  be  throttled,  or  the  exhaust 
may  be  choked.  The  latter  method  is  main- 
tained to  be  the  more  economical,  since  the 
most  efficient  charge-mixture  and  volume 
may  be  left  undisturbed.  The  ignition  may 
also  be  delayed,  this  being  an  effective, 
though  wasteful  method.  M.  Lavergne  calla 
attention  to  the  fact  that  the  recent  powerful 
four-cylinder  motors  are  so  arranged  that 
one  or  more  cylinders  may  be  cut 
out  of  action  at  will,  this,  in  com- 
bination with  the  clutch  gear  mechanism, 
giving  a  range  of  speed  variation 
which  rarely  requires  any  modification 
in  cylinder  action  to  be  made.  Ulti- 
mately it  is  possible  that  some  form  of  vari- 
able speed  gear  may  be  designed  which  will 
permit  the  motor  to  be  operated  at  full 
speed  and  power  while  the  speed  of  the 
vehicle  is  controlled  altogether  by  the  gear- 
ing. This  is  especially  desirable  as  per- 
mitting the  maximum  power  to  be  used  for 
a  slow  speed  of  the  vehicle,  a  matter  some- 
times most  useful. 

While  the  greater  part  of  all  the  papers 
referred  to  is  devoted  to  vehicles  propelled 
by  internal-combustion  motors,  yet  other 
types  receive  some  consideration.  Thus  M. 
Lavergne  discusses  the  latest  forms  of  Ser- 
pollet  steam  vehicles  at  length,  and  showa 
the  detailed  improvements  which  Yon^  \^««tv 
made.  Indeed  it  might  aAmosl  h^  ^ss^xm^ 
that  the  Serpollet  machine  hoVds  «l  voiv\?««i 
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lidway  between  the  gasoline  and  the  steam 
chicles.  The  rw^utr  is  much  more  like  an 
iternal-combusi  oil  engine  than  a  steam  en- 
inc  in  design,  while  the  coil  boiler,  with  its 
istantancous  generation  process  produces 
fluid  more  like  gas  than  steam.  The  ex- 
ellent  performances  which  are  on  record 
)r  the  Scrpollct  machines  have  given  them 
luch  greater  prominence  in  the  automobile 
orld  than  other  steam-propelled  vehicles, 
cam  otherwise  being  used  principally 
ith  the  light  runabouts  of  American  origin. 
It  would  appear  that  the  possibilities  of 
le  steam  turbine  for  motor  vehicles  had 
ot  yet  received  the  consideration  which 
icy  deserve.  The  high  speed  at  which  a* 
irbine  of  the  de  Laval  type  is  run,  for  ex- 
uplc,  renders  it  light  in  weight  for  the 
>wer  developed,  while  the  steam  economy 
materially  higher  than  that  of  small 
cam  engines  of  ordinary  forms.  The  en- 
re  absence  of  vibration  is  a  feature  to  be 
)nsidcrcd,  and  altogether  it  would  appear 
lat  the  turbine,  in  combination  with  a 
ixtable  form  of  speed  reducing  and  regu- 
ting  gear  would  prove  an  appropriate  form 
F  motor  for  steam  vehicles. 
Captain    Longridge   devotes   much   atten- 


tion to  the  possibility  of  using  water  spnj 
in  the  cylinders  of  internal  combustion  mo* 
tors  for  cooling  purposes,  and  the  experi- 
ence of  Banki  with  this  method  for  station- 
ary motors  makes  the  suggestion  feasible. 
The  general  feeling  that  cast  iron  is  an  un- 
suitable material  for  cylinders  and  that  sted 
should  be  used,  renders  it  desirable  to  pro- 
vide some  effective  method  for  cooling  is 
place  of  ribs  cast  upon  the  cylinder,  and 
the  use  of  internal  water  cooling  with  tod- 
steel  cylinders  appears  to  be  a  matter  for 
consideration  and  experiment. 

It  is  most  interesting  to  perceive  how  the 
motor  vehicle  has  become  one  of  the  most 
important  subjects  for  discussion  among  en- 
gineers, thus  forming  at  the  same  time  a 
matter  for  science  and  for  recreation.  Ul- 
timately there  is  little  doubt  that  the  motor- 
vehicle  industry  will  take  its  place  as  one 
of  the  great  manufacturing  occupations  of 
the  industrial  world,  ranking  with  locomo- 
tive and  steamship  building,  since  the  ma- 
chine must  supersede  the  animal  over  the 
entire  world.  It  is  well,  therefore,  that  it 
has  thus  early  come  into  the  hands  of  the 
engineer,  and  that  he  will  prove  equal  to  its 
solutioA  no  one  can  doubt. 


THE  UTILISATION  OF  NATURAL  RESOURCES. 

.\V.\II..\IU-K    STORKS    OF    MATERI.\L   IX   TIMBER,     COAL,  OIL,   AND   PEAT,   AND  OF   POWER 

IN    F.\LLING   WATER. 

rrcsidcntial  Address — Institution  of  Civil  Engineers. 


T  is  extremely  appropriate  that  the  sub- 
^  ject  of  the  address  of  a  president  of 
the  Institution  whose  members  are  do- 
tted to  the  "art  of  directing  the  great 
mrccs  of  power  in  Nature  for  the  use  and 
mvcnience  of  man**  should  be  a  review  of 
le  present  and  future  stores  of  available 
itural  resources.  Mr.  J.  Clarke  Hawk- 
law.  in  his  presidential  address  before  the 
istitution  of  Civil  Engineers  has  done  this 
1  a  manner  both  profitable  and  interest- 
>g.  and  from  his  address  we  make  some  ab- 
racts. 

Few  people  realise  the  quantity  of  tim- 
rr  used  in  engineering  work,  many  bc- 
fving  that  the  present  age  of  steel  has  rel- 
jated  wood  to  a  second  place  as  a  material 
:  construction.  Mr.  Hawkshaw  shows  that 
e  imports  of  wood  into  Great  BriUln  «3t- 
■J  in  value  her  total  production  ol  p\^ 


iron.  For  the  one  purpose  of  raiUiy 
sleepers  wood  is  extensively  used,  it  being 
estimated  that  there  are  in  use  nearly  1.501 
million  sleepers,  of  a  value  of  180  millions 
sterling. 

In  many  parts  of  the  world  wood  is  ex- 
tensively used  for  fuel,  and  unlike  coal,  it 
may  be  made  a  fuel  which  is  self  perpetu- 
ating. 

It  is  true  that  the  great  virigin  forests 
of  the  tropics  are  not  now  available  for 
lack  of  proper  transport  facilities,  but  it 
must  not  be  forgotten  that  these  regions 
may  and  doubtless  will  vet  become  the 
dwelling  places  of  civilised  and  industrial 
nations,  capable  and  desirous  of  utilising 
these  stores  of  Natnre*s  resoarces. 

At  the  present  time,  however*  the  cost 
of  coai«  in  most  comitries  is  the  important 
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Kot  with  standing  the  great  advance  in  min- 
ing processes,  tending  to  lessen  the  cost  of 
production,  the  pnce  of  coal  is  more  likely 
to  rise  than  fall  in  years  to  come.  At  the 
nme  time  there  are  supplies  in  other  parts 
of  the  world  to  be  considered. 

"Many  thousands  of  million  tons  still  re- 
main of  the  worId*s  store  of  coal.  China 
has  an  enormous  supply  as  yet  almost  un- 
touched. In  one  province  alone,  that  of 
Shan-si,  it  is  said,  there  is  coal  equal  to 
our  present  yearly  output  for  3.000  years. 
There  is  coal  to  meet  the  world's  require- 
ments for  many  years  to  come.  Even  if 
this  were  not  so,  the  world  is  no  longer 
so  dependent  on  fuel  now  that  we  arc  again 
calling  on  falling  water  to  aid  us  in  our 
work,  as  it  was  when  our  forefathers  first 
tried  to  apply  the  forces  of  Nature  to  the 
use  of  man. 

"We  cannot  estimate  the  total  power 
which  the  water  falling  on  the  earth's  sur- 
face would  produce  in  its  descent  to  the 
sea ;  but  we  can  form  some  idea  of  the  limits 
within  which  it  would  lie.  Assume  a  depth 
of  10  in.  of  rainfall  to  flow  off  each  square 
mile  of  land  surface,  the  mean  height  of 
which  may  be  taken  as  2,250  ft.  above  sea- 
level.  Then  water  from  the  whole  sur- 
face falling  through  the  mean  height  would 
give  10.340  million  horse-power  in  per- 
petuity. Our  present  yearly  output  of  225 
million  tons  of  coal  would  only  give  that 
amount  of  horse-power  for  little  over  half 
a  day. 

"It  is  estimated  that  263,000  horse-power 
could  be  supplied  by  the  larger  rivers  of 
Norway  south  of  Trondhjem  without  reg- 
ulation; by  regulation  the  power  would 
probably  be  quadrupled. 

At  one  of  the  falls  on  the  Glommen, 
where  there  is  45.000  horse-power  avail- 
able, a  power-house  is  now  being  erected. 
from  whence  the  power  will  be  transmitted 
to  Christiana. 

Germany,  Austria  and  Switzerland  have 
made  larger  use  of  water-power  for  indus- 
trial purposes,  and  in  some  cases  for  work- 
ing railways. 

France  uses  water-power  to  the  extent 
of  500,j000  horse-power  already. 

Italy  is  making  use  of  her  waterfalls, 
transmitting  power  to  a  distance  of  62  miles 
on  Lake  Como  for  railway  and  other  uses. 

It  IS,  however,  in  the  United  States  that 


most  progress  is  being  made  in  the  electrical 
transmission  of  water-power.  Forty-three 
companies,  having  a  total  capacity  of  132,- 
330  horse-power,  transmit  power  for  a  to- 
tal distance  of  1,549  miles,  on  an  average 
30.3  miles,  with  a  voltage  which  varies  from 
10,000  to  50,000.  The  maximum  distance 
to  which  power  is  transmitted  is  from  Col- 
gate to  San  Francisco,  220  miles,  with  a  loss 
of  25  per  cent." 

"Africa,  with  its  four  great  rivers  and 
notable  waterfalls,  has  a  vast  amount  of 
water  power  in  store  for  the  future.  Not- 
withstanding the  requirements  for  irriga- 
tion, some  water  should  be  available  for 
power  at  Assouan.  Above  the  first  cataract 
arc  six  more,  and  further  south  are  the 
Murchison  Falls,  where  the  Nile  descends 
700  feet  in  from  10  to  15  miles.  On  the 
Zambesi  there  is  the  Victoria  Fall,  which 
will  soon  be  accessible  by  rail.  Its  height  it 
420  feet,  more  than  two  and  a  half  times  that 
of  Niagara.  At  Stanley  Pool,  on  the  Congo, 
Stanley  estimates  the  discharge  when  the 
river  is  lowest  at  1436,850  cubic  feet  a 
second — more  than  four  times  the  maximum 
discharge  at  Niagara." 

Apart  from  coal  and  from  water  power, 
however,  there  are  other  sources  of  fud 
energy. 

**The  world  has  yet  another  supply  of  fuel 
in  mineral  oil,  which,  being  liquid,  is  one 
stage  in  advance  towards  combustion.  It 
has  many  obvious  advantages  as  regards 
cost,  economy  of  space  and  handling,  etc., 
especially  for  steamships,  as  was  shown  by 
Sir  William  White  in  his  address  at  Dover, 
in  1899,  saving  stokehold  staff  and  weight, 
which,  for  an  equal  evaporation,  was  put, 
he  said,  as  low  as  30  per  cent,  of  the  cor- 
responding weight  of  coal.  It  is  used  ex- 
clusively on  the  river  fleet  of  steamers  on 
the  Volga,  and.  to  some  extent,  by  the  Rus- 
sian, German  and  Italian  navies.  On  the 
South  Caspian  Railway,  1,600  miles  in 
length,  no  other  fuel  is  used.  In  the  United 
States  the  South  Pacific  Railway  has  300 
engines  fitted  to  burn  oil,  and  its  use  on 
railways  in  America  is  extending.  In  this 
country,  the  Great  Eastern  was  the  first 
railway  to  bum  oil  fuel  on  a  large  scale, 
and  others  of  our  railways  are  following  the 
example  of  the  Great  Eastern.  New  sources 
of  oil  supply  are  continually  being  discos* 
ered,  but  the  uncertainly  oi  s>i^\^  \%  >3cl^ 
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irtions,  in  each  of  which  the  scale  may  be 
sumed  to  remain  constant.  Each  of  these 
»rtions  is  then  measured  separately,  using 
c  corrected  value  of  the  scale  belonging  to 
ch,  the  sum  of  the  several  portions  being 
ken  as  the  corrected  area  of  the  whole. 
Y  using  the  corrected  values  for  various 
irtions  of  the  range  of  the  spring  move- 
ent  it  is  also  possible  to  find  points  in 
e  curve  corresponding  to  the  corrected 
cssure  for  determinate  points  in  the 
roke,  and  thus  a  critical  examination  of 
e  action  of  the  steam  at  any  point  in  the 
binder  may  be  made. 
When  it  is  considered  that  the  indicator 


diagram  is  often  used  for  the  measaremcBt 
of  power  for  engines  in  which  the  effect 
of  the  steam  upon  a  piston  several  feet  id 
diameter  is  referred  to  the  action  of  m 
indicator  piston  of  about  half-an-inch  in 
diameter  it  will  be  seen  how  essential  it  is 
that  the  limit  of  error  should  be  made  u 
small  as  possible.  The  engineer  is  woridnK 
at  the  short  end  of  a  very  long  lever,  antf 
every  error  in  the  instrumental  work  is 
multiplied  many  times.  Herr  Roser's  paper 
will  be  accepted  as  an  excellent  contribotka 
to  methods  which  are  rendering  the  woik 
of  the  steam  engineer  as  precise  as  that  of 
the  chemist  or  physicist. 


SUBMARINE  TORPEDO  BOATS. 

THE  DEVELOPMENT  OF  VESSELS  FOR  SUBMARINE  WARFARE  IN  EUROPEAN  AND  AMERICAN 

NAVIES. 

Society  of  Naval  Architects  and  Marine  Engineers. 


rHE  success  which  has  attended  the 
trials  of  the  submarine  boats  "Moc- 
casin" and  "Adder,"  the  first  of  the 
itt  of  the  Holland  boats  now  under  con- 
ruction  for  the  United  States  Navy,  lends 
Iditional  interest  to  the  paper  of  Mr.  Law- . 
;ncc  Spear,  recently  presented  before  the 
ociety  of  Naval  Architects  and  Marine 
ngineers  upon  the  general  subject  of  sub- 
larine  torpedo  boats. 

After  a  general  resum6  of  the  historical 
de  of  the  subject,  Mr.  Spear  proceeds  to 
insider  the  present  status  of  the  submarine, 
nd  considers  that  three  nations  only, 
ranee,  Great  Britain,  and  the  United  States 
eed  be  considered  as  beyond  the  experi- 
lental  stage. 

France,  earliest  in  the  field  with  "Gym- 
ote"  in  1886,  now  has  44  boats  built,  build- 
»&  or  provided  for;  Great  Britain  has  10, 
nd  the  United  States  7  boats. 

The  original  idea  of  such  boats  was  that 
f  the  pure  submarine,  constructed  with 
ut  one  form  of  motive  power,  this  being 
itended  both  for  surface  and  for  subma- 
ine  propulsion.  The  necessarily  limited 
adius  of  action  of  any  form  of  power  suit- 
ble  for  submarine  propulsion  led  to  the 
esign  of  the  so-called  "submersible"  boats, 
1  which  a  separate  power  installation  for 
repulsion  on  the  surface  is  provided,  this 
ower  also  being  available  for  charging  sto- 
ige  batteries   for   use   while  submetts^d. 


This  improvement  has  resulted  in  greatly 
increasing  the  radius,  rendering  the  boat  in- 
dependent of  a  base  so  far  as  power  it  ooi- 
cemed,  and  diminishing  the  risk  of  disa- 
bility. 

Concerning  the  modem  Frencfa  subma- 
rines, exact  information  is  'naturally  not 
always  available,  but  Mr.  Spear  has  given 
in  the  main  quite  correct  ideas  as  to  their 
general  construction.  At  the  same  time  he 
is  not  quite  up  to  date  in  assuming  that  the 
French  Marine  is  committed  to  the  use  of 
steam  engines,  with  kerosene  fuel  for  the 
principal  source  of  motive  power,  since  h  is 
a  matter  of  exact  information  that  the  Mm- 
ister  of  Marine  is  interested  in  the  adapta- 
tion of  a  special  form  of  internal  combustioB 
motor,  using  heavy  oil  direct  in  the  cylin* 
ders,  as  a  source  of  power  for  the  latest 
submarines. 

Apart  from  the  mechanical  detaili  dis- 
cussed in  Mr.  Spear's  paper,  there  are  some 
points  in  recent  work  which  may  bear  upon 
the  success  of  the  problem  which  he  has  not 
mentioned  in  detail. 

Thu^  it  is  altogether  possible  dut  the  nse 
of  sodium  peroxide  may  be  found  a  far 
from  efficient  method  of  purifyiog  the  at- 
mosphere of  a  submerged  vessd  than  the 
use  of  flasks  of  air  or  of  oxjgen.  The  ex* 
periments  of  Desgrez  and  Balthazard  show 
that  the  use  of  tablets  of  the 
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consumed  oxygen  readily,  while  the  re- 
sodium  absorbs  the  carbonic  acid,  so 
kt  there  is  little  difficulty  in  maintaining 
rcspirable  atmosphere  for  any  reasonable 
mgth  of  time. 
Again,  the  difficulty  arising  from  the  lib- 
^sration  of  explosive  gases  by  the  electric 
storafi^e  batteries  may  be  overcome  by  the 
-oae    of   batteries   of   the    Edison    type,    in 
ivhich    the  electrolyte   is   not   decomposed* 
and  hence  evolves  no  gas.    These  features 
may  readily  be  applied  to  existing  subma- 
rines without  modification,  while  the  sub- 
stitution of  a  motor  burning  heavy  oil  di- 
rectly in  the  cylinder,  instead  of  the  volatile 
and  dangerous  gasoline,  a  question  already 
considered    by    the    Holland    people,    must 
snrely  appeal  to  the  engineer  as  the  true  so- 
lution of  the  problem,  and  it  is  to  be  hoped 
that  the  United  States  will  not  let  France 
get  ahead  of  her  in  this  important  partic- 
ular. 

The  most  important  portion  of  Mr. 
Spear's  paper  is  that  in  which  he  fore- 
shadows the  developments  of  the  future, 
with  especial  reference  to  the  work  in 
France  and  in  the  United  States;  and  from 
kis  conclusions  we  make  some  abstracts. 

"Confining  ourselves  at  present  to  the 
submersible  type,  we  note  that  the  French 
and  American  designs,  though  independ- 
ently worked  out,  are  identical  as  to  general 
principles  and  close  to  each  other  in  the 
nuun  features  of  design,  the  difference  in 
the  aims  of  the  designers  being  taken  into 
account.  The  distinguishing  features  as 
submarines  are,  first,  reserve  buoyancy,  and 
second,  control  in  the  vertical  plane  by  rud- 
der action  only. 

"The  presence  of  reserve  buoyancy  un- 
doubtedly increases  the  difficulty  of  secur- 
ing complete  and  satisfactory  control  in  the 
vertical  plane,  as  no  matter  where  located 
it  introduces  an  upward  force  which  re- 
quires balancing,  and  it  may,  in  addition, 
introduce  a  turning  moment  about  the  cen- 
ter of  gravity  which  also  requires  balancing. 
Its  advantages,  however,  entirely  justify  its 
presence,  since  it  not  only  serves  as  an  in- 
stantly available  element  of  safety  in  an 
emergency,  but  also  permits  the  sub- 
marine to  maintain  the  awash  condition 
whether  tmderway  or  not,  without  change  of 
ballast  or  direct  expenditure  of  power.  In 
this  condition,  readjr  to  dive  Instantly,  pre- 


senting only  the  conning  tower  as  a  target, 
and  herself  commanding  a  complete  view  of 
the  horizon,  the  submarine  will  do  a  great 
part  of  her  work,  even  in  the  event  of  the 
perfection  of  observation  apparatus  for  use 
when  submerged.  It  is  safe  to  conclude 
then  that  this  feature  has  been  permanently 
adopted. 

"The  second  characteristic,  viz.,  control  in 
the  vertical  plane  by  rudder  action  only,  is 
also  fully  justified  by  tactical  and  construc- 
tion reasons.  It  is  obvious  that  a  change 
in  depth  can  be  effected  in  the  least  time 
and  by  the  least  expenditure  of  energy,  if 
the  vessel  be  moved  in  the  direction  of  least 
resistance:  in  other  words,  if  she  be  steered 
up  and  down  inclines  by  altering  the  angle 
of  her  longitudinal  axis  to  the  horizon.  In 
order  to  be  effective,  the  turning  moment 
used  must  be  of  considerable  magnitude  and 
under  the  most  sensitive  control,  conditions 
best  met  by  horizontal  rudders,  which  have 
also  the  advantages  of  simplicity  and  econ- 
omy of  space,  weight  and  power.  Other 
things  being  equal  the  rapidity  with  which 
a  submarine  can  rise  for  observation  and 
dive  again  is  a  direct  measure  of  its  effi- 
ciency, since  its  chance  of  escape  from  ob- 
servation or  projectiles  is  in  inverse  pro- 
portion to  the  period  of  exposure.  As 
pointed  out  below,  a  loss  in  this  quality  may 
be  justified  when  balanced  by  a  correspond- 
ing gain  in  the  equally  important  tactical 
feature  of  speed,  but  in  no  other  way ;  hence 
it  may  fairly  be  concluded  that  this  feature 
also  has  come  to  stay.'* 

Mr.  Spear  says,  very  truly,  that  the  gen- 
eral design  of  a  submarine  must  be  limited 
by  the  geographical  conditions  of  its  use. 
France  naturally  desires  boats  which  shall 
be  not  only  defensive,  but  also  offensive, 
and  has  therefore  adopted  forms  of  consid- 
erable displacement,  great  length  in  pro- 
portion to  beam,  double  hull,  with  large  tank 
capacity,  together  with  the  use  of  the  steam 
engine  and  multiple  rudders.  We  have» 
however,  already  observed,  that  the  latest 
French  designs  include  one  of  the  latest 
forms  of  internal-combustion  engines,  using 
heavy  liquid  fuel  directly  in  the  cylinders. 
With  France  the  possible  enemy  is  within 
easy  striking  distance,  and  offers  vulnerable 
points  in  the  form  of  large  ports  and  ar- 
senals. 

"Turning  now  to  iVie  \3n\VtA  S\aX«i»  >afcx 


I'rir.    r.SG:::EERISG    MAGAZISE. 


i<«ti/yr.  with  r-rt^/',?  v,  y/i4ib(«  *r.«r.:<s  ii 

«  4^TfU/j^^.*  ^f  •h'*  Urif*  it:E>aierscb2e 
il//  *n  ''^^^r/*  iTfa^o**  «"^  •^•'^  «cter.t  cf 
<!f  r//8i<if^,  fh^  r/Jrr»^/*T  ^f  h^  harV^rs,  and 
)«  fii/l»m*nta  ry  rKar^i/'.Vr  r^f  h^r  fixed  de- 
►n^^,  f^nA*:r%  thl^  typ^  pr^f arable  to  the 
fir*!  %n}nniirw^.  U,r  M^.^ivt  purports. 
h^.  ^f.v^Utpm^rtt  of  th",  \f^%i  all-roticd  boat 
/  ffifM  th*-  r/,n'liti^/n%  'i%  likely  here  also  to 
nd  to  v#rne  inrrea^e  in  total  displacement, 
'hifh,  ^v^nfiially  however,  will  probably 
fd  ftxftrt]  2ffrt  tons.  As  compared  with 
If  Iftficer  offensive  submersible,  such  a 
MSfl  would  be  less  seaworthy  and  would 
Ave  less  surface  speed,  l>etter  manceuvring 
iialitirs  and  Krratcr  submerged  endurance. 
"To  nutn  up  it  appears  that  the  subma- 
me  Ixints  of  the  near  future  will  naturally 
ivldr  thrnisrlvrs  into  four  types  and  two 
inin  groups,  to  conform  to  the  different  con- 
it  Ions  in  the  fliffcrcnt  maritime  countries. 
Iroup  I  wotild  be  suitable  for  many  of  the 
Itimprnn  countries,  and  would  include  the 


lar^e  cStauwc  submersible,  self-! 
vith  afladfiaxy  boltoiii  workmg 
and  xht  snail  defensive  submarine  for  t 
pedo  work  onlj.  Group  2,  suitable  for^ 
Utiited  States  and  similarly  situated  < 
tries,  wotild  xndude  the  small  offe 
grotmd  worldng  submarine  or  submei 
^with  auxiliary  armament)  and  the  i 
sized  defensive  submersible  for  torpcdll 
work  only.  It  appears,  further,  that  Ael 
submarine  qualities  of  the  modem  boats  iR| 
based  on  sotmd  principles,  and  that  tbe  ^ 
future  development  of  the  four  differeit 
types  within  the  limiting  displacements  of 
each  must  be  along  the  present  lines,  tad 
in  the  direction  of  improvement  in  tiie 
tactical  qualities  of  speed  and  practical  ra- 
dius of  action.  As  pointed  out  above,  im- 
provements in  these  respects  are  largd^f  de- 
pendent upon  the  general  improvement  of 
the  power  installations,  and  as  compared 
with  the  corresponding  feature  in  the  battl^ 
ship,  the  improvement  in  the  submarine  bids 
fair  to  be  the  more  rapid." 


ENGINEERING  AND  BUSINESS. 

TIIK  RRI.ATION  OP  ENGINEERING  TO  THE   DEVELOPMENT  OF  COMMERCE  AND  THE 
PRODUCTION  OF  WEALTH. 

Sir  JV.  H.  PreeceSociety  of  Arts, 


rUKRK  is  a  constantly  increasing  evi- 
dence that  engineering  is  becoming 
more  and  more  closely  related  to 
\e  MMrnoe  of  business;  or.  more  pre- 
iselv,  the  relation  between  engineering 
nd  suoocssfnl  business  is  l>cing  more 
kvjely  appreciated  than  ever  before, 
'his  is  denu^nst  rated,  not  only  by  the 
Uerestin^  address  delivered  before  the 
»viety  of  Arts,  by  Sir  \V.  H.  Preece  on 
ie  Science  of  lousiness,  but  also  by  the 
>niments  which  that  address  has  caused  :". 
ie  technval  and  scientific  press. 
Oons'.dcnrgp  the  first  business  as  i^nc- 
le  :o  a  ?v"'je:"stific  sx-srem.  Sir  W.  H.  Preece 
fu^i^s  hot^-  ::s  operation  may  be  reduced  tv^ 
rr!jtir.  **eftn::e  laws,  these  be-.ng  brAad*> 
i\^x*e^*.  ;rrc  ;hose  re'rtt'.nj:  tc  revcrwe,  ar.: 
5  reijstion  to  cRp:a'..  arc*  :c  exp^idinarc 
fs*.  it's  ro-AtN-^r.  to  rover HC  These  may  then 
e  snK1:v?ded.  anc.  discis$sed  from  a  hasi- 
e«t  starsiivvn;.  ;he  mKve  forminj:  a  com- 
t>phen»;ve  #cheire  o:  moch  mwres: 
t*«re>  *»mme"C'a".  s:ardjv»ir: 


From  the  position  of  the  engineer,  how- 
ever, the  more  important  portion  of  the 
address  is  that  which  deals  with  the  appli- 
cation of  the  scientific  principles  to  what 
may  be  termed  engineering  businesses ;  those 
selected  in  the  address  being  the  industries 
of  water  supply,  gas  works,  railways,  and 
telegraphs,  the  latter  indnding  submarine 
cables  and  telephones.  These  industries  are 
examined  by  means  of  gimphical  diagrams 
of  the  type  commonly  used  in  studying  the 
action  of  physical  forces,  and  already  com- 
ing in:o  use  for  ihe  representatiao  of  finan- 
cial and  o:her  business  relations. 

Considering  these  industries  as  in  cqiera 
:ion  ir.  Great  Briais  ajone.  Sir  W.  H. 
Preece  shews  by  messs  of  diagrams  faov 
the  warer  suppjy  c:  Lcadon  has  been  con- 
docrec  or.  sosnc  sc3enr&  caaaDerdal  fines, 
and  hence  has  prcTvc  mm:  mrtnfcfirt,  fran 
a  Kosaness  fom:  of  Tiew.  fiiinnlw  &• 
grams  apcihec  tc  gas  sapfvy  ihow  dtt  it 
his  prcrrec  prottabk 
cording    tc 
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awn  from  the  data  of  British 
dicate,  that  the  business  is  in  an 
317  condition,  and  also  show  in 
cts  wherein  the  defects  lie.  While 
is  increasing,  and  the  growth  of 
atisfactory,  the  rate  of  growth 

is  stationary,  and  the  difference 
penditure  and  revenue  is  dimin- 
le  cause  for  this  is  found  in  the 

which  Parliament  legislates  for 
'  world  without  the  least  regard 
nee  of  business  or  the  ordinary 
ts  of  commercial  prudence, 
injudicious  legislation  is  added 
ties  with  labour  unions,  as  well 
ensive  and  unremunerative  com- 
nffident    cause    may    readily    be 

the   condition   of   British    rail- 

d  to  telegraphs  and  telephones, 
Preece  may  certainly  be  consid- 
aking  with  what  may  be  termed 
Drmation."  He  shows  the  gov- 
legraphs  to  be  in  a  most  pros- 
idition,  indicating  steady  pro- 
inancial  prosperity,  and  the  same 
the  General  Post  Office.  The 
)usiness,  however,  is  in  a  state 
md  the  only  remedy  to  be  sug- 
for  the  government  to  take   it 

ight  of  these  examples  certain 
may  be  made  as  to  the  distribu- 
fit,  these  including  the  extent  to 
ision  should  be  made  for  depre- 
lewals,  reserve,  and  redemption 
fund,  before  any  allotment  for 
nay  properly  be  made.  Sound 
ins  a  proper  appreciation  of  all 
nts,  and  a  due  and  proper  allo- 
.  portion  of  the  annual  revenue 
h  requirement. 

it  points  that  the  difference  be- 
d  and  unsound  management  lies, 
ill  manufacturing  businesses  the 
on  of  these  relations  are  mat- 
Ineering  as  well  as  finance.  The 
see  no  sound  business  sense  in 
I  tool,  which  to  all  appearances 
t  condition,  and  working  as  well 
was  bought,  neither  can  he  see 
y  for  a  heavy  annual  depredation 
in  which  the  greater  portion  of 
stock  is  invested  The  engineer, 
Qows  full  well  that  the  seeming- 


ly perfect  tool  cannot  possibly  compete  with 
the  newer  automatic  machines  in  use  hgr 
rival  Establishments,  and  he  likewise  sees 
that  the  only  real  commercial  value  in  the 
entire  plant  lies  in  driving  it  at  top  speed 
to  its  finish  while  it  is  yet  in  the  forefront 
of  efficiency,  earning  its  own  full  depreda- 
tion within  its  own  limited  economic  oper- 
ative life. 

Sir  W.  H.  Preece  wdl  says: 

"The  value  of  scrapping  is  not  appre- 
ciated in  England  In  America,  when  a  new 
process  is  introduced,  which  effects  consid- 
erable economy  in  production  it  can  be  shown 
by  simple  calculation  that  it  is  wise  and  com- 
mercial to  sweep  away  the  q)d  plant  and 
install  the  new;  and  this  is  done.  English 
manufacturers  are  most  tenadous  of  old 
machinery.  I  have  seen  old  Boulton  and 
Watt  machinery  at  work  that  absorbed  an- 
nually an  excess  of  coal  and  oil  costing 
sufficient  money  to  have  justified  its  re- 
moval a  generation  ago.  But  it  is  in  the 
increased  rate  of  production  that  justifica- 
tion for  scrapping  comes  in.  The  Ameri- 
can does  not  wait  until  a  machine  is  worn 
out  before  condemning  it.  As  soon  as  he 
realises  the  fact  that  up-to-date  machinery 
will  save  him  in  time  and  labour  enough 
to  justify  new  plant,  away  goes  the  old 
plant,  and  the  value  of  the  new  is  soon  re- 
paid by  the  greater  production.  In  the 
majority  of  cases  the  'betterment'  of  ma- 
chinery is  charged  against  revenue,  but 
it  is  easy  to  justify  its  charge  against  cap- 
ital if  the  value  of  the  increased  production 
exceeds  the  sum  of  the  capital  invested  in 
the  old  and  the  new  plant  However,  the 
judicious  manufacturer  should  be  fortified 
with  a  reserve  fund  to  provide  against 
antiquation  and  provide  for  betterment" 

In  all  the  interesting  points  brought  out 
by  the  address  we  see  the  impress  which 
modem  engineering  methods  are  making 
upon  business  and  commerce,  and  it  is  a 
question  whether  the  engineer  in  many 
ways  has  not  proved  himsdf  to  be  a  better 
man  of  business  than  the  old  time  mer- 
chant. An  important  feature  in  engineer- 
ing is  that  to  a  great  extent  the  engineer  is 
able  to  control  the  thmgs  with  which  he 
works,  instead  of  merely  adapting  himsdf 
and  his  work  to  outside  influences. 

The  old  business  maxim  was  that  sue-   j 
cess  lay  in  busring  cheap  and  selUni^  dtfi^ 
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%  •■:..\  •f^  *r.<;r.<t^  r,riir,ifi  tbt  utifty  to 

^/  '•^.-^j,  Aft/J  V,  han/H-*  tbt  parcfcaje  that 

'^kft    'A    v/'l   'ii^ir    'hrit   *HctiK:*{:a^  im- 

^it'iri',!/  •/.*  v',^  of  rh*  rr.'trchant  who 
i/I  ♦/,  fjfi'J  K.%  r.'.;ir;c*^^  :^;^t^'I  of  making 
>rf»  'ffj'r  fv;>;''^  whi'.h  afi  'iwnanded 
'  rr.Jil<'<:  *  »/;^/y^^',f';*  '^sfin^'tr,  ar^  in  th^ 
l^h'?»  d'j^r'-':  ♦ho^c  -Ahirh  ar«i  nttdtd  in 
I/-  tii//^.^f'j|  rnan  of  bu%in^*.^.  and  the 
jtiri'4^  rnari  who  d'>^^  not  know  Vjnmhing 
f  th^  rn'-tho'h  by  which  th^  world's  work 
/Jof»'-  r.  ;it  ;i  rrianifcr-»t  disadvantage.     In- 


deed this  U  so  far  appreciated  that 
s^xcessfol  men  are  realising  that  a  tech»| 
cal  education  is  a  far  better  preparatko  1 
btisfness  than  the  academic  and 
training  of  the  schools  and  tiniversities,  il>l 
thoGgfa  the  student  may  have  no  occaskil 
whatever  for  the  direct  use  of  an  eop-l 
neehng  education.  Beyond  all  doubt  tlr| 
business  man  of  the  future  must  be  a  i 
of  science,  of  that  applied  science  of  wUf 
engineering  is  the  most  conspicuous  a- 
ample. 


a 


TUfi  KHGULATION  OF  ENGINEERING  PRACTICE. 

AfrVKKTIHING  AND  THE  SEEKING  OF  PBOFESSIONAL  WORK  AND  OPPORTUNITIES 
'  FOR  ADVANCEMENT. 


Institution  of  Electrical  Engineers. 

\U'\'\\'\('\AL  restrictions  upon  the  de- 
vflopnirnt  of  a  scientific  profession 
li.'ivr  always  had  their  advocates, 
itt.v  uU'iin  tx'inK  doubtless  a  relic  of 
ir  early  times  when  all  learning  was 
mrined  t(»  the  priesthood  and  to  se- 
el organisations,  but  modern  civilisa- 
nn  is  rapidly  outgrowing  such  me- 
ineval  notions.  Occasionally,  however, 
If  old  disposition  to  create  an  artificial 
Kchisivenesa  crops  out,  as  in  the  case  of 
ir  recent  circular  issued  by  the  Institution 
{  Ivleetrioal  Knginccrs.  This  document, 
'hich  has  been  sent  by  the  Secretary  to 
w  clerks  of  certain  municipalities  and 
iMinties,  understood  to  be  in  the  market 
^r  prv^fessional  work,  is  of  sufficient  in- 
rie>t  to  be  jiiven  in  full. 

"As  \x  has  come  to  the  knowledge  of  the 
\MnuMl  of  this  Institution  that  in  several 
Rjtes  consulting  engineers  have  applied  for 
mplovntent  and  in  others  local  authori- 
trs  h;»ve  adveniscd  tor  consulting  engi- 
errs*  I  ,un  instructed  by  the  Council  to  for- 
f«t>l  A  cx^py  of  the  code  of  etiquette  in  such 
utters  that*  in  their  opinion,  ought  to  gov« 
tn  aU  thvvse  belonging  to  the  Institution. 

"I  AMI  ttso  instructev!  to  urge  upon  yos 
he  s^A?  importance  of  hiving  electrical 
kOTK  >»<**  dor.e  At  the  r.v^:  n^csierate  oct- 


;;;d  "v: 


^^>^^ 
?;•-.-•, 


hi:  by  adrettis- 
:!k^s<  who  scCicEt  em- 
cvxr**"/;  et;^er  %^:r>ox'T  or  br  agea^!;.  kxa! 
«:Vr:;'Nr$  nvnr  ^riTT?  ^wssa^res  cf  Ae 
r?xvrs  of  e^ev-.ricjL  eg^.jj<e:s  cf  ):%$i 
U^v-!^  A"* J  frea:  exTer.-eace.'^ 


STANDARD    OF    PROFESSIONAL    EnQUETTE 
CONSULTING   ELECTRICAL   ENGINEERS. 

As  approved  by  the  Council  of  the  /iiitito- 

tion  of  Electrical  Engineers,  July 

i6th,  igo2. 

I. — No  consulting  engineer  should  solicil 
employment  as  consulting  engineer  tw- 
bally,  by  letter,  by  agent  paid  by  comnn- 
sion  or  otherwise,  or  by  any  other  meanly 

2. — No  consulting  engineer  shotdd  an- 
swer advertisements  for  consulting  o- 
gineers. 

3. — No  consulting  engineer  should  ad- 
vertise for  employment 

4. — No  consulting  engineer  should  pj 
by  commission  or  otherwise  anyone  who  in- 
troduces clients. 

5. — No  consulting  engineer  should  re- 
ceive trade  or  other  discount,  or  surrepti- 
tious commisions  or  allowances  in  cooikc- 
tion  with  any  works  which  he  superintends. 

6. — A  consulting  engineer  who  is  also  £- 
recily  or  indirectly  interested  in  any  co«- 
tracting  or  manufacturing  basbiess  sboiM 
inform  h:s  dicnt  in  writxnr  wbax  Bs  coa- 
necticc  is  with  sadi  cootractor. 

Tbere  are  se'veral  things  aboot  this  tm- 
ncgaxepect  wioch  desssad  serioes  coBsate- 
AticcL  ahi!C«^  a:  irsc  g^aace  ccse  nughi  il- 
ocijc  -rVr^  Ai:  s:  bid  beca  prepared  byde 
hraccms  ;«  c£  Vr.  W.  S.  GSSbtsx.  «r 
hav^  «siiiBttCn£  f?nE  ^le  ckecrii£  kraoB  flf 
d*  ittt  Lrns  CxrrcuL  TYatL  a 
«iC»m  sihai: 
ccmmissvns  ^  ^n 
nn:  w*i:>  h^  v^c^  is  >ac  «a 
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0  laws  which  are  not  the  exdu- 
jwrty  of  any  engineering  society; 
;  also  freely  admitted  that  an  en- 
hould  not*  be  secretly  connected 
contractor  or  manufacturer  who 
•me  a  bidder  for  the  work  under  his 
►ut  it  really  seems  unnecessary  for 
tution  of  Electrical  Engineers  to 

the  necessity  for  the  observance  of 
of  common  honesty  to  its  members, 
lainder  of  the  circular,  however, 
2  taken  as  other  than  a  huge  joke, 
e  seriously  considered, 
members  are  forbidden  individually 

employment,  and  yet  the  Institu- 
f  makes  an  open  bid  to  local  au- 
for  the  emplojrment  of  its  members 
Die,  calling  attention  to  the  "high 
and  great  experience"  of  the  elec- 
gineers  composing  the  Institute, 
le  sad  fact  that  by  advertising,  the 
ers  will  deprive  themselves  of  the 
)f  this  worthy  body.  Again,  a  con- 
ngineer  may  not  place  his  card  in 
s  of  a  printed  publication,  yet  he 

1  his  sig^  upon  his  ofRce  door,  or 
;rt  it  in  the  directory  of  the  office 
in  which  his  rooms  are  situated. 
y  not  solicit  employment  by  letter, 
ly  one  should,  in  consequence  of 
faced  advertising  on  the  part  of  the 

write  to  him,  he  is  actually  per- 
)  answer  such  letter  even  though 


it  may  relate  to  his  profession,  and  nuy 
lead  to  a  professional  engagement  in  spite 
of  all  precautions. 

Really  the  document  has  not  been  drawn 
up  with  sufficient  regard  to  the  proprieties. 
It  actually  does  leave  loopholes,  through 
which  electrical  engineers  may  obtain  em- 
ployment ;  there  is  a  clause  lacking,  a  clause 
forbidding  any  member  to  permit  such  a 
thing  as  professional  work  to  be  mentioned 
to  him  at  all,  but  requiring  him  to  accept 
commissions  only  under  compulsion  of  bod- 
ily injury,  making  it  necessary  for  him  to 
be  sought  out  by  the  keen  scent  of  blood- 
hounds and  dragged  from  his  carefully 
hidden  lair  and  haled  to  work  by  force. 

There  is  but  one  consequence  which  can 
follow  such  an  absurd  piece  of  mediaeval- 
ism  as  this  circular,  the  growth  of  an  ener- 
getic, competent,  efficient  body  of  electrical 
engineers  who  will  scorn  to  place  them- 
selves under  such  absurd  regulations,  and 
who  will,  by  their  activity  and  ability,  place 
the  members  of  the  Institute  in  such  a  posi- 
tion that  there  will  be  no  need  for  them  to 
trouble  themselves  about  the  conduct  of  each 
other  at  all,  since  they  will  cease  to  be  con- 
sulted professionally  by  any  progressive 
clients.  One  cannot  help  recalling  the  fine 
scorn  of  the  words  addressed  by  the  pa- 
triarch to  his  associates:  "No  dojubt  but 
ye  are  the  people,  and  that  wisdom  will  die 
with  vou !" 


GOVERNMENT  AND  PRIVATE  SHIPBUILDING. 


r  TAKES  SO  LONG  A  TIME  TO  BUILD  AND  EQIIP 

STATES. 


A    NAVAL    VESSEL    FOR    THE    UNITED 


.American  Society  of  Naval  Architects  and  Marine  Engineers. 


well-known  fact  that  the  time  rc- 
ti  to  build  a  naval  vessel  is  much 
ter  than  that  consumed  in  a  pri- 
.  in  the  construction  of  a  vessel  of 
ze  and  cost  for  the  merchant  ser- 
le  causes  which  produce  the  delays 
unent  work  are  many  and  various, 
'as  to  elicit  discusion  upon  them 
(nper  presented  before  the  Ameri- 
cty  of  Naval  Architects  by  Mr. 
W.  Dickie,  of  the  United  Iron 
i  San  Francisco,  was  prepared, 
ckie,  who  is  undoubtedly  extreme- 
oalified  to  speak  upon  the  subject, 
that  a  great  portion  of  the  delay 


in  government  work  is  due  to  the  practice 
of  changing  the  designs  in  the  course  of 
construction.  This  he  thinks  might  be  large- 
ly remedied.  It  may  not  be  possible  so  to 
design  naval  vessels  that  every  detail  plan 
is  complete  before  the  work  is  begun,  but 
the  design  should  be  complete  in  every  par- 
ticular, and  the  specifications  should  sutc 
distinctly  how  the  actual  details  are  to  be 
carried  out.  That  this  is  not  at  present  the 
case  is  shown  by  the  fact  that  in  a  recent 
specification  issued  by  the  Navy  Department 
more  than  two  hundred  of  the  most  import- 
ant items  were  indicated  lo  bt  \>\m\\.  "^%  ^1^ 
rectcd,"  this  meaning  that  dctaWed  Va9Xt>ai!t- 
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fm%  wf^M  f/^  gtv^ti  </tJt  from  time  to  time 
tirinir  th«  rjAirw.  of  th<K  work. 

**\W\tif9'.  fh^  c//ntrsun  i*  executed  the  dc^ 
ifCn  «hM]M  ^ie  v/  c//mplfte  that  all  stnict- 
ml  %nti\f.uti\%  x*j\\x%xti\  cf,u\ti  be  ordered  at 
nr^,  without  having  to  submit  new  plans 
/f  approval.  The  lateU  plans  from  the 
ijffaii  of  0;n*tructifin  come  nearer  meet- 
ifp  fhi«  rerjiiirrment  than  any  we  have  had 
llherfo.  The  l'H:ation  and  dimensions  of 
vrry  rornpartrncnt  in  the  vessel  should  be 
rtrrtiiirircl,  and  should  not  be  subject  to 
'lanfpr.  The  difnension^  of  every  armor 
late  nlKiiild  be  shown,  and  it  should  be  as- 
Ttftined  tirforchand  that  such  dimensions 
re  within  the  manufacturing  capacity  of  the 
rnior  makers.  The  armament  should  be 
II  finnlly  Mettled  as  to  amount  and  loc«ition, 
lid  Ihr  type  of  all  gun  ports  not  only  indi- 
itfd,  hut  practically  worked  out.  The 
inKn/incN  should  be  worked  out  in  sufH- 
ctit  detail  to  flrnionfltrnto  that  they  will 
roprrly  stow  tlir  amount  of  amunition 
iry  arc  nprcitird  to  carry.  All  mcsins  of 
andling  uuununititm  should  appear  on  the 
riiKiunl  dcsiKii.  and  in  capacity  should  cor- 
'S|HMul  with  the  specifications.  The  ar- 
mitrmcut  of  all  machinery  should  be 
u>wn,  with  all  piping  and  platforms,  with 

practical  plan  of  getting  into  and  out  of 
iAchit\«rY  compartments.  .And  in  all  such 
Irtus  of  madiinovy  an\l  boiler  CvMupartments 
le  !»ulkhe,uls  sluniUl  In*  shown  their  actual 
licknevs  of  i.'  inches,  with  deep  beams 
lid  countings  that  reduce  the  available 
Mvf  s\^  much,  rhis  would  save  much  time 
ter  on  in  teai  ranging  machinery  that  must 
.^  into  a  s^vu^e  th.it  V.as  been  revliioed  by 
tc  tiammg  v*t  i:s  \\.\'.'s  Prair.age  and 
ft».ti!at'A*n  shx*\:'.v!  .\'sx^  Nr  !•.:'. '.y  worked  ou:. 
t  iN«tt  ot  ;*ie  o:gv.u'.  v*.es'j:r..  We  *.::*. der- 
A-.Nt  :>,;:  ^Tt  v.::v.'.f  AvU:  :o:*.<  !v^  ;he  ravy  of 
X   V'.v;*V.    S:.t:v'<   so-ve:hi:*g   x^:   :>•>  V:r.o 

1         ts-->        >        x«>-x.  .^C^         >.>V>  «>>•«•         «  V.l.         .«..         ^•.a. 

N*.  ;>^ve  s  "."o  TVAso-t  \*'^^  •.:  >^ .••.:'.*  rr: 
\    . S**^    ^  v«o*  <    «    ■    Sf    > ;  •. .'  ■ ;  ■    •".*-:>:< 

rv"  ;Si'  cAj5»»  i^K*  •■^-^  .*"^JL. '.,:■;•>  :*""j:  '^jl^'J 
:>!^^rr^o  Xv"  "^jwv^;  i   :.*  — oir:  :"V  •^^~•^^- 


trorerts  this  Tiew.  The  builder  has  ooA-] 
ing  to  flpun  md  tunally  aomrfhing  to  I 
by  the  modificatiotis  which  are  made  opai] 
the  work  in  progress,  and  he  would  gnasSA 
prefer  fy  have  complete  plans  from  tkl 
start,  as  economical  of  both  time  and  moncf.  1 

The  present  system  proceeds  by  the  prepi- 1 
ration  of  a  specification,  in  conformity  \ 
which  the  various  portions  of  the  desi|i  | 
must  be  made.  Instead  of  following  tkii  ' 
plan,  Mr.  Dickie  thinks  that  much  tinx 
would  be  saved  if  the  specifications  woe 
carefully  prepared  from  a  completed  de- 
sign. The  present  system  is  graphicaUy 
described. 

'Tn  general  this  system  involves  the  build- 
er in  the  making  of  many  working  plans 
many  times  over  before  the  superintending 
constructor  is  satisfied  with  them.  Then 
they  may  go  to  the  bureau  for  final  ap- 
proval; but  it  does  not  follow  that  because 
these  plans  have  been  made  and  remade 
over  and  over  again,  until  the  superintend- 
ing constructor  thinks  they  are  right  the 
bureau  will  approve  them  and  the  work  go 
on.  For  at  the  bureau  they  are  subjected 
to  another  process  of  examinations  and 
comparisons  with  work  from  other  ship- 
yards where  similar  ships  are  in  course  of 
construction,  with  a  good  chance  of  being 
sent  back  for  re\'ision,  with  perhaps  copies 
of  plans  for  similar  work  that  had  been  ap- 
proved for  a  sister  ship  building  elsewhere, 
and  this  often  sends  the  poor  shipbuilder 
back  to  the  first  plan  he  submitted  to  the 
constructor. 

"Where  plans  have  to  be  submitted  to  the 
bureau  for  approval  and  ail  plans  involving 
any  design  have  :o  be  so  STsbmitted,  we  sec 
r.o  adx-ar.tApr  in  *=ch  plans  S-ing  labored  on 
<on:e::n:es  :rr  n^rr.O:*  ^y  the  ?=peri=tecdiag 
oor.s:n:o:.'r  ar.i  r.is  sti=  r:  cnfrsmcn,  and 


r.rjL.  >  5^:  :  -  :::;  rcr-A- 

1}  i-S!f<  ZT:rr  zbi  t.^SL'Zti 
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to  harmonize  the  ideas  of  these  three 

Since  the  final  decision  lies  with 

Bureau  of  Construction,  the  time  ex- 

by  the  other  two  parties  is  wasted 

their  efforts  act  to  retard  the  comple- 

of  the  work. 

VHiile  there  is  much  truth  in  all  of  Mr. 

:'•  contentions,  yet  there  is  something 

%D  be  said  upon  the  other  side.     With  all 

^Ottible  expedition  in  the  work  several  years 

^Mt  be  required  to  build  a  first  class  bat- 

^^iMhip  or  cruiser.     During  that  time  the 

ingress  of  the  art,  both  in  shipbuilding  and 

«  warfare,  make   such  material   advances 

thtt  much  which  might  have  been  up  to 

date  at  the  commencement  of  the  work  is 

becoming  obsolete  at  its  conclusion.    It  is 

therefore  the  part  of  wisdom  to  leave  de- 

tifls  which  are  not  absolutely  essential  in 

'ibe  early  portion  of  the  work  to  be  settled 

af  the  time  when  they  must  be  made. 


Again,  much  of  the  delay  in  the  con- 
struction of  ships  of  war  is  due  to  features 
which  are  absent  in  vessels  for  the  mer- 
chant marine. 

Special  materials,  such  as  armor  plate  and 
spedal  steels  frequently  cause  delay,  while 
stfflres  and  labor  troubles  often  play  im- 
portant parts  in  the  retardation  of  the  work. 
When  to  these  is  added  the  fact  that  the 
development  of  naval  engineering  in  the 
work  of  other  nations  must  be  watched  and 
met,  so  far  as  possible,  we  see  that  there  are 
many  unavoidable  reasons  for  the  prepara- 
tion of  details  as  the  work  is  carried  along. 

Mr.  Dickie  is  right  in  many  of  his  points, 
but  it  can  never  be  expected  that  work  for 
the  government  can  be  conducted  on  the 
same  methods  as  obtain  in  private  contracts, 
and  the  best  that  can  be  done  is  to  effect  a 
compromise  between  necesarily  conflicting 
condition? . 


AERONAUTICAL  ENGINEERING. 

RECENT  ACCIDENTS   WITH   DIRIGIBLE  BALLOONS  CONSIDERED  AS   STUDIES   IN  DEFECTIVl 

DESIGN. 


Col. 


G.  Espitallicr,  in  Le  GSnie  Civil. 


AS  a  natural  consequence  of  the  success 
which  attended  to  efforts  of  M.  San- 
tos-Dumont  to  win  the  Deutsch 
prize  numerous  attempts  to  navigate  the  air 
in  dirigible  balloons  have  followed,  unfor- 
tunately with  fatal  results  in  several  in- 
stances. In  order  to  utilize  the  lessons 
which  may  be  learned  from  these  disasters 
Col.  Espitallier  has  examined  these  condi- 
tions under  which  the  failures  ocurred,  and 
from  his  paper  in  a  recent  issue  of  Le  Ginie 
Civil  we  make  some  abstracts,  with  com- 
ments. 

It  is  not  only  in  the  category  of  dirigible 
balloons  that  the  list  of  accidents  is  con- 
fined, since  there  have  also  been  disasters  in 
connection  with  ordinary  balloons,  but  the 
former  demand  especial  attention  because  of 
the  effect  of  constructive  details  upon  the 
results.  Of  these  events  Col.  Espitallier  ex- 
amines especially  those  which  befell  M. 
Scvero,  and  M.  de  Bradsky,  showing  con- 
clusively the  extent  to  which  the  violation 
of  fundamental  engineering  principles  could 
be  held  responsible  for  the  results. 

A  so-called  dirigible  balloon  differs  from 
one  of  the  common,  or  spherical,  type  in  the 


form  of  the  gas  bag  and  in  the  provision 
of  motive  power  operating  some  sort  of  a 
propeller.  If,  therefore,  anything  occurs 
to  disable  the  motive  power,  a  dirigible 
balloon  becomes  nothing  more  than  one  of 
the  common  type  but  of  a  different  shape. 
It  is  therefore  important  that  any  one  as- 
piring to  experiment  in  aeronautical  work 
should  begfin  by  obtaining  experience  in  or- 
dinary ascensions,  in  company  with  those 
already  familiar  with  the  subject,  in  order 
that  he  may  not  have  to  contend  with  the 
novelty  of  the  situation  at  the  same  time 
with  the  performance  of  the  novel  machin- 
ery. In  this  respect  M.  Severo  was  un- 
doubtedly deficient,  since  he  had  made  but 
three  ascensions  in  all  prior  to  the  one  which 
resulted  fatally,  and  in  but  one  of  these 
had  he  been  in  control  of  the  balloon. 

The  Severo  balloon  contained  several  nov- 
elties in  construction,  the  most  marked  of 
which  was  the  shape  of  the  gas  bag.  This 
was  cut  out  underneath,  much  as  if  a  lobe 
of  an  orange  were  taken  out  from  the  rest, 
except  that  the  bag  was  spindle-shaped,  in- 
stead of  being  spherical.  The  object  of  this 
construction  was  to  perm\l  tVie  »\%  ol 
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propellers  to  be  placed  in  the  axis  of  the 
balloon,  and  thus  avoid  the  transmission 
of  the  propelling  force  through  the  suspen- 
sion members  of  the  car.  Two  propellers 
were  used,  one  at  each  end,  the  power  being 
transmitted  from  petroleum  motors  in  the 
car  by  means  of  shafts,  provided  with™ni- 
versal  joints.  Instead  of  a  rudder,  small 
propellers,  with  their  axes  at  right  angles 
to  the  main  direction  of  motion  were  used 
for  the  purpose  of  turning  the  machine  in 
any  desired  direction. 

This  machine  was  a  bulky  affair,  being 
30  metres  in  length,  and  13  metres  in  diam- 
eter at  the  middle,  there  being  two  motors, 
one  of  24  horse  power,  operating  the  rear 
propeller,  and  one  of  16  horse  power  con- 
nected with  the  propeller  in  front,  or  a  total 
of  40  horse  power.  Although  the  balloon  of 
Santos  Dumont  carried  but  16  horse  power, 
the  gas  cylinder  in  that  case  was  but  6  me- 
tres in  diameter,  giving  0.5  horse  power 
per  square  metre  of  mid-section,  while  in 
the  Severo  balloon  the  power  was  but  0.3 
horse  power  per  metre  of  section. 

Two  great  defects  appeared  in  the  Severo 
machine,  one  being  the  impossibility  of  pro- 
viding a  framework  of  sufficient  rigidity  to 
permit  the  smooth  transmission  of  the  power 
of  the  motors  in  the  car  to  the  propeller  on 
the  balloon;  the  other,  still  more  serious, 
the  close  proximity  of  the  car  to  the  gas 
bag.  As  a  consequence  of  the  construction 
above  described,  the  gas  escaping  from  the 
relief  valve,  driven  by  the  action  of  the  pro- 
peller, mingled  with  the  air  in  the  space 
beneath  the  balloon,  and  igniting  from  the 
motors  set  fire  to  the  whole  machine. 

The  balloon  of  de  Bradsky  was  in  many 
respects  similar  to  that  of  Santos-Dumont. 
the  gas  bag  being  6.10  metres  in  diameter 
and  34  metres  in  length.  In  order  to  avoid 
the  fate  of  Severo,  de  Bradsky  took  great 
precautions  against  fire,  the  car  carrying 
the  machinery  being  placed  well  below  the 
balloon,  and  the  motor  so  constructed  that 
no  ignition  could  be  made  from  it.  The  pro- 
peller and  the  motor  were  carried  upon  a 
framework  truss  composed  of  steel  tubing, 
so  that  all  the  impelling  force  of  the  motor 
had  necessarily  to  be  transmitted  to  the  bal- 
loon through  the  medium  of  the  suspension. 

Here  the  defect  in  the  design  appeared, 
since  this  suspension  consisted  almost  cn- 
fireh'  oi  steel  piano  wire,  without  dia^nal 


bracing,  and  consequently  without 
or  longitudinal  sti£Fness.  The  n 
this  imperfect  connection  between 
essential  portions  of  the  machine  ' 
rupture  of  the  wire  connections  dm 
violent  pitching  which  occurred  in  th 
of  a  sudden  gust  of  wind,  the  cai 
to  the  ground,  and  causing  the  des 
of  de  Bradsky  and  his  compani 
Morin. 

Both  of  these  disastrous  events  b 
ness  to  the  necessity  for  the  emplo} 
competent   engineering   ability   in 
sign  of  such  difficult  and  delicate 
aeronautical  machinery. 

In  such  work,  where  lightness, 
and  stiffness  must  be  united,  and  ; 
the  maximum  amount  of  motive 
carried  and  transmitted  within  the  1 
limits  of  weight,  the  highest  degre 
ity  in  the  disposition  and  use  of 
of  engineering  is  demanded.  W 
is  involved  a  knowledge  of  the  ] 
of  equilibrium,  since  the  questioi 
ancing  enters  into  the  problem  t 
trolling  extent.  Under  such  circi 
it  is  almost  criminal  to  permit  a 
to  be  made  in  machines  in  which  s 
cal  defects  exist,  and  if  experimen 
onautics  are  to  be  continued,  som 
general  inspection  should  be  rec 
prevent  the  needless  exposure  of  hi 

In  this  connection  attention  may 
to  a  plan  which  has  been  proposed 
ope  the  possibilities  of  the  aeroplaj 
is  generally  admitted  to  posses 
scientific  possibilities  than  any  for 
igible  balloon.  If  an  aeroplane,  co 
upon  such  scientific  lines  as  the 
of  Langley  or  of  Maxim  were  sap; 
a  dirigible  balloon  it  might  be  s 
possible  to  obtain  such  a  degree  c 
ence  in  its  manipulation  as  to  alia 
gree  of  support  to  be  gradually  d 
and  finally  withdrawn  altogether.  T 
tion  would  resemble  the  use  of  tfa 
belt  in  swimming  instruction,  the  1 
gradually  deflated  as  the  pupO  g 
ficiency. 

In  some  such  experimental  way  a 
dirigible  balloon  may  add  to  oor 
knowledge  in  aeronautical  enginee 
erwise  there  seenui  to  be  Ihde  ns 
tinning  experiments  in  wlndi  tii 
mncfa  to  lose  and  so  little  to  1 


CAVITATION  IN  SCREW  PROPULSION. 


A  STUDY  OF  THE  LAWS  GOVERNING  THE   ACTION  OF  SCREW  PROPELLERS  AT  HIGH 

ROTATIVE  SPEEDS. 


/.  A,  Normand—Comptes  Rendus. 


[TH  the  introduction  of  the  steam 
turbine     for     marine     propulsion, 
and    the    consequent    increase    in 
tative    speed    of    screw    propellers, 
phenomena    have    been    observed, 
ng    a    different    action    from    that 
I    at    ordinary    speeds.     This    has 
ronsidered     under     various     condi- 
the   latest    contribution    to   the   dis- 
being  a  paper  presented  by  the  well- 
French  marine  engineer,  M.  J.  A. 
id    to    the    French    Academy,    and 
td  in  a  recent  issue  of  Comptes  Ren- 

formand  calls  attention  to  the  fact 
long  as  nine  years  ago  he  drew  at- 
to  the  phenomenon  which  he  then 
the  rupture  of  the  cylinder  of 
acted  upon  by  the  propeller,  but 
has  more  recently  been  given  the 
>£  cavitation.  This  action  may  be 
k1  in  the  following  manner: 
1  water  is  drawn  through  a  pipe  by 
tion  of  any  machine,  such,  for  ex- 
as  a  centrifugal  pump,  the  velocity 
exceed  a  certain  limit,  which  de- 
jpon  the  height  of  the  lift.  When 
is  zero  the  maximum  theoretical 
is  that  of  water  flowing  into  a 
under  atmospheric  pressure,  being 
4  metres  per  second;  but  this  ve- 
I  never  actually  attained  in  practice, 
to  certain  operative  losses.  If  the 
f  the  pump  is  increased  beyond  that 
ry  to  produce  this  velocity  the  suc- 
umn  is  broken  and  the  excess  energy 
:d  to  the  pump  is  expended  in  the 
ion  of  eddies  and  other  forms  of  in- 
/ork. 

similar  manner  the  water  is  drawn 
the  screw  propeller  of  a  ship  with  a 
due  to  the  atmospheric  pressure 
ted  by  the  head  of  water  corres- 
:  to  the  submersion  of  the  screw  be- 
le  surface  of  the  water.  A  cylinder 
T,  equal  in  diameter  to  that  of  the 
f  the  propeller,  is  drawn  in  by  the 
>f  the  screw,  and  this  cyVwder  re- 
loatmaous  and  unbroken   until  the 
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velocity  with  which  it  approaches  the  screw 
exceeds  a  certain  limit;  beyond  this  speed 
cavities  begin  to  form  and  the  power  is 
expended  in  the  formation  of  eddies  and 
whirlpools. 

There  are  two  points  of  difference  be- 
tween the  column  of  water  in  the  suction 
pipe  of  a  pump  and  the  cylinder  drawn  in 
by  a  screw  propeller.  In  the  latter  case 
the  water  is  not  enclosed,  and  the  velocity 
produced  by  the  screw  is  not  equal  in  all 
parts  of  the  cylinder.  Hence  it  follows 
that  the  velocity  at  which  cavitation  is  pro- 
duced in  the  case  of  the  screw  propeller,  is 
much  further  from  the  theoretical  value 
than  in  the  case  of  the  pump. 

The  extent  of  the  movement  produced 
by  the  action  of  the  propeller  upon  the 
water  is  the  measure  of  the  resistance  of  the 
vessel.  If,  therefore,  the  velocity  which 
forms  one  of  the  factors  of  the  action  of 
the  screw  is  so  high  that  cavitation  is  pro- 
duced it  becomes  necessary  to  increase  the 
other  factor ;  namely,  the  mass  of  water  tm- 
der  action,  and  this  latter  is  proportional 
to  the  surface  of  the  propeller. 

Guided  by  the  above  considerations,  M. 
Normand  has  formulated  certain  rules  gov- 
erning the  relation  of  the  surfaces  of  the 
circle  of  the  propeller  to  the  velocity,  the 
principal  of  these  relations  being  that  the 
propelling  surface  should  be  proportional 
to  the  product  of  the  resisting  surface  by 
the  velocity,  and  he  applies  these  rules  to  an 
analysis  of  existing  examples  of  screw 
steamships. 

The  fact  that  the  phenomena  of  cavitation 
have  remained  so  long  unobserved  is  doubt- 
less due  to  the  fact  that  the  speeds  formerly 
used  were  too  low  to  produce  noticeable 
effects  of  this  nature. 

Thus,  in  1878,  Froude  stated  that  the 
propelling  surface  might  be  greatly  reduced 
without  producing  a  material  diminution  in 
the  efficiency  of  the  propeller.  At  that  time 
the  maximum  speed  of  cruisers  was  about 
18  knots,  while  to-day  it  exceeds  24  kQ»t&. 
It  was  about  the  same  t\mt  t!baLl  l^ion^ 
made  the  above  remark  that  lesidiv%  turiJc^ 
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began  to  be  ttied,  and  in  view  of  the  infor- 
mation obtained  hj  such  experimental 
meant,  the  effect  of  velocity  npon  the  ac- 
cepted laws  of  propulsion  became  necessar- 
ily modified,  especially  with  respect  to  the 
question  of  similarity.  The  influence  of  the 
depth  of  submergence  of  the  propeller  is 
now  understood  to  be  of  importance,  as 
will  be  perceived  when  its  action  upon  the 
head  of  the  water  delivered  to  the  screw  is 
considered.  All  these  questions  must  be- 
come of  increasing  importance  in  view  of 
the  constant  tendency  toward  higher  speeds, 
both  of  propulsion  and  of  propeller  rota- 
tion. 

The  experience  of  Mr.  Parsons,  in  con- 
nection with  the  application  of  the  steam 
turbine  to  the  direct  operation  of  screw  pro- 
pellers will  be  remembered  by  all  who  have 
given  attention  to  the  subject  of  cavitation, 
and  the  manner  in  which  he  obtained  satis- 
factory results  by  the  deeper  submergence 


of  the  propdlers  and  the  proper  90 
surface  to  velocity,  is  quite  in  aa 
with  the  theory  advanced  by  M.  Ni 

The  comparison  of  the  action  of  1 
tion  of  a  screw  propeller  to  that  of 
is  interesting  in  that  it  may  have  a 
upon  the  design  of  apparatus  for  . 
pulsion.  Although  cavitation  is  00 
supposed  to  be  a  special  property  < 
speed  screw  propellers,  it  is  evidn 
the  suction  entrance  of  a  pump  usee 
propulsion  must  be  so  proportioned 
flow  of  water  may  not  be  broken,  o 
an  action  altogether  analagous  to  o 
will  occur,  with  corresponding  loss 
ency. 

There  is  as  yet  no  good  reason  t« 
that  any  system  of  jet  propulsion  ia 
ient  as  that  produced  by  a  propc 
portioned  screw  propeller,  and  this 
is  confirmed  by  the  researches  of 
mand. 


OVERLAND  SPACE  TELEGRAPHY. 

THB  CRUISE  OF  THE  CARLO  ALBERTO  TO  CRONSTADT   AND  TO   SPEZIA   MAINTAIN!] 
COMMUNICATION  WITH  ENGLAND. 

Report  to  the  Italian  Minister  of  Marine. 


ALTHOUGH  the  greatest  distance  over 
.  which  telegraphic  communication  by 
magnetic  waves  has  been  held  has 
been  over  the  Atlantic  ocean,  yet  in  some 
respects  the  record  of  the  trials  made  dur- 
ing the  recent  cruises  of  the  Italian  war 
ship  Carlo  Alberto  from  England  to  Rus- 
sia and  to  Italy  is  of  greater  importance. 
From  the  official  report  of  Lieutenant  Luigi 
Solari  to  Rear  Admiral  Mirabello  and  the 
Italian  Minister  of  Marine,  published  as  a 
supplement  to  the  Rivista  Marittima,  some 
interesting  information  is  available  con- 
cerning this  remarkable  event. 

The  report,  which  is  a  very  complete 
record  of  the  cruises  in  the  form  of  a  log 
with  comments,  includes  illustrations  of  the 
ship,  showing  the  system  of  wiring,  to- 
gether with  a  chart  of  the  routes,  giving  the 
location  of  the  points  from  which  communi- 
cation was  held,  together  with  fac-simile 
lecords  of  the  messages  as  received  in 
Morse  symbols  on  the  tape  of  the  recording 
instnuneiit. 

The  cruises  were  made  daring  the  months 
of  July.  Aognst*  and  September,  1902,  start- 


ing from  the  Lizard,  Cornwall,  and 
ing  by  way  of  Denmark  and  the 
the  harbour  of  Cronstadt,  where 
presence  of  the  Emperor  of  Russia 
King  of  Italy,  Mr.  Marconi  exhil 
apparatus,  and  where  messages  ' 
ceived  from  the  station  at  Poldhi 
tance   of   1,700  kilometres. 

On  the  return  cruise  the  Carlo 
made  a  stop  at  Kiel,  where  numer 
sages  were  received  and  recorded, 
tance  being  1.300  kilometres  from  t 
mit  ting  station  in  Cornwall,  and  c 
cation  was  maintained  continnooal 
after  during  the  return  to  Rnglaw^ 
of  these  messages  were  of  esped 
est,  notably  one  received  by  Mr. 
from  Lord  Kelvin  when  the  Cirio 
was  near  the  mouth  of  the  EQn 
North  Seau  about  i.ioo  kilometi 
Poldhn. 

The  return  voyages  through  lli 
enanein  to  Spcaia  repeated  the  si 
the  craise  in  the  Baltic*  and  tibe 
dMyv  dial  satisfxtoffy  coaHMi 
were  bad  {ron  Gdnkar, 
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from  Spezia,  this  latter  communi- 
ing  necessarily  almost  entirely 
a  distance  of  1,200  kilometres 
hu,  with  the  mass  of  the  Alps  be- 

'om  the  interesting  details  of  the 
itained  in  the  report,  it  is  of  im- 
o  note  that  the  best  results  were 
ly  the  use  of  Marconi's  magnetic 
instead  of  the  coherer,  although 
in  use.  This  device,  described  in 
esented  before  the  Royal  Society 
J02,  does  away  with  the  necessity 
f  or  decohering,  and  permits  a 
to  be  used  as  a  receiver  as  well  as 
ing  Morse  instrument,  and  greatly 
he  speed  of  reception, 
allation  at  the  transmitting  station 
was  not  materially  changed  for 
triments,  there  being  four  sets  of 
orted  on  four  towers  of  70  metres 
;,  placed  at  a  distance  of  60  me- 
each  other.  The  wiring  on  the 
)erto  consisted  of  a  horizontal 
tched  between  the  tops  of  the 
tn  which  a  parallel  set  of  seventy 
ended  to  the  instrument  room,  in 
•e  placed  two  receivers  equipped 
rers   and    three    magnetic    detec- 

)eriences  which  were  had  in  the 


case  of  the  Atlantic  transmissions  to  the 
steamship  Philadelphia,  concerning  the 
greater  facility  in  communication  by  night 
than  by  day,  were  again  noted  in  these  later 
experiments.  Concerning  this  and  other 
features  of  the  trials  the  best  information 
can  be  obtained  from  the  summing  up  of 
Lieutenant  Solari*s  report,  as  follows: 

1.  No  limit  has  been  observed  as  to  the 
transmission  of  electric  waves  over  the  sur- 
face of  the  globe,  provided  the  energy  ex- 
pended in  the  transmission  is  proportional 
to  the  distance  to  be  covered. 

2.  Communication  between  transmitting 
and  receiving  radiotelegraphic  stations  is 
not  prevented  by  the  interposition  of  land. 

3.  The  influence  of  the  light  of  the  sun 
is  to  diminish  the  range  of  radiation  of 
electric  waves,  rendering  it  necessary  to 
use  a  greater  amount  of  energy  in  trans- 
mitting messages  by  day  than  by  night. 

4.  The  superior  efficiency  of  the  magnetic 
detector  over  the  coherer  as  a  receiving  in- 
strument is  fully  demonstrated,  not  only 
with  respect  to  the  freedom  from  tapping, 
but  also  because  of  its  greater  sensitiveness 
and  convenience. 

5.  The  experiments  have  demonstrated 
the  entire  practicability  of  the  Marconi  sys- 
tem, both  for  commerce  and  for  warfare, 
without  regard  to  distance. 


MOULDING  MACHINES  AND  FOUNDRY  LABOR. 

RELATION    OF   LABOR    UNIONS    TO    RESTRICTION    OF    MACHINE   OUTPUT    IN    THE 

FOUNDRY. 

E.  H,  Mum  ford — New  England  Foundrymen's  Association, 


Idress  recently  delivered  in  Bos- 
efore  the  New  England  Foun 
n's     Association,     Mr.     E.     H. 

made  some  very  strong  points, 
iirith  regard  to  the  relation  of  the 
machine  to  foundry  labor,  but  ap- 
oadly  to  the  use  of  labor  saving 

of  all  kinds. 

irst  place  Mr.  Mumford  showed 
5  an  abiding  faith  in  the  power  of 
jving  that  :  "no  arbitrary,  selfish 
ter  of  a  corporation  or  a  trades 

ever  prevail  against  the  mighty 

right — which  alone  is  might." 
ulding  machine  resembles  many 
T-saving  devices   in  that   it  not 
es  the  quantity  oi  hhor  required 


to  perform  a  given  amount  of  work,  but 
also  enables  it  to  be  performed  with  labor 
of  a  lower  grade  and  price.  For  this  reason 
its  use  has  met  with  more  or  less  oppositioit 
from  moulders,  who  naturally  look  askance 
at  a  device  which  enables  satisfactory  work 
to  be  done  by  laborers  more  rapidly  than  is 
possible  by  skilled  men  under  the  old 
methods. 

As  Mr.  Mumford  states,  the  moulding 
machine,  at  its  first  introduction,  was 
hardly  considered  worthy  of  especial  atten- 
tion, but  was  operated  by  any  one  who 
chose  to  try  it,  the  output  being  a  variable 
quantity  in  the  different  shops.  Now,  how- 
ever, the  Iron  Moulder's  Union  V12A  dtid^t^j^ 
to  "lay  hold  of  the  machine;"  and  lo  conXuA. 
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aful  r^gulau  its  u^  and  oatpot,  Mr  Mum- 
ford  d/>e»  not  in  the  lean  object  to  this, 
but  detiret  t/^  fthow  that  it  is  altogether  pos- 
sible to  find  a  place  for  the  moulding  ma- 
chine in  the  foundry  which  shall  benefit  and 
nr/t  injure  the  union  moulder.  Quoting 
the  president  of  the  union,  Mr.  Fox,  he 
%zy%  tlwt :  "the  union  moulder  will  never 
tie  given  the  opportunity  unless  he  is  willing 
to  do  justice  to  the  possibilities  of  the  ma- 
chine and  shows  a  willingness  conscien- 
tiously to  ashist  in  its  development." 

The  force  of  this  statement  depends  en- 
tirely upon  the  interpretation  which  is  put 
upon  the  words  "justice  to  the  possibilities 
of  the  machine."  In  some  shops  doubtless 
it  would  be  considered  "justice"  to  the  ma- 
chine to  let  some  heavy  casting  drop  upon  it 
and  render  it  food  for  the  cupola;  in  others 
it  tniglit  be  considered  permissible  to  allow 
it  to  be  operated  by  skilled  moulders  only, 
at  a  pace  no  greater  than  that  set  by  hand 
moulding ;  while  in  other  places  the  machine 
has  been  permitted  to  be  operated  to  its  full 
capacity  by  labour  incapable  of  higher  class 
work. 

Mr.  Mumford  shows  very  clearly  that 
there  is  plenty  of  work  for  the  skilled 
mouhlcr  outside  the  scope  of  the  machine, 
and  that  it  is  a  wrong  to  the  highly  trained 
man  to  ciMnpol  him  to  do  work  below  his 
best  oapabililics.  Kvcn  if  the  union  is  so 
disposed,  it  is  impossible  for  it  long  to  com- 
pel such  a  perversion  of  effort  and  ability. 

"When  a  foundry  owner  purchases  a 
machine,  which  he  demonstrates  in  the  shop 
by  actual  working  is  capable  of  saving  labor 
or  saving  time  and  thus  cant  cheapen  cost, 
while  dispensing  with  a  kind  of  skill  for- 
merly necessary  for  the  work  it  does  rapidly 
and  well,  is  there  a  man  anywhere,  without 
or  within  a  tradis  union,  who  will  pretend 
that  there  is  any  power  on  earth  which  can 
prevent  the  ultimate  success  of  that  ma- 
chine? If  the  machine  is  capable  of  doing 
its  work  with  unskilled  labor,  does  any  one 
supix-'se  its  operation  by  skilled  men  can  be 
fv>rcevl?  I-astly,  what  arbitrary-  limitation 
of  what  Mr  Fox  has  called  its  "best  possi- 
bilities,** will  be  tolerated  by  the  community 
at  large,  which  has  experienced  the  benefits 
of  modem  machinery,  has  doubled  its  life- 
span by  using  the  loom,  the  locomotive  and 
the  linotype? 

•"TTtene  are  two  methcsis  bx  whkVi  \oci3l 


tnuoas  attcoqit  and  often  tciwpofm 
ceed  in  limifation  of  machine  ecoooH 
first  is  by  innsting  that  none  bat 
molders  should  nm  the  machines,  m 
usual  and  perfectly  natural  result  t 
the  man  wants  at  least  as  much  mot 
operating  the  machine  as  he  had 
and  doesn't  want  to  work  any  hard 
he  did  before,  the  saving  effected  by  1 
chine  is  limited  to  what  the  molder 
ing  to  concede  the  machine  saves  bin 
tual  labor.  Now,  when  a  molder  % 
not  been  in  the  habit  of  using  his  i 
like  an  Italian  digging  a  trench,  but 
years  been  doing  "first  rate,"  as  th 
man  would  say,  putting  up  and  { 
say,  40  flasks  of  good  work,  patten 
fully  rapped  and  drawn,  weak  comei 
fully  swabbed  and  mended  up,  th« 
operations — probably  one-half  to 
fourths  his  time — requiring  his  si 
none  of  his  strength — when  this  ms 
is  only  half  a  laborer,  is  called  upo 
what  is  entirely  laborer's  work,  is 
wonder  that  he  gets  tired? 

"The  second  method  by  which  the 
is  at  the  moment  seeking  to,  perha 
incidentally,  limit  machine  output 
adopting  into  the  union  under  a 
classification  the  laborers  already  01 
machines,  with  the  result  of  bringing 
that  unfortimate  influence  incident  tc 
to  a  common  body  of  men — a  riv; 
popularity  by  keeping  the  unit  of  y 
low  as  possible,  while  keeping  the 
pay  as  high  as  may  be.  This  is  a 
tendency  of  a  man  or  of  a  body  of  n 
have  to  sell  the  product  of  their  h 
their  heads  for  as  good  a  price  as  t 
get  for  it.  In  the  individual,  the  < 
this  disposition  to  do  the  best  he 
self  \*aries  with  the  man's  capa< 
work.  It  is  natural  for  some  men  t 
activity  to  slowness.  Then.  too.  soi 
are  stronger  than  others  and.  in  i 
nm,  the  active  and  exceptionally  al 
rises  in  outp:::  and  income  above  th 
of  his  mates. 

"If  it  m-enp  possible  to  raise  the  5 
cf  the  weak  by  Ic^wering  that  of  the 
there  migbt  he  c:<cnpensai:ng  benefit! 
is  iRt;<'nss£>^e ;  a  weak  man  cvmot 
hi$  s;r>n?ir>-  Vet  h  :s  lauMntabhr  c 
the    s:r.nr$Dittft^t^\jftP   l«*   «Iaa 
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nistaken  idea  that  the  "lump  of 
i  of  limited  size  and  that  the  use  of 
ry  will  serve  only  to  exhaust  it  the 
is  gradually  being  eliminated  from 
r  question  among  the  more  intelli- 
tion  of  the  men.  Levelling  down 
purpose  of  nursing  the  job  can 
rsist  as  an  appeal  to  men  whose  in- 
e  is  on  the  upward  curve,  and  it  is 


being  more  and  more  clearly  perceived  thmt 
a  most  important  function  of  the  labor-sav- 
ing machine  is  to  relieve  mankind  almost 
altogether  from  the  more  brutal  and  ex- 
hausting forms  of  labor,  while  at  the  same 
time  creating  more  and  greater  opportu- 
nities for  work  of  the  higher  and  more 
profitable  sort  for  a  still  greater  number  of 


PROGRESS  OF  THE  SIMPLON  TUNNEL. 

STATUS   OF    THE    WORK    OF    THE    SWISS    AND    ITALIAN    SIDES  OF  THE  LATEST 
GREAT  ALPINE  TUNNEL. 

Sixteenth  Quarterly  Report. 


have    followed    in    these    columns 

from  time  to  time  the  reports  made 

upon  the  progress  of  the  great  work 

the  Alps  beneath  the  Simplon  pass, 

the  current   features  of  such   an 

ing  furnishing  most  instructive  in- 

1    in    engineering    practice.      In    a 

sue  of  the  Schweizerische  Bauseit- 

iven  the  substance  of  the  sixteenth 

report,     showing    the     progress 

id  been   made  up  to   October  24, 

h  some  interesting  details  upon  the 

3f  the  work. 

be  remembered  that  the  original 
upon  which  work  was  begun  four 
5,  involved  the  boring  of  a  tunnel 
m  twelve  miles  (19,731  metres) 
)ugh  the  Alps,  enabling  the  Jura- 
railway,  running  from  Geneva  up 
c  valley,  to  connect  with  the  Italian 
n  Milan  at  Iselle,  and  furnishing  an 
oute  between  Geneva  and  Milan, 
ecting  with  the  entire  railway  sys- 
)rthern  Italy ;  materially  shortening 
riling  distance  between  Milan  and 
esides  simplifying  communication 
item  Switzerland.  The  plan  in- 
single-track  main  tunnel,  with  a 
>arallel  tunnel,  available  from  the 
Irainage  and  ventilation,  and  capa- 
Itimate  enlargement   for  a  second 

:  time  of  the  completion  of  the 
quarter,  covered  by  the  present 
le  moiintains  had  been  penetrated 
mce  of  7,888  metres  on  the  Swiss 
5361  metres  on  the  Italian  side,  or 
I  13,249  metres,  or  about  67  per 
;he  entire  distance.     This  Includes 


the  extreme  penetration,  but  of  this  more 
than  11,000  metres,  or  about  57  per  cent,  of 
the  whole  has  been  completed  to  the  full  sec' 
tion  and  lined  with  masonry. 

The  present  report  includes  some  inter^ 
est  ing  information  concerning  the  geologi' 
cal  constitution  of  the  mountain,  the  borings 
continuing  to  be  through  gneiss  on  the 
Swiss  side,  the  rock  containing  in  most  parts 
both  white  and  black  mica,  although  in 
some  places  it  is  entirely  free  from  mica, 
being  entirely  white.  In  the  headings  on 
the  Italian  side  the  rock  consists  mainly  of 
anhydrite,  the  borings  passing  through  strata 
of  dark  limestone  situated  at  angles  varying 
from  horizontal  to  20  degrees  to,  the  south- 
east. At  the  extreme  end  of  the  borings  on 
the  Italian  side  the  rock  appears  to  be  a  sim- 
ilar gneiss  to  that  met  on  the  Swiss  side,  al- 
though not  identical  with  the  fundamental 
formation  of  which  Monte  Leone  consists. 

The  rock  temperatures  continue  to  be  un- 
usually high  on  the  Swiss  side,  reaching 
44.4** C.  (i04°F.),  while  on  the  Italian  side 
the  maximum  heat  is  given  as  29*0.  (84** F.) 
These  are  the  actual  temperatures  of  the 
rock,  as  determined  by  thermometers  in- 
serted into  bore  holes,  the  working  tem- 
perature being  kept  within  comfortable 
limits  by  ventilation  and  by  the  flow  of 
water  from  the  subterranean  streams. 

Still  higher  temperatures  have  been  found 
in  researches  made  for  the  purpose  in  bore 
holes  of  one  metre  in  depth  in  selected  po- 
sitions free  from  external  cooling  influences. 
Under  such  conditions  rock  temperatures 
as  high  as  53**C.  (i27**F.)  have  been 
measured.  ^.^^^^^^^  ^^  L^OOOlc 

The   flow   of  water  has  not  tnaLtciiS^) 
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f/r  9>'»  ^  >.  i^  klmr/M  t^v^iritely  4ry,  vh:Ic 
^>n  tK«»  -//:*;,i^rn  ti'^it  a.^  rriany  ai  iercntccn 
%tr^Tftx  r.av-i  ?yi<»:n  tJipp^A^  thitsc  being  of 
trrwin  ^J7,^,  th^,  fi^'/w  />f  all  miking  but  i8 
litres  ^^r  v5/:''>Tjd  ^o/^z  ctifiic  f^#rt  per  scc- 
f/ri*ij.  'Jh^-'r  ^tfiirr.v  arc  of  minor  im- 
jK/ftam'-,  many  of  rh^m  j^radually  drying  up 
and  l/'-jfiJC  rT;/ac':d  by  others  during  the 
projcr'*^  of  th':  work,  Th^i  great  outburst 
oi  watT,  v/hioh  caiiv:d  serious  trouble  in 
tb'-  fitrhf-r  portion  of  the  work  on  this  side 
lontinu'-*!  iff  flow  in  undiminished  volume, 
\Uf  divJiarjc  being  1118  litres  per  second, 
f about  4ff  cubic  feet  per  second;  according 
to  rare  fill  rueasurcments  made  in  Auguset, 
The  mmrrv  of  this  flow  is  as  yet  unknown, 
no  connect ir)n  with  any  external  supply 
having  been  discovered. 

The  ninnber  of  men  employed  upon  th's 
grrat  w<»rk  continues  at  about  three  thous- 
and, of  which  nearly  nine  hundred  are  en- 
gaged outside  of  the  tunnel  proper,  being 
employed  upon  the  power  station,  transpor- 
tation work,  etc.  Only  four  to  five  hun- 
dred men  are  engaged  in  actual  work  in 
rnch  end  of  the  tunnel  at  any  one  time,  the 
work  being  continued  in  successive  shifts. 


The  plan  of  the  work  accompaiiji 
report  sbovs  rcrj  dearly  the  ima 
which  the  auxiliary  ttmnel  permits  tli 
to  be  carried  on  to  advantage  in  ^m 
bore.  There  are  connecting  passages 
communication  between  the  two  tnnn 
ery  650  feet,  and  through  these  the 
are  laid  enabling  the  material  to  be  r 
from  the  forward  headings  without 
to  pass  the  ones  behind.  In  this  i 
it  is  possible  to  keep  four  gangs  of  ; 
work,  enlarging  and  finishing  the  ma 
nel,  each  gang  being  served  by  tb 
iliary  tunnel  connection  nearest  to  it 

The  auxiliary  tunnel,  being  driven 
of  the  man  bore,  is  always  ready  1 
heavier  work  beside.  The  advant 
this  mode  of  conducting  the  work 
dent,  since  both  tunnels,  when  coi 
to  full  size  will  represent  a  much  : 
amount  of  excavation  than  would 
quired  for  a  double  track  tunnel 
section. 

During  the  sixteenth  quarter  ther 
59  accidents  to  workmen  on  the  Swi 
of   which   two   were   serious,   and 
Italian  side  there  were  89  slight  ao 
and  no  serious  ones. 


RKINFORCED  CONCRETE  MASONRY. 

rHK   RKMARKAni.E   INCREASE   IN   RESISTANCE   TO  COMPRESSION  OF  CONCRETE  PIERS  i 

COLUMNS. 

M.  CoHsidtre,  in  Le  Genie  Civil. 


BY  far  the  greater  portion  of  the  re- 
search and  experiment  which  has 
been  given  to  rcinforced-concrete  con- 
!it ruction  has  been  directed  to  the  investiga- 
tion of  bi\'»n\s  and  floors,  or  similar  de- 
tail5  in  which  the  combination  is  subjected 
to  flexure  and  partial  tension.  While  these 
ui\doubtedly  fonn  most  useful  applications, 
of  wide  value,  they  by  no  means  indicate  the 
limUAiions  of  the  principle. 

The  ^^uestion  of  the  resistance  of  rein- 
fi^rcetl  vwu-'nfte  to  crushing  stresses  forms 
the  swb-ec:  of  a  series  of  important  papers 
by  the  wetl-knv^wn  FreiKh  engineer.  M. 
CoiwideT^.  published  in  recent  issues  of  Le 
C/me  Oku.  and  althoogh  varions  phases  of 
tlie  nutter  are  dealt  with,  we  may  extract 
l«:  a  few  o:  his  coDdnskns. 

v\v.cT«e  is  genetaUr  sopposied  to  p»* 
*r»  ji  Jt^rtj  d<5gT>e«  of  mistUKt  to  uashiTiiL 


in  itself,  and  nearly  all  the  attempts 
have  been  made  to  supply  it  with  a  1 
reinforcement  have  had  in  view  tl 
vision  of  resistance  in  that  portion 
strurture  subjected  to  tensile  stresses 
in  the  case  of  arches,  the  wire,  rods,  1 
metallic  reinforcements  are  so  place 
resist  the  tendency  to  open  at  the  pi 
usual  nipiiire,  the  compressive  siro 
the  concrexe  be:r.g  left  to  meet  the  c 
forces^  .\ga:n,  in  noors  and  beams, 
ir.forctn^er:  of  metal  is  placed  bd 
neuira'  ix*s  i?  far  as  practicable,  i 
to  neec  the  tecsicn  there  cansed  bj 
*<ctTOc:  Tr>deT  iCoding. 

The  Txsoal  mcdiod  of  consmiii 
p?essj%"tr  iTiwr.bers  ni  resuocvcd  t 
h&s  Nmt.  to  rnsKT  metal  rods  panBi 
axri^  3C  thsc  is  :^  case  of  piers  «ff  4 
TWrt  'hirt^  V«:  rsrd  vertacaifi  tars  ^ 
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instances  old  rails  having  been 
I,  although  it  must  have  been  evi- 

the  resistance  of  the  two  materials 
t  in  any  way  be  equalised  to  the 
ive  stresses  under  such  condi- 
The  real  idea  in  such  structures 
o  have  been  the  provision  of  some 
)f  tying  in  the  reinforcement  of  the 
id  floors  to  the  metal  in  the  pillars 
by  which  they  were  supported, 
nsidere,  however,  proceeds  differ- 
bservations  of  the  manner  in  which 
simple  concrete  yield  to  crushing 
show  the  manner  in  which  they  can 
reinforced.  When  such  tests  are 
is  seen  at  once  that  the  first  evi- 
:   yield   appears   in   a   swelling   in 

about  the  middle  of  the  pillar, 
e  load  is  increased  this  swelling  be- 
rcater  and  greater  until  the  mass 

0  to  speak,  and  the  upper  portion 
upon  the  lower,  crushing  the  whole 
heap.  This  action  reveals  the  fact 
weak  element  in  the  pillar  is  its  re- 
to  bursting,  showing  that  the  true 
apply  reinforcement  is  about  the 
rence.  As  a  consequence  pillars 
n  made  with  metallic  hoops  about 

more  simply,  a  winding  of  wire 

1  used,  this  reinforcement  being 
)uried  beneath  the  surface  in  order 
t  the  appearance  to  be  unaffected. 
It  of  such  reinforcement  under  test 
emarkable,  and  there  is  little  doubt 

a  construction  will  be  found  of  the 
alue  both  in  engineering  and  archi- 
work. 
t  was  found  that  a  pillar  of  simple 

after   a   period   of    14   days   was 


capable  of  resisting  a  load  of  but  50  kilo- 
granunes  per  square  centimetre,  while  a 
similar  pillar  reinforced  by  a  winding  of 
wire  amounting  to  0.035  P^r  ^^^^  of  its 
volume,  carried  a  load  of  460  kilogrammes 
per  square  centimetre.  A  pillar  of  simple 
concrete,  after  a  period  of  100  days,  sus- 
tained a  load  of  only  170  kilogrammes  per 
square  centimetre,  while  a  reinforced  pillar 
carried  740  kilogrammes. 

While  these  results  appear  remarkable, 
there  is  every  reason  to  see  why  such  should 
be  the  case.  Strictly  speaking  the  pillar 
does  not  yield  to  compression  at  all,  but  to 
the  radial  tension  shown  in  the  tendency  to 
burst  under  load.  This  tendency  being  re- 
sisted by  the  wire  wrapping  the  mass  be- 
comes as  resistent  as  solid  rock,  exactly  as 
is  shown  by  the  results  of  the  tests.  The 
case  is  analogous  to  ihe  behaviour  of  rubber 
under  compression.  The  material  is  prac- 
tically incompressible,  and  when  subject  to 
pressure  in  one  direction  it  increases  in  the 
free  dimension ;  a  rubber  car  spring,  for  in- 
stance, swelling  in  diameter  as  it  is  com- 
pressed by  the  weight  placed  upon  it.  If 
such  a  spring  were  wound  with  wire  it 
would  become  practitally  solid,  and  the 
measure  of  its  resistance  would  be  the  ten- 
sile strength  of  the  wire  with  which  it  was 
reinforced.  The  same  state  of  affairs  ex- 
ists with  the  concrete  column,  and  the  ac- 
tion of  the  reinforcement  is  altogether  sim- 
ilar. 

The  ease  with  which  this  application  of 
reinforced  concrete  can  be  made  in  building 
and  engineering  work  should  cause  it  to  be 
extensively  employed,  the  economy  and  ex- 
cellence of  the  method  being  apparent. 


THE  DETERMINATION  OF  WAGES. 

UM    AND  BONUS    SYSTEMS   AND  THEIR  RELATION  TO  THE  SOLUTION  OF  THE  LABOR 

PROBLEM. 


American  Society  of 

^G  the  papers  presented  at  the  re- 
it  convention  of  the  American  So- 
ty  of  Mechanical  Engineers  was 
/Lt.  Frank  Richards,  entitled  "Gift 
ons  for  Paying  Workmen,"  which 
sequence  mainly  for  the  discussion 
elicited. 

cfaards,  evidently  speaking  with  all 
-ience  of  the  workman  in  the  shop 


Mechanical  Engineers, 

behind  him,  objects  to  any  system  which  has 
for  its  object  the  increase  of  the  workman's 
output  by  offering  him  a  portion  only  of  the 
increased  value  thus  obtained.  He  calls  all 
such  "gift"  propositions,  and  stigmatizes 
them  as  such  plans  as  a  "sharper  would 
propose  to  a  simpleton."  This  iK>sition  as- 
stunes  that  there  is  some  inhertn^^  corctsX 
dsifs  Vork  which  the  emc^loycs  \ft  VraxA  \.o 
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get  and  the  employe  obliged  to  give,  and 
that  if  more  work  is  done  the  man  should  be 
fully  paid  on  such  a  basis.  This  is  really 
begging  the  whole  question.  The  truth  is 
that  there  is  no  known  fair  day's  work,  and 
no  known  fair  day's  wages;  if  these  things 
were  known  there  would  be  no  trouble  what- 
ever, and  everything  would  be  lovely.  No 
two  workmen  can  do  the  same  value  of  work 
in  a  given  time,  and  the  cost  of  running  a 
shop  for  a  given  time  is  different  in  every 
shop.  It  is  the  object  of  such  systems  as 
the  premium  and  bonus  plans  to  discover 
what  a  fair  day's  output  for  each  individual 
man  really  is,  and  to  adjust  his  wages  on 
that  basis. 

To  the  mere  layman,  who  does  not  work 
in  a  shop  and  does  not  employ  workmen  the 
idea  occurs :  if  there  is  so  much  difficulty  in 
finding  out  how  much  a  given  amount  of 
time  is  worth  to  both  parties,  why  drag  in 
the  time  question  at  all?  The  answer  will 
come  at  once  from  both  parties  to  the  con- 
troversy. Says  the  workman:  "I  have  to 
pay  my  rent  by  time,  I  have  to  feed  myself 
and  my  family  by  the  day,  in  short,  all  my 
expenses  are  measured  by  time !"  Says  the 
manufacturer:  ''All  my  establishment 
charges  are  measured  on  a  time  basis;  the 
interest  on  my  capital  is  measured  by  time, 
depreciation,  office  expenses,  motive  power, 
insurance,  and  everything  else  is  based  on 
time."  In  short,  both  parties  put  up  the 
unanswerable  plea:  **I  need  the  money." 

Leaving  aside  such  special  pleadings  as 
based  on  about  as  unbusinesslike  a  founda- 
tion as  that  of  the  highwayman  who  holds 
up  the  helpless  traveller  upon  a  dark  night, 
let  us  look  at  the  subject  for  a  moment  upon 
a  different  basis.  There  is  apparently  an  in- 
superable difficulty  in  finding  out  the  pay- 
ment value  of  any  man's  time.  A  value 
which  suits  the  payer  dots  not  suit  the  payee, 
and  there  is  no  immediate  prospect  that  this 
problem  will  be  solved  to  the  satisfaction  of 
both  parties.  Under  these  circumstances  the 
best  thing  to  do  with  the  time  basis  is  to 
drop  it  altogether.  The  workman  makes 
something  which  the  employer  wants,  not 
for  himself,  but  to  pass  on  to  somebody 
else  who  wants  it  still  more,  and  who  is 
willing  to  pay  a  piece  price  for  it.  In  earlier 
times,  when  each  workman  ran  his  own  little 
place  and  sold  his  products  direct  to  the  cus- 
tomer, there  was  no  question  about  day's 


wages,  or  premium  plans,  or  aqy  i 
trivances ;  the  cnstomer  asked  ham 
thing  cost,  and  the  worVman  chi 
all  he  thought  he  could  get,  and  fb 
tion  was  closed.  Why  this  dine 
should  not  be  continued  when  a  ti 
has  injected  himself  into  the  bo 
mains  to  be  shown.  As  a  matte 
this  third  party,  commonly  knoi 
employer,  belongs  partly  to  the  s 
workman  and  partly  to  that  of  the 
He  provides  the  shop,  the  tools,  t 
and  other  of  the  facilities  which 
production  of  the  work,  and  he  u 
the  workman,  interested  in  gettin 
pense  plus  a  certain  profit  back  < 
customer.  At  the  same  time  he  s 
collecting  agent,  who  gathers  in 
from  the  customer,  and  passes  a  li 
tion  of  it  on  to  the  workman  who 
self,  makes  the  article.  Each  of 
therefore  entitled  to  a  portion  of 
price  which  the  customer  pays. 
over  the  division  of  the  amount  t 
differences  arise ;  the  customer  usi 
altogether  helpless. 

Apparently  the  true  basis  is  for  < 
parties  to  act  on  his  own  acco 
workman  might  equally  well  conti 
his  product  to  the  manufacturer,  ' 
bearing  the  new  name  of  employ 
then  take  the  identical  place  of  th 
customer,  while  the  employer,  ad 
cient  to  the  price  to  repay  him  for 
plus  a  profit,  again  sells  to  his  en 

Since  the  facilities  furnished  b] 
ufacturer  enable  the  workman  t 
things  to  a  better  advantage  than 
he  is  in  a  position  to  charge  a  I 
than  if  he  had  to  do  the  work  wi 
limited  means,  and  thus  a  piece 
be  determined,  just  as  in  the  eai 
being  all  the  workman  can  possib 

The  whole  obstacle  in  the  w 
adoption  of  piece  work  is  the  app 
superable  requirement  of  the 
that  the  wages  of  the  man,  m< 
time,  should  not  exceed  a  certj 
advance  on  the  old  day's  wages 
should  forget  altogether.  Let  the 
make  whatever  he  can;  do  not 
limit  his  gains;  the  thing  to  be 
the  piece  cost  of  the  article,  for 
that,  and  not  upon  the  amount  th( 
receives  that  the  profits  depend. 
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The  following  pages  form  a  Descriptive  index  to  the  important  articles  of 
smianent  value  published  currently  in  about  two  hundred  of  the  leading  cngi- 
iering  journals  of  the  world, — in  English,  French,  German,  Dutch,  Italian, 
id  Spanish,  together  with  the  published  transactions  of  important  engineering 
deties  in  the  principal  countries.  It  will  be  observed  that  each  index  note 
ecs  the  following  essential  information  about  every  article. 


(i)  The  full  title, 

(2)  The  name  of  its  author, 

(3)  A  descriptive  abstract. 


(4)  Its  length  in  words, 

(5)  Where  published, 

(6)  When  published. 


IVe  supply  the  articles  themselves,  if  desired. 

The  Index  is  conveniently  classified  into  the  larger  divisions  of  engineering 
ience,  to  the  end  that  the  busy  engineer  and  works  manager  may  quickly  turn 
what  concerns  himself  and  his  special  branches  of  work.  By  this  means  it  is 
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BRIDGES. 
rigB. 

Bridges.  Review  of  a  book  by  T.  Clsuc- 
m  Fidler,  entitled  "A  Practical  Treatise 
n  Bridge  Construction:  A  Text-book  on 
be  Design  and  Construction  of  Bridges 
a  Iron  and  Steel.  5200  w.  Builder— 
lev.  1,  1902.    No.  51611  A. 

■UeDcck. 

Donble  Deck  Bridge  for  P.  Ft.  W.  &  C. 
if.  Crossing  the  Allegheny  River  at  Pitts- 
nrg.  Pa.  £.  A.  Amaden.  Brief  illus- 
nted  description  with  an  account  of  the 
emoval  of  the  old  bridge,    iioo  w.    Pro 

IVe  supply  eopiei  of  thest 


Engrs'  Soc  of.W  Penn— ^Oct.,  1902.     No. 
51779  D. 

Fire  Damage. 

The  Fire  on  the  New  East  River  Bridge. 
An  illustrated  account  of  the  fire  which 
consumed  the  temporary  framework  on  the 
New  York  tower  and  also  the  foot-walks, 
though  the  main  cables  are  believed  to  be 
only  slightly  injured.  Also  brief  edit- 
orial. 2200  w.  Ir  Age — Nov.  13,  1902. 
No.  51673. 

The  Fire  on  the  New  East  River  Bridge. 
An  illustrated  account  of  the  fire,  the  dam- 
age, loss,  etc.  2800  w.  Eng  Rec— Nov. 
15,  1902.    No.  51 719. 

articlti.    See  page  653,Digit  zed  by  LjOOg  IC 
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The  Fire  on  the  New  York  Tower  of 
the  New  East  River  Bridge.  An  account 
of  thif  fire  with  report  of  damage  hj  Mr. 
Gufl.  C  Henning,  who  personally  exam- 
ined the  scene  of  the  fire.  Also  report  of 
by  Mr.  Gustav  Lindenthal.  2400  w.  Eng 
News— Nov.  13,  1902.    No.  51690. 

The  New  East  River  Bridge  Fire.  An 
illustrated  account  of  this  disaster,  the 
damage,  and  the  lessons  to  be  learned. 
1200  w.  Sci  Am — Nov.  22,  1902.  No. 
51775. 

Waterproof  Wrapping  for  the  Cables  of 
the  New  Mast  River  Bridge,  New  York. 
Wilhelm  Hildenbrand.  Describes  methods 
that  have  been  in  use  for  preserving  cables, 
and  have  proved  successful,  and  especially 
the  new  method  adopted  for  the  protection 
of  the  cables  of  the  New  East  River 
Bridge  and  the  manner  of  enclosing  them 
in  a  waterproof  covering.  3000  w.  Eng 
Ncwg — Nov.  13,  1902.    No.  51685. 

''oundationi. 

Cooper's  Bridge  Foundation  Specifica- 
tions. Selected  illustrations  and  abstracts 
indicating  the  character  of  general  speci- 
fications, prepared  by  Mr.  Theodore  Coop- 
er, soon  to  be  published.  3800  w.  Eng 
Rcc — Nov.  I,  1902.    No.  51583. 

<ong  Spans. 

Some  Interesting  Long  Span  Bridges 
Now  Under  Construction.  Illustrates  and 
describes  the  general  design  and  special 
features  of  interesting  bridges  now  under 
construction.  5000  w.  Eng  News — Nov. 
20,  1902.    No.  51820. 

f  oving  Loads. 

Impact  and  Fatigue  in  Railway  Bridges. 
J.  Gr«iham.  Discusses  the  calculation  of 
the  moving  load  stresses.  1500  w.  Engr. 
Lond— Nov.  14.  1902.    No.  51862  A. 

Uione. 

The  New  Bridge  over  the  Rhone  at 
Valence  (I-e  Nouveau  Pont  sur  le  Rhone 
a  Valence).  A  description  of  the  new 
masonrv  arch  bridge,  now  under  construc- 
tion. There  are  four  segmental  arches  of 
30  metres  span.  2000  w.  Genie  Civil — 
Oct.  25.  1902,    No.  51902  D. 

Itetl  Arch. 

Steel  Arch  Electric  Railway  Bridge 
Over  the  Vermillion  River  at  Birmingham. 
O.  Illustrates  a  high-class  construction 
for  interurban  electric  railway  ser>-icc, 
700  w.  Eng  News— Oct.  30.  1902.  No. 
51458. 
'Udnct 

The  Dcs  Moines  Steel  Viaduct  An 
illostrated  description  of  an  importaiit 
structure  on  what  is  known  as  the  Boone 
cut-off.  aooo  w.  Engr,  Lond— Oct.  S4, 
190a,    No.  51492  A. 


WndL 

Fall  of  a  Railway  Bridge  Near  Mcad- 
▼ille.  Pa.  niostrations  and  particnlars  of 
the  accident  1200  w.  Eng  News— Od 
30,  1902.    No.  51457. 

CANALS,  RIVERS  AND  HARBORS. 

Breakwater. 

The  Break  in  the  Genoa  Breakwater 
(Der  Durchbruch  des  Hafendammes  voa 
Genua).  E.  Bavier.  An  illustrated  ac- 
count of  the  injury  done  to  the  Genoa 
breakwater  in  Nov.,  1898,  and  the  man- 
ner in  which  it  was  repaired.  Two  arti- 
cles. 3500  w.  Schweiz  Bauzeitung— Oct 
25,  Nov.  I,  1902.    No.  51950  each  B. 

Canal  Traction. 

Electric  Canal  Traction  in  Germany  (La 
Traction  Electrique  sur  Canaux  en  Al- 
lemagne).  Marcel  Fabre.  With  especial 
reference  to  the  installation  of  trolley 
tractors  on  the  Teltow  Canal  between  the 
Spree  and  the  Havel.  2000  w.  i  plate. 
G^nie  Civil— Oct  25,  1902.   No.  51903  D. 

Coast  Protection. 

The  Protection  and  Impr-vcment  of 
Foreshores  by  the  Utilization  of  Tidal  and 
Wave  Action.  Discussion  of  paper  by 
R.  G.  Allanson-Winn.  111.  3500  w.  Pro 
Am  Soc  of  Civil  Engrs — Nov.,  1902.  Na 
52014  E. 

Dredging. 

The  Cost  of  Dredging  on  the  Massena 
Canal.  Abstract  from  a  recent  paper  by 
John  Bogart  before  the  International  Nav. 
Cong.  Gives  data  of  cost  of  dredging  in 
this  canal,  iioo  w.  Eng  News — Oct  30, 
1902.    No.  51454- 

Erie  CanaL 

History  of  the  Erie  Canal.  Briefly  re- 
views the  first  construction  and  improv^ 
ments  made  at  different  times,  discussing 
the  proposed  enlargement  to  a  i,ooo-ton 
barge  capacity,  and  the  cost  1500  w. 
Marine  Review — Oct  30,  1902.    No.  51469. 

Heyaham. 

Progress  of  Heysham  Harbor  Worb. 
An  illustrated  description  of  die  4iarbor 
works  being  constructed  for  the  Midland 
Railwav.  3000  w.  Transport — Nov.  14, 
1902.    Na  S1847  A. 

Moxris  CanaL 

The  Inclined  Plane  of  the  Morris  CanaL 
Brief  illustrated  description  of  the  cnrious 
inclined  plane  for  raising  canal  boats  over 
elevations  on  this  canal  in  New  Jersey. 
800  w.  Sci  Am — Nov.  15,  1902.  Na 
51691. 


The  Panama  Canal  and  the  Regolation 
of  the  Chagres  River.  Gen.  H.  U  Abbot 
An  exhaostiTe  review  of  the  rdatioo  of 
the  Chagres  river  to  the  Pnuna  cnal. 
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J  a  complete  project  for  flood  control 
vater  supply.    15000  w.    Engineering 
zine— Dec,  1902.    No.  SiQQi  B. 
gro. 

e  Regulation  of  a  River  of  Semi- 
ant  Re^me  (£  Regolarizzazione  del 
e  a  Regime  Seniicostante).    C.  Cipol- 

A    hydrographical    study    of    the 
Negro,  Argentma,  with  map  of  the 

and  its  drainage  basin.  7500  w. 
d    Soc   Ing   e   Arch    Ital— No.    Ill, 

No.  51971  H. 

Imprcnrement. 

II  Use  of  the  Rivers  at  Pittsburg  and 
lemoval  of  the  Obstructions  to  Such 

Capt.  William  L.  Sibert.  Reviews 
resent  situation  at  Pittsburg,  show- 
he  possibilities  of  water  transporta- 
and  gives  a  preliminary  study  with 
les  showing  a  plan  for  raising  bridges 
e  Allegheny  River.  3000  w.  Pro 
5*  Soc  of  W  Penn— Oct.,  1902.     No. 

D. 

>rovemcnt  of  the  Black  Warrior, 
ior  and  Tombigee  Rivers,  in  Ala- 
.  Continued  discussion  of  R.  C.  Mc- 
s  paper.  8700  w.  Pro  Am  Soc  of 
Ingrs — Nov.,  1902.  No.  52012  E. 
rxansporUtion. 

ificial  Limitations  of  Commerce  on 
Rivers.  John  F.  Dravo.  Considers 
icst  conditions  demanded  by  fiver 
terce  as  it  now  exists,  especially  the 
g  system,  and  bridge  construction. 
w.  Pro  Engrs*  Soc  of  W  Penn — 
1902.    No.  51780  D. 

!  Completion  of  the  Regulation  of  the 

(Sal    Compimento    della    Sistema- 

dd    Tevere).      Giovanni    Cadolini. 

:count  of  the  regulation  works  estab- 

g  a  navigable  channel   from   Rome 

t  sea.    6000  w.     I  plate.    Ann  d  Soc 

•  Arch   Ital — No.    III.     1902.     No. 

H. 

CONSTRUCTION. 

g  Construction. 

I  Hibernia  Building,  New  Orleans, 
tundations.  An  illustrated  detailed 
ption  of  special  features  in  a  12- 
steel  cage  building.  The  present  ar- 
:onsiders  the  foundations  which  are 
on  very  wet  soft  ground.  2500  w. 
iec— Nov.  22,  1902.    No.  51844. 

Man  for  Constructing  Dams  at  Great 
i  in  Water-Bearing  Material,  with 
ial  Reference  to  the  Bohio  Dwn. 
Ford.  An  illustrated  description  of 
lethod  of  construction  proposed  by 
riter,  with  reasons  why  other  pro- 
plans  are  not  approved.  2000  w. 
'lews — Nov.  6,  1902.    No.  51593. 


Floors. 

Fire  and  Load  Tests  of  Concrete  Steel 
Floors.  Illustrated  descriptions  of  tests 
of  the  White  floor  system  and  the  Ameri- 
can floor  system.  1200  w.  Eng  Rec— 
Nov.  I,  1902.    No.  51587. 

The  Failure  of  a  Warehouse  Floor  in 
Minneapolis,  Minn.  Sketches  of  the  con- 
struction and  particulars  of  the  accident 
which  occurred  Nov.  7.  2000  w.  Eng 
News — Nov.  20,  1902.    No.  51821. 

The  Johnson  System  of  Floor  Construc- 
tion. Peter  B.  Wight.  An  illustrated  de- 
scription of  a  system  which  does  away 
with  the  I  beams,  only  retaining  small  I 
beam  struts  between  the  columns  in  oppo- 
site directions  to  the  girders.  Reports  of 
tests  made.  2500  w.  Br.  Build — Oct, 
1902.    No.  51428  D. 

Grain  Elevators. 

The  New  Grain  Elevators  at  Genoa  (I 
Nuovi  Silos  per  il  Grano  a  Genova).  A 
general  description,  with  illustrations,  of 
the  important  new  warehouses  and  eleva- 
tors at  the  port  of  Genoa,  Italy.  Serial, 
part  I.  2000  w.  I  plate.  Ulndustria — 
Nov.  16,  1902.    No.  51976  D. 

Pile  Drivers. 

Railway  Pile  Drivers.  Abstract  of  a 
committee  report  presented  at  the  Min- 
neapolis meeting  of  the  Assn.  of  Ry.  Supts 
of  Bridges  and  Buildings.  4400  w.  Eng 
News— Oct.  30,1902.     No.  51453- 

Roads. 

Cost  of  Road  Maintenance  and  Road 
Maintenance  Efficiency.  W.  Worby  Beau- 
mont. Suggests  methods  of  flnding  values 
of  cost  and  efficiency  for  comparison.  1500 
w.  Engr,  Lond — Oct.  24,  1902.  No. 
51490  A. 

Road  Building  with  Convict  Labor  in 
the  Southern  States.  J.  A.  Holmes.  From 
the  "Year  Book"  of  the  U.  S.  Dept  of 
Agriculture,  Information  concerning  the 
classes  of  convicts  employed,  their  man- 
agement, the  kinds  of  roads  built,  etc 
5000  w.  Eng  News— Nov.  20,  1902.  No. 
51824. 

The  Work  of  the  Massachusetts  High- 
way Commission.  W.  E.  McQintock. 
Read  before  the  Am.  Soc.  of  Munic.  Imp. 
Reports  the  work  accomplished  and  the 
methods  of  execution.  1500  w.  Munic 
Engng— Nov.,  1902.    No.  51546  C 

The  Work  of  the  New  York  Sute  High- 
way Commission.  Edward  A.  Bond.  Read 
before  the  Am.  Soc.  of  Munic.  Imp.  In- 
formation concerning  the  work  accom- 
plished and  work  remaining  to  be  done, 
with  remarks  on  its  importance.  laoo  w. 
Munic  Engng— Nov.,  1902    No.  51545  C 

Tnnaela. 

The  North  River  TuncitU  Vr  ^"^  ^ooi- 
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Kmith  Freezing  Process.  An  illustrated 
outline  description  of  the  method  pro- 
posed. 2800  w.  R.  R.  Gaz — Nov.  21,  1902. 
No.  51826. 

The  Simplon  Tunnel  (Simplon  Tum- 
rel).  Abstract  of  the  quarterly  report 
showing  the  progress  of  the  work  between 
June  and  September,  1902.  1800  w. 
Schweiz  Bauzeitung — Nov.  15,  1902.  No. 
51953  B. 
Jnderpinning. 

A  Protracted  Job  of  Underpinning.  Il- 
lustrated description  of  very  difficult  work 
at  Exchange  Place,  New  York,  where  the 
soil  is  very  fine  sand  and  the  building  of 
a  steel-cage  structure  endangered  old 
buildings.  3500  w.  Eng  Rec — Nov.  i, 
1902.  No.  51585. 
raults. 

The  Determination  of  the  Line  of 
Thrust  of  Barrel  Vaults  by  the  Law  of 
Lease  Work  (Bestimmung  der  Stiitzline 
von  Tonnengewolben  auf  Grundlage  des 
Satzes  von  de  Kleinsten  Formandcrungs- 
arbeit).  J.  V.  Gerstenbrandt.  An  ex- 
haustive analytical  and  graphical  analysis 
acording  to  the  method  of  Miiller-Breslau. 
5000  w.  2  plates.  Oesterr  Wochenschi  f  d 
Oeffent  Baudienst — Nov.  8,  1992.  No. 
51978  D. 

MATERIALS, 
'ement. 

Some  Notes  on  Cement  Masonry.  I.  N. 
Knapp.  Read  before  the  Am.  Gas  Lgt. 
Assn.  Concerning  the  composition,  test- 
ing, setting,  strength,  etc.,  of  hydraulic 
cement.  Also  discusses  the  construction 
work,  the  proper  way  to  lay  brick  in  ce- 
ment mortar,  etc.  Also  discussion.  9500 
w.  Am  Gas  Lgt  Jour — Nov.  10,  1902.  No. 
S1639. 

The  Use  of  Slag  in  Cement  Making. 
Extracts  from  advance  sheets  of  a  report 
by  Edwin  C.  Eckel  on  the  Utilization  of 
Iwn  and  Steel  Slags,  in  **Mineral  Resour- 
ces, 1V31."  1200  w.  Eng  Rec — Nov.  i. 
1002.  No.  51584. 
'ement  Works. 

The  Portland  Cement  Works  at  Djat- 
kowo  (Die  Portland  zement  fabrik  Djat- 
kowoV  Carl  Naske.  An  illustrated  de- 
scription of  a  works  having  an  outptit  of 
500.000  harreb  of  170  kilograms  per  year: 
situated  at  Diatkowo,  near  Briansk,  Rus- 
sia. i8oo  w.  I  plate,  Zcitschr  d  Ver 
X>eut$cher  Ing — Nov.  i.  1002.  No.  51915  D. 

Relative  Compressive  Strength  of  Gravel 
and  Broken-Stone  Concretes.  Sanford  E. 
TKompsoiv  Ontlines  tests,  made  m  Bos- 
ton«  in  iMk  giving  interesting  comparison 
belli  «n  the  compressive  strength  of  con- 
crete made  vith  fravel  and  the  strength  of 
stmslariy  pf^tportKHied  concrete  made  with 


broken  stone.  2000  w.  Am  Archt— Nov.  i, 
1902.   No.  51464. 

CoiTOsioiL 

Corrosion  of  Steel.  A  report  of  experi- 
ments made  at  the  Insurance  Engineering 
experiment  station,  Boston,  with  com- 
ments on  the  lasting  qualities  of  modem 
methods  of  construction.  111.  5500  w. 
Ins  Engng— Oct.,  1902.    No.  51537  C 

Fireproof  MateriaL 

To   Render   Buildings    Fireproof.  An 

illustrated   description   of    how   the  New 

York  Building  Department  tests  all  fir^ 

resisting  material.     Also  editorial  a8oo 

w.     Fire  &  Water— Nov.   8,    1902.  Na 
51633. 
Reinforced  Concrete. 

Iron  Concrete  Piers  (Uebcr  Betondsen 
Piloten).  F.  v.  Emperger.  A  description 
of  the  reinforced  concrete  constructioo  of 
the  piers  of  the  new  bridge  at  Bnimath, 
Alsace.  1800  w.  Zeitschr  d  Oesterr  log 
u  Arch  Ver— Nov.  7,  1902.  No.  51923  B. 

Recent  Experiments  with  Conc^et^ 
Iron  Beams  (Neue  Versuche  mit  Betoo- 
eisenValken).  Dr.  Max  V.  Thullie.  An 
examination  of  tests  recently  made  in  Hol- 
land showing  the  distribution  of  the  stress- 
es in  the  concrete  and  in  the  metal.  1800 
w.  Zeitschr  d  Oesterr  Ing  u  Arch  Ver— 
Oct.  17,  1902.    No.  51919  B. 

The  Hennebique  System  of  Armored 
Concrete  Construction.  Leopold  Mcnsch. 
Reviews  early  uses  of  concrete  showing 
its  durability,  and  discusses  the  value  of 
combinations  of  concrete  and  steel,  and 
the  things  to  be  guarded  against  in  their 
use,  its  applications  and  value  as  a  btiild- 
ing  material.  111.  4800  w\  Jour  Assn  of 
Engng  Socs — Sept.,  1902.    No.  51534  C 

The  Resistance  of  Reinforced  Concrete 
to  Compression  (Resistance  a  la  compres- 
sion du  Beton  Arme).  M.  Considcre. 
Discussing  recent  experiments,  showing 
the  extent  to  which  pillars  of  concrete  are 
strengthened  by  metallic  hoops.  Serial 
Part  I.  2500  w.  Genie  Civil — Nov.  i, 
1902.    Xo.  51905  D. 

The  Theory  of  Iron  Concrete  Constmc- 
tion  (Theorie  van  Cement  IJzerconstruc- 
tion).  L.  A.  Sanders.  A  review  of  the 
theory  of  Rabut.  with  data  and  results  of 
experiments  upon  reinforced  concrete 
beams.  Three  articles.  9000  w.  De 
Ingenieur — Oct.  25,  Nov.  i.  8,  1902.  No. 
51960  each  D. 

Timber  riemiing. 

Timber  Preserving  Plant  of  the  AlaiD»- 
gordo  Lumber  Col  Drastrated  desciiptxiD 
of  a  plant  intended  paitkalarlj  for  treat- 
ing ties  and  bridge  timbcri  bj  tibe  Wdl- 
hoQse  (zinc-tamiia)  ptocess>.  4500  w.  Blig 
News--OcL  30L  190a.    Kol  suss. 
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MUNICIPAL, 
ton. 

rtricity  from  Refuse— the  Case  for 
Modern  Destructor.  W.  Francis 
-ich.  Abstract  of  a  paper  read  before 
[anchester  Soc.  of  the  Inst,  of  Elec 
t.  Discusses  how  far  a  destructor 
)e  relied  upon  as  a  power  producer, 
mditions  needed  for  success,  report- 
:sts,  etc.  3800  w.  Elec  Engr,  Lond 
/.  14,  1902.    No.  51852  A. 

Dust  Problem.  Sir  James  Crichton- 
nc.  Atmospheric  dust,  its  sources, 
jurious  effects,  and  remedies.  13300 
Jour    San    Inst — Oct.,    1902.      No. 

E. 

:  Plants. 

Electrical  Engineering,  Generating 
•ns. 

rnts. 

!  Maintenance  of  Asphalt  Streets. 
nued  discussion  of  paper  by  James 
azlehurst.  2000  w.  Pro  Am  Soc  of 
iigrs— Nov.,  1902.    No.  52015  E. 

Brick. 

J  Equipment  of  a  Modern  Paving 
Plant.    Willard  D.  Richardson.    A 

given  in  the  Transactions  of  the 
ican  Ceramic  Society.  Plans  and 
ption    of   a    plant    near    Qeveland, 

2000  w.  Eng  Rec — Nov.  15,  1902. 
1721. 

Tanks. 

^tic  Tank  at  Bedford.  Ind.  Plan 
lescription  of  the  plant.  1300  w. 
lee— Nov.  15,  1902.  No.  51722. 
V  Automatic  Regulators  for  Septic 
;  and  Contact  Beds.  Illustrates  and 
bes  two  recently  patented  devices, 
ning  their  operation.  2300  w.  Eng 
Nov.  8,  1902.    No.  51660. 


'age  Disposal  at  Shelby,  Ohio.  Ben- 
H.  Flynn.  Illustrated  description 
purification  works  which  consists  of 

ludge  pits,  a  settling  basin  and  two 

littent  filters  of  cinder  and  gravel. 

nr.    Eng  News — Nov.  20,  1902.    No. 

Sewerage  of  Rochester.  N.  Y.  W.  J. 
rt.  Read  before  the  Am.  Soc.  of 
r.  Imp.  Brief  illustrated  description 
:  sewers,  and  their  construction,  the 
ials  used,  etc.  700  w.  Munic 
p^Nov.,  1902.    No.  51542  C. 

:  Vitality  of  Sewage  Bacteria  in  Soil 
he  Antagonism  of  Soil  Bacteria  to 

g[>hoid  Bacillus.  A  review  by  G.  C 
e  of  investigations  during  the  last 
ears  carried  on  for  the  Local  Gor- 
nt  Board  of  England,  as  given  in  a 
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«iper  by  Dr.   Sidney  Martin.     1600  w. 
Eng  Rec— Nov.  8,  1902.    No.  51661. 
Sewers. 

Notes  on  Designing  Chicago  Sewers. 
C.  D.  Hill.  Gives  a  table  and  diagram, 
compiled  from  the  experience  of  the 
writer,  giving  much  information  of  value; 
reviews  the  history  of  the  development  of 
Chicago  sewers ;  considers  the  influence  of 
slope,  and  presenting  conclusions.  Gsn- 
eral  discussion  follows.  10600  w.  Jonr 
W  Soc  of  Engrs — Oct.,  1902.  No.  51431  D. 

Smoke. 

The  Treatment  of  Smoke.  A  Sanitary 
Parallel.  W.  N.  Shaw.  Discusses  the 
problem  of  smoke  abatement.  7300  w. 
Jour  San  Inst— Oct.,  1902.  No.  51679  E. 

Storm  Flows. 

Storm  Flows  from  City  Areas  and  their 
Calculation.  Ernest  Wilder  Garke.  Dis- 
cusses methods  of  calculating  the  size  of 
sewer  needed  to  carry  off  surface  water. 
4200  w.  Eng  News — Nov.  6,  1902.  No. 
51594. 
Street  Cleaning. 

Street  Qeaning  Statistics  for  Cities 
Above  3,000  Population  in  the  United 
States.  A.  Prescott  Folwell.  A  summary 
from  detailed  reports  in  the  Municipal 
Year  Book,  with  explanatory  notes.  1400 
w.  Eng  News — Nov.  20,  1902.  No. 
51822. 

See  Mechanical  Engineering,  Automo- 
biles. 

WATER  SUPPLY. 

Artesian  Supply. 

The  Artesian  Water  Supply  of  Long 
Eaton,  England.  Notes  from  a  paper  by 
George  Hodson,  giving  a  descnption  of 
the  works.  2200  w.  Eng  Rec — Nov.  8, 
1902.    No.  51663. 

Consumption. 

The  Consumption  of  Water  in  Cities  and 
Towns  of  Massachusetts.  Information 
from  the  report  of  the  Massachusetts  State 
Board  of  Health  for  1900,  designed  to 
cover  all  available  reliable  records  since 
the  various  water-works  were  installed. 
1500  w.    Eng  News —  Nov.  20,  1902.    No. 

51819- 
Electrical  Corrosion. 

See  Street  and  Electric  Railways,  Stray 
Currents. 
Filtration. 

The  Maignen  Preliminary  Filters  for 
the  Preparation  of  Water  for  Sand  Fil- 
tration. A  description  of  these  scrubbers 
and  a  discussion  of  their  efficiency  and 
economy  condensed  from  a  report  made 
by  Messrs.  Rudolph  Hering  and  George 
W.  Fuller  to  the  Maignen  Filtrattoa  Co.^ 
based    on   experiments   al  Y\Da\iAid\^Biau 
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33W>  w,     Rng  Rcc— NV/v.  22,  1902.     No. 

4f«  ProUction. 

An  Ideal  Water  Supply.  George  F. 
Chane.  Di^cunAes  the  proper  distribution 
of  wat'-r,  hydrantu,  pipe,  etc.  2500  w. 
I'ire  &  Water -Nov.  i,  1902.    No.  51496- 

rrifntian. 

IrrJKiilion  System  of  the  Arkansas  Val- 
ley Siitfar  Hrct  and  Irrigation  Land  Co., 
Colorado.  W.  V.  Ilardesty.  An  illus- 
trated drM'ription  of  this  extensive  system, 
with  itn  history.  6300  w.  Eng  News — 
Nov.  1.1,  i*X)2.    No.  51688. 

Utter  Syitem. 

Meter  System  of  the  Water  Department 
of  Dultimorc,  Md.  Robert  L.  Clemmitt. 
A  description  of  the  testing,  inspection, 
qunrtrrlv  rending  and  general  manage- 
inrnt.  111.  2000  w.  Eng  News — Oct.  30, 
lUOJ.    No.  51448. 

f tw  York. 

^  State  Water  Snpnly  in  New  York, 
(iforgr  W.  Rjiftor.  Read  before  the  Am. 
Soc.  of  Mnnio.  Imp.  Considers  the  advis- 
ability of  reserving  a  supply  for  the  ex- 
clusive use  of  cities  and  towns,  showing 
that  water  could  be  delivered  by  ^i*avity, 
without  excessively  long  conduits,  to  prac- 
tically all  the  cities  and  towns  in  the  state. 
iixx>  w.  Munic  Engng — Nov.,  1902.  No. 
5»544  C. 
Pollution. 

Inorisanic  at\d  Organic  Sources  of  Con- 
tauunation  of  Water  Supplies.  E,  Siarz. 
An  illustrated  study  of  the  sources  of  con- 
tamination, their  danger,  etc..  showing  the 
value  of  a  technical,  chemical  and  bio- 
Kntu^al  examination  of  a  public  water  sup- 
l^ly.  5ixx>  w,  Jour  .\ssn  of  Engng  Socs — 
Sept ,  toiu,    Nv\  5i5Ji5  C. 

EHiiii|4ng  EngiBM. 

I  At|te  Waterworks  Pumping  Engines  in 
>U>i)anv)  vGTvxMe  Fv^mpwerkturgen  vcor 
Water* eidingen  in  N«>ier!and^.  J.  C- 
l\'\hvvm.  IVschbir^iir  the  water  works 
Vx^nvjv*  a:  The  HAgi^e.  Utrecht.  Rc^ttcrvixnt. 
attvi  .\r.'.«ervSAn:  cox*  w.  5  plates.  Dc 
lt\ger.xc;;:^-N\"v    t5,  :oo;.    No,  5:0^^  I>. 

V  Ne«  NCiti-r^vir  jit  New  Loader.,  Cccn. 
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BodMSto^  V.  T. 

Distrilmtiiig  System  of  the  Rochester 
Water  Works.  W.  N.  Radcnhurst  Read 
before  the  Am.  Soc  of  Mmiic  Imp.  D^ 
scribes  a  double  system  of  supply;  fron 
the  Genesee  River  by  direct  pumpagc,  and 
a  gravity  system  from  Hemlock  Lake. 
1000  w.    Munic.  Engng — Nov.,  1902.   Na 

51541  c. 

The  Water  Supply  of  Rochester,  N.  Y. 
John  F.  Skinner.  Read  before  the  Am. 
Soc.  of  Munic  Imp.  Brief  review  of  theie 
works  which  take  their  supply  from  Hem- 
lock Lake.  1200  w.  Munic  Engng— Nor. 
1902.  No.  51540  C. 
St.  Lonia  Works. 

Improvements  of  St.  Louis  Works.  De- 
scribes a  new  hydraulic  dredge  whidb  en- 
ables the  basins  to  be  cleaned  while  in 
regular  service,  and  the  plan  for  filtration. 
111.  1600  w.  Fire  &  Water— Nov.  22,  1902. 
No.  51832. 

South  Wales. 

The  Rhondda  Water  Supply.  W.  D. 
Wight.  Abstract  of  a  paper  read  before 
the  S.  Wales  Inst  of  Engrs.  Suggesti 
methods  of  obtaining  water  for  this  land- 
locked valley  where  an  increased  smiy 
is  greatly  needed.  2200  w.  Ir  ft  Onl 
Trds  Rev— Sept  26,  1902.    No.  50974  A. 

Water  Tower. 

The  Water  Tower  at  Grand  Rapids, 
Wis.  Illustrated  description  of  a  cofcred 
steel  tank,  154  feet  above  the  groimd,  sop- 
ported  on  4  colunms  resting  on  concrete 
foundation  piers.  1000  w.  Eng  Rec— 
Nov.  8.  1902.    No.  51662. 

WSCKLLAHT. 
Addxcas. 

Presidential  Addres*  before  the  Insti- 
tution of  Cv£!  Engrieer?.  John  Qarfce 
Hawkshaw.  Also  echrnal  Coosiden 
docksw  tirsVer.  coi!.  water  power,  etc 
0000  w.  E=jT;g— Xrr.  -  1902.  SemL 
ist  part.  Xc.  5*7-M  A^ 
ArgCBtiBa. 

E=«:=se<~jg  =  .\rT=a>  E.  L  Con- 
heil  Ar  ccr*-!^  rf  ris  rfrrsacal  rrodissni 
tbe  c*Jr=itt*   fS'-i'^^    ^*=^-    *-   ^i^   ^3C2- 


f  the 
W  Sec  0! 


r<^>et  ci  Ae  v>ccv^  A;wc3ct 

^acexrjt  oe  tV  5c:>ect  cf  :^  c^.r'jpeg  :3: 

r.*«cinjc«N*  ie^^fcr.A:?.    r,"".     race  w     Fsr? 


IVffCKaacM    a?    Ai 
ScnKtirw^     r2;carc  A  ?:s«r 

g^^»  ^.      Digitized  by  ^ 


Xr. 


ELECTRICAL  ENGINEERING 


COMMUNICATION. 


Completion  of  the  Pacific  Cable, 
..essons.  Gills  attention  to  lessons 
i  history  of  this  undertaking,  and 
;>ects  ot  improved  communication. 
Elec  Rev,  Lond — Nov.  7,  1902. 
8  A. 

Vfanufacture    of    Cables    (Ueber 
abrication).      Gustav    Bergholtz. 
r  of  the  development  of  the  manu- 
f  submarine  telegraph  cables,  with 
ons    of    modem    machinery    and 
8000  w.    Zeitschr  d  Oesterr  Ing 
^er— Oct  31,  1902.  No.  51921  B. 
acific  Cable.     Illustrates  and  de- 
ome  of  the  technical  features  of 
sntly   completed    cable.     800   w. 
-ond — Nov.  7,  1902.    No.  51733  A. 
:ilitary  Cable  System  of  the  Phil- 
Edgar    Russel.     Describes   the 
IS  under  which  the  work  was  ear- 
by  the  U.  S.  Signal  Corps.    111. 
Trans  Am  Inst  of  Elec  Engrs — 
2.    No.  52004  D. 
iibterranean  Cables  to  the  North. 
reasons  for  a  continuation  of  the 
md  Birmingham  line  to  Manches- 
Liverpool,  and  discusses  the  dif- 
in  the  replacement  of  overhead 
lines    by    underground    cables. 
Engr,  London— Nov.    14,   1902. 
♦  A. 

rine  Cable  Testing  in  the  Signal 
.  S.  Army.  Townsend  Wolcott. 
int  of  the  tests  made  and  method 
rting  them.  4400  w.  Trans.  Am. 
Elec    Engrs — Oct.,    1902.      No. 


Extent  and  Construction  of  the 
>tmd  Conduits  of  the  Illinois 
e  and  Telegraph  Co.  in  Chicago. 
V.  Jackson.  An  illustrated  de- 
cription  of  the  construction  work 
i^  conduits  to  accommodate  100,- 
nbers.  Discussion  follows.  4800 
W   Soc  of  Engrs— Oct.,   1902. 

nproved  Elect rograph — A  Fac- 
degraph.  An  account  of  the  im- 
its  made  in  the  machine  invented 
rt  R.  Palmer  and  Thomas  Mills. 
w.    Sci  Am — Nov.  15,  1902.    No. 


ss    in    Fire    Alarm    Telegraphy. 

We  supply  copies  of  thest  articles.    Sec  page  653. 
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Joseph  W.  Stover.  Extracts  from  a  paper 
read  before  the  International  Assn.  of 
Fire  Engrs.  Reviews  the  history  and  de- 
velopment of  this  systenL  A300  w.  Ins 
Engng— Oct,  1902.  No.  51538  C 
Ship  Telegraph. 

The  Electric  Automatic  Whistle  Oper- 
ator and  Telegraph.  Illustrates  and  de- 
scribes apparatus  designed  as  an  adjunct 
to  the  ordmary  hand  pull  for  opening  the 
valve  in  the  whistle  pipe.  1500  w.  Marine 
Engng— Nov.,  1902.  No.  51651  C. 
Signal  Corps. 

Electricity  in  the  Signal  Corps.  Samuel 
Reber.  Describes  the  work  of  the  signal 
corps,  illustrating  apparatus  used  in  both 
field  and  fortress  work.  4000  w.  Trans 
Am  Inst  of  Elec  Engrs— Oct.,  1902.  No. 
52009  D. 
Space  Telegraphy. 

A  Supplement  to  Lieut.  Solari's  Report 
on  "The  Radio-Telegraphic  Expedition  of 
H.  I.  M.  S.  "Cario  Alberto."  Nevil  Maske- 
Ijme.  An  account  of  the  interference  at 
Porthcumow  at  the  time  of  these  experi- 
ments, with  details  of  interest,  and  a 
query  as  to  the  possibility  of  securing 
privacy.  2400  w.  Elect'n,  Lond — Nov.  7, 
1902.    No.  51734  A. 

Popp-Branly  Aerial  Telegraphy  Sys- 
tems. Information  concerning  a  project  in 
Paris  to  establish  a  subscribers  system 
covering  the  dty  to  give  the  important 
news  of  the  day.  111.  1400  w.  Sci  Am — 
Nov.  22,  1902.  No.  51774. 

Radio-Telegraphy  (Radio-Telegrafia). 
Luigi  Solari.  The  official  report  of  the 
vo3rages  of  the  Carlo  Alberto  to  Cronstadt 
and  to  Spezia,  with  logs  showing  the  main- 
tenance of  wireless  communication  with 
the  Poldhu  Station,  and  details  of  the  ves- 
sel's equipment  loooo  w.  10  plate;.  Ri- 
vista  Marittima — Oct,  1902.  Supplement 
No.  51969  H. 

Some  Recent  Wireless  Telegraphy  Pat- 
ents. Illustrated  descriptions  of  inventions 
patented  by  Prof.  J.  A.  Fleming  and  Mar- 
coni's Wireless  Telegraph  Co.  2500  w. 
Elect'n,  Lond — Nov.  14,  1902.  Senal,  ist 
part.  No.  51859  A. 

The  Radio-Telegraphic  Expedition  of 
H.  I.  M.  S.  "Cario  Alberto."  Lieut.  Luigi 
Solari.  Gives  a  map  of  the  course  taken, 
a  description  of  the  installation  on  the  ves- 
sel, and  an  account  of  the  experiments, 
with  other  information  of  interest  Ul. 
J20O  w.  Elect'n,  Lond— Oct  24,  1902. 
No.  51481  A. 

The  Wireless  Tclcmph  Station  at  the 
Hook  of  Holland  (Het  Draadlooze  Tele- 
Digitized  byLjOOQlC 
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Ed- 
ipjp.  ij#!S<:r:ne*  ma  ■hscusses 
thf:  fundamirntal  •iicctrirjii  pr ntr.pies  in- 
volved in  applying  thtt  air»imat:ng  curr'mt 
to  tran.imitting  telegraphic  iignals,  and 
in  maintaining  iynjihr'jnou.?  mi-tiijii  ever 
long  t»:l«:graph  lines.  4000  •*.  E!ec  )^''.d 
&  Engr —  Nov.  8,  rQ02,  S<:r'a!.  ist  part. 
No.  51^54- 
'elephoay. 

Profitable  Tclcphon..-  R-r.t^.  F-ed  De 
Land.  Di^cu-i<'S  th«:  <:harges  if  the  "In- 
<lcpcndcnts'*  as  compan;d  with  the  ^.xperi- 
cnce  of  the  Bell  company.  Thinks  the 
rates  of  the  former  t«)o  low  to  maintain  a 
marf^in  oi  i)ri)tit  as  the  bu^ine?'^  increases. 
.\8oo  w.  Tt.-Ifphony~Nov..  1902.  No. 
'SIS04. 

The  .Autumatic  Teleph-.Mie  and  Switch- 
In  »ar<l.  A.  K.  Kicth  and  J.  F.  Crook.  II- 
hiNtrated  description  of  the  apparatus  with 
which  the  immense  exchange  of  the  Illinois 
Telephone  and  Telegra[)h  Company  is  to 
he  e(iuipped.  stating  its  advantages.  2700 
w.  Jour  \V  Soc  of  t.ngrs — Oct..  1902. 
No.  514.^5  1^. 

Wireless  Telephony.  From  the  Elektro- 
ti'iliHischc  Zcitschrift.  A  description  of 
the  expi-riments  which  Herr  Ernst  Ruhmer 
made  last  summer.  111.  IQOO  w.  Elect'n, 
l.ond     Nov.  7.  igi>J.     No.  51732  A. 

DISTRIBUTION, 
lonverter. 

Ki»t;ny  Converter  Set  of  150  Horse 
Power  (Drehstrom-tUeichsirom  Umform- 
er  ilruppe  von  150  P.  S.^  An  illustrated 
description  of  a  rotary  converter  built  by 
Kieter  of  Winterthur  for  the  palace  at 
Madrid.  .\  single  induction  motor  drives 
two  continuous-curved  generators.  1500 
w.  Schweiz  Bauzeitung — Nov.  8,  1902. 
No.  S105I  IV 


for  the  Change  of  die  |". 
"^srj  5cxn2utl  Voltage  from  80  to  us. 
V  V  y  PTvelson.  Reviews  briefly  §e 
n.^^rry  :f  :rje  voltages  used  by  the  naty. 
mil  xLfCTzises  the  considerations  which  M 
:n  -zvs.  rfptr:  adoption  of  125  volts  as  the 
-^aniiari  rir  all  new  installations  on  boud 
Hnna.  '5ooo  w.  Trans  Am  Inst  of  BUc 
AHgri — ijd,  1902.    Xo.  52005  D. 

yl'.iier^  Switchboard  Practice.  H.  P. 
Za-yia.  ^rstrates  and  describes  types  mi 
rricsis.  discussing  their  limitations  asd 
5a'jir3.  -±xiz  operation,  protection,  etc  90QO 
▼.  5c  Rt  Jour — Nov.  i,  1902.  No. 
5:57^  D. 

Single  Phase  Constant  Potential  Traiu- 
fcmiers.  George  T.  Hanchett.  An  «- 
piazarion  of  the  law  of  turns  and  voltage 
:':nsi«icrjig  a  concrete  case.  2500  w.  Cent 
Sea — Nov,  1902.    No.  51676. 

The  Design  of  Alternating  Current 
Transformers.  Harold  B.  Smith.  Infor- 
mation and  data  to  serve  as  a  guide  to 
those  not  entirely  familiar  with  recent 
practice  in  transformer  designs.  3700  w. 
Jour  Worcester  Poly  Inst — Nov.,  190a. 
Serial.    1st  part.    No.  51770  C. 

See  also  Electrical  Engineering,  Gen- 
erating Stations. 

ELECTRO-CHEMISTRY. 

Accvmnlaton. 

The  Max  Accumulator  (Der  Akkum- 
ulator  Max).  J.  J.  Heilmann.  The  ac- 
tive material  is  supported  on  wires  of  lead 
and  antimony.  1500  w.  Elektrochea 
Zeitschr— Nov.,  1902.    No.  51941  G. 

The  Thallium  Storage  Cell.  A.  L 
Marsh.  Describes  this  cell  and  compares 
it  with  the  lead  type,  noting  the  points  of 
difference.  2500  w.  Elec-Chem  Ind — Nov., 
1902.    No.  51772. 

Alkali  Industry. 

The  Present  Position  of  the  Electrolytic 
Alkali  Industry.  John  B.  C.  Kershaw. 
The  present  article  gives  details  of  plants 
in  the  United  Kingdom  and  in  Germany. 
111.  1200  w.  Elect'n,  Lond — Nov.  14. 
1902.    Serial,    ist  part.    No.  51858  A. 

CleveUnd,  0. 

Cleveland  as  a  Center  in  Electrochemical 
Development.  Cecil  L.  Saunders.  Re- 
views the  industries  in  this  field  which 
had  their  beginnings  in  this  city,  and  those 
that  frew  out  of  them.  2joo  w.  Elec 
Wnd  &  Engr— Nov.  15.  190a.     No.  517x61 

ElMtzic  FimuM. 
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rtrolvsis  of  Fused  Caustic  Soda 
h  (Die  Elektrolyse  von  Ge- 
ni  Aetznatron  und  Aetzkali). 
:  and  J.  Brode.  Data  and  icsults 
ental  work  in  the  laboratory  of 
cal  High  School  at  Karlsruhe. 
H^itschr  f  Elcktrochemie— Oct 
Mo.  51938  G. 


>ection  of  Galvanized  Iron  Ar- 
l)cr  die  Beurteilung  Verzinkter 
i).  Carl  Richter.  A  compari- 
t  results  of  electro-galvanizing 
lot  dipping  process  of  zincing, 
methods  of  test.  Serial.  Part 
Elektrochem  Zeitschr — Nov., 
51940  G. 

:y  in  Glass  Manufacture.  Re- 
irtide  by  Dr.  Bermbach,  pub- 
he  Elektrochemisch  Zeitschrift, 

the  theoretical  and  practical 
the  problem,  and  giving  details 
cer  furnace  used  in  experiments 
^rtrical  manufacture  of  glass 
ologne.    111.    2000  w.    Sci  Am 

I,  1902.    No.  51446. 


nufacture  of  Hypochlorite  of 
^ard  Walker.  Describes  a  cell 
y  G.  J.  Atkins  of  London  for 
ig  solutions  of  common  salt, 
'ing  hypochlorite  of  soda,  which 
•r  bleaching.  600  w.  Eng  & 
-Nov,  22,  1902.    No.  51841. 

ification  of  the  Atmosphere^  by 
mest  T.  Williams.  Describes 
tus  of  J.  Harris  for  purifying 
I  atmosphere  of  crowded  rooms 
igs  and  for  the  sterilization  of 

by  the  use  of  ozone.    111.    700 
5v,  Lond — Nov.  7,  1902.    No.  Si- 
ft Karic. 
lemistry  at  Sault  Sainte  Marie. 

Richards.  Describes  the  gen- 
on,  its  facilities  for  manufactur- 
ts  possibilities  in  the  electro- 
ne.    Also  gives  a  description  of 

process  o?  manufacturing  caus- 
ed bleaching  powder,  which  is 
ere.     111.    3000  w.     Elec-Chem 

1902.    No.  51771  C. 

logy  of  Primary  and  Storage 
ectrodes.  A.  L.  Marsh.  Calls 
3  the  confusion  existing  on  the 
the  polarity  of  voltaic  battery 
and  the  need  of  revising  the 
f.  a8oD  w.  Elec  Wld  &  Engr 
19O8.    No.  SI7J5' 


BLBCXRO-PHTSICa 


Distribution  of  Current  at  the  Surface  of 
Cathodes  in  Vacuum  Tubes.  A.  Wchnelt 
An  account  of  investigations,  with  illustra- 
tions, translated  from  Ann,  der  Fkysik, 
4800  w.  Sci  Am  Sup^Nov.  S,  1902.  No. 
51597. 

Electric  Spadn. 

Influence  of  Electrification  on  the  Elec- 
tric Spark. '  Ernst  Lecher.  From  the  An- 
nalen  der  Physik.  An  account  of  experi- 
mental investigations  which  make  it  ap- 
pear certain  that  the  electrification  of  a 
spark-gap  has  a  decided  influence  upon  the 
luminous  phenomena,  jooo  w.  Elect'n, 
Lond— Nov.  7,  1902.    No.  51735  A. 

Electric  Waves. 

On  the  Reflection  of  Electric  Waves  at 
the  Free  End  of  a  Parallel  Wire  System. 
Henry  A.  Bumstead.  Explains  phenome- 
non observed  and  its  cause.  1500  w. 
Am  Jour  of  Sci— Nov.,  1902.    No.  51536  D. 

Insulating. 

The  Application  of  Insulating  Varnish. 
Arthur  B.  Weeks.  Gives  ideas  and  sug- 
gestions from  an  extended  experience.  111. 
1500  w.  Steam  Engng— Nov.  lOb  1902. 
No.  5 1643. 

Radiography. 

The  Velocity  of  Propagation  of  X  Rays 
(Sur  la  Vitesse  de  Propagation  des  Ray- 
ons X).  R.  Blondlot  Recording  experi- 
ments similar  to  those  used  for  determin- 
ing the  velocity  of  light.  2000  w.  Comptes 
Rendus— Oct  27,  1902.    No.  51943  D. 

The  Equality  of  the  Velocity  of  X  Rays 
with  that  of  Light  (Sur  TEgalit^  de  la 
Vitesse  de  Propagation  des  Rayons  X 
et  de  la  Vitesse  de  la  Lumiere  dans  TAair). 
R.  Blondlot  A  record  of  further  e]q>eri- 
ments,  showing  the  velocity  of  X  rays  to 
be  the  same  as  of  Hertzian  waves  and  of 
light  in  air.  1600  w.  Comptes  Rendua — 
Nov.  3,  1902.    No.  51944  D. 

GENERATING  STATIONS. 


Alternators. 

Armature  Reactions  and  Pendnlum 
Effects  in  Alternators  (Ankerreaktion 
und  Pendelercheinungen  bei  Drehstrom- 
generatoren).  Rudolf  Goldschmidt  A 
graphical  and  analjrtical  discussion  of  the 
reactions  in  alternator  armatures.  1800 
w.  Elektrotech  Zeitschr— Nov.  6,  1902. 
No.  SI93S  B. 

Some  Noteworthy  Rotor  Construction 
(Eine  Bemerkens  Magnetradekonstnik- 
tions).  F.  Tischendorfer.  With  photo- 
graphs of  portions  of  large  alternators, 
showing  the  mannar  in  which  the  rotor 
is  built  in  connection  with  the  fly  wlied.  t 
1500  w.  Zeitschr  d  Ver  BcuUidbec  la^QQlC 
Nov.  B,  1902.  No.  5191^1^. 
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The  Coupling  of  Alternators  (Note  sur 
le  Couplage  dcs  Alternateurs).  L.  Mar- 
tin. With  diagrams  showing  the  method 
of  arranging  alternators  in  step  for  oper- 
ation in  parallel.  2000  w.  Revue  Tech- 
nique— Nov.  10,  1902.  No.  51911  D. 
Bordeaux. 

Central  Power  Station  of  the  Central 
Railwav  of  France  at  Bordeaux- Saint- 
Jean.  ?  A.  Laurent.  An  illustrated  de- 
scription of  the  central  power  plant  at 
Bordeaux  where  1500  horse  power  is  gen- 
erated and  electrically  distributed.  3500 
w.  2  plates.  Rev  Gen  des  Chem  de  Fer 
— Nov.,  1902.  No.  51927  H. 
Cambridge,  Mass. 

Power  Plant  of  the  Cambridge  Electric 
Light  Company,  Cambridge,  Mass.  Illus- 
trates and  describes  this  recently  complet- 
ed plant.  It  is  an  alternating-current  one 
with  a  three-phase  60-cycle  supply  fur- 
nished from  direct-connected  vertical  com- 
pound condensing  generating  units.  3200 
w.  Eng  Rec — Nov.  4,  1902.  No.  51582. 
Commutation. 

A  Contribution  to  the  Theory  of  Com- 
mutation. Alexander  Rothert.  Translated 
from  the  Elektrotechnische  Zeitschrift 
2500  w.  Elcc  Engr,  Lond — Nov.  14,  1902. 
Serial.    1st  part.    No.  51854  A. 

Sparkless  Commutation  (Ueber  Funk- 
enfreies  Kommutiren).  P.  Prenzlin.  A 
discussion  of  the  arrangement  of  the  car- 
bon brushes  of  a  continuous  current  dyna- 
mo so  as  to  secure  sparkless  commutation 
when  running  in  either  direction.  Two  ar- 
ticles. 7500  w.  Elektrotech  Zeitschr— 
Oct.  23,  30.  1902.    No.  5 193 1  each  B. 

Special -Shaped  Magnet  Poles  and  the 
Way  They  Affect  Commutation.  Fred  W. 
Davics,  Describes  the  principal  ways  in 
which  the  shape  of  the  cores  and  pole- 
pieces  of  continuous-current  machines 
na\*e  been  modified  in  order  to  make  spark- 
less commutation  easier,  and  thus  permit 
of  a  more  economical  design.  111.  1800 
w.  Elec  Rev,  Lond — Xov.  14,  1902.  Na 
51855  .\. 
Compoimdiiig. 

Automatic  Regulators,  and  the  Com- 
pounding of  Generating  Sets  (Les  Regu- 
lateurs  .\utomatiques  et  le  Compoundage 
Electromecanique  des  Oroupes  Electro- 
genes).  J.  L.  Routin.  Discussing  the 
combination  of  mechanical  and  clovirical 
regulation  in  compounding.  loooo  w.  Bull 
Soc  Int  d  Elearicien? — Aug.,  Sept.,  Oct., 
190a.  No.  51047  each  H, 
PiiitiBitm^ 

See  GtiI  Engineering,  Mnnicipal. 


siders  the  application  of  results 
lations  and  experiments  to  prM 
sign.   4000  w.    Mech  Engr— Not. 
No.  51849  A. 
Hydro-Electric  Stationa. 

A  Large  French  Electrical  Pb 
tribution  Scheme.  An  illustrated 
tion  of  the  plant  at  Saint  Geoi 
Narbonne,  utilising  a  fall  of  10 
The  power  is  transmitted  40  k 
2500  w.  Elect'n,  Lond — Nov. 
No.  51857  A. 

Canadian  Niagara  Power  Ca 
opment.  An  illustrated  accoux 
work  under  construction  by  this 
which  will  generate  1 10,000  electi 
power.  2000  w.  Can  Engr— N 
No.  51634. 

Recent  European  Water  Pof» 
An  ilustrated  description  of  sev< 
given  in  a  recent  paper  before 
neers  &  Architects  Assn.  of  Zurit 
Zoelly.  1600  w.  Eng  Rec — Nov 
No.  51720.     . 

The  Generating  Station  at  C 
'Usine  Generatrice  de  Champ) 
pine.  A  fully  illustrated  descripl 
hydro-electric  station  situated  01 
Drac  near  Grenoble,  France,  1 
4000  h.  p.  are  developed  and  d 
6000  w.  Bull  Soc  Int  d  Electridc 
Sept.,  Oct.,  1902.    No.  51946  cac 

The  Hydro-Electric  Station  a 
Switzerland  (Usine  Hydro-EIe 
Votivry,  Suisse).  Describing  tl 
station  above  Villeneuve,  in  ' 
water  of  Lake  Tanay  is  utilize 
head  of  950  metres,  aooo  w.  i 
nie  Civil—Oct.  18,  1902.    No.  SV 

The  Power  Plant  and  Tn 
for  the  City  of  Lausanne,  S 
(Die  Kraftiibertragung  fur  die  I 
sanne.)  Dr.  Wyssling.  lUnst 
plant  in  which  5.000  horse  powc 
mitted  by  continuous  current 
Maurice  to  Lausanne,  a  distance 
ometres.  Serial.  Part  I.  I 
Zeitschr— Xov.  13,  1903.     No.  « 

The  Electric  Plants  of  Switzei 
Elektrizitatswerke  der  Schweiz) 
Lorenz.  With  map  showing  tlM 
which  the  hydraulic  resources 
erland  are  utilized;  more  than 
p.  are  developed,  1500  w.  i  n 
sdir  f  Elektitxhemie — Oct.  30, 
51939  G. 

Power  Development  at  Niai 
A.  A.  Bowman.  Describes  the 
power  development  at  Niagara  ] 
dpalhr.  jpoo  w.  Can  Engr — ^) 
No.  5^35- 


Design  of  Continnoos  Current  Dynamos. 
HcniT  A.  Mavor.  Read  hefore  the  Glas- 
gow Sec  of  the  Inst,  of  Elec  Engrs.  Coo- 
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cad  at  Qe\'eland  meeting  of  the 
:.  Lgt.  Assn.  Suggestions  from 
>oint  of  sutions  operating  from 
aylight  and  supplying  light  only. 
Elcc  Rev,  N  Y— Nov.  8,  1902. 

jn  Electric  Stations.  Alton  D. 
Curves  and  data  illustrating  the 
f  energy  outputs  from  month  to 
different  supply  systems:  also 
the  variations  in  the  ratio  of 
)  maximum  loads.  2000  w.  Elec 
—Nov.  8,  1902.    No.  51644. 

dland  Electric  Power  Station.  II- 
5  and  information  concerning  the 
rnt  of  electric  power  distribution 
ng  and  traction  work  at  Ocker 
0  w.    Engng — Nov.  14,  1902.  No. 

■e. 

eet  and  Electric  Railways. 


eiermination  of  Central  Station 
.  J.  Spencer.  Considers  the  sev- 
ms  of  charging  for  current.  900 
Wld  &  Engr— Nov.  22,  1902.  Xo. 

Ind. 

lunicipal  Lighting  and  Power 
Richmond.  Ind.  Illustrated  de- 
cription.    2500  w.    Engr,  U  S  A 

1902.     No.  51514- 
Mich. 

ater  and  Lighting  Plant  at  St. 
ich.  Brief  description  of  a  ct»m- 
ter-works  pumping  station  and 
R[hting  plant  capable  of  being  op- 
:her  separately  or  together,  and 
»th  water  and  steam  power.  1400 
Rec— Nov.  15.  1902.     No.  51723. 

LIGHTING. 

nents  upon  -\lternating  Current 
t^igh  Pressure  ( L'ntersuchungen 
n  Wechselstromlichtbogen  bci 
Spannung).  Benhold  Monarch. 
irves,  showing  the  results  of  ex- 
.  in  dry  air  and  in  vacuo  for  arcs 
s  lengths.  1800  w.  Elektrotech 
-Oct.  30,  1902.  No.  51933  B. 
up. 

nt  Advance  in  Electric  Lighting. 

of  the   Nemst   lamp.     3500  w. 

,  N  Y — Nov.  15,  1902,     No.  Sl- 


ating. 

:  Street  Lighting.  .\lex.  Dow. 
ore  the  .\m.  Soc.  of  Munic.  Imp. 
s  methods,  costs,  and  municipal 
p  of  street  lighting  plants.  3500 
ic  Engng— Nov.,   1902.     No.  51- 


MBASUSEMEHT. 
Cathoae  Rxy. 

The  Measurement  of  Bodies  Smaller 
Than  Atoms.  S.  N.  Taylor.  An  explan- 
ation of  how  the  masses  and  velocities  of 
the  particles  which  constitute  cathode  rays- 
are  measured.  3200  w.  Elec  Wld  &  Engr 
—Nov.  15,  1902.    No.  51714- 

Instnunents. 

Faults  of  Electrical  Measuring  Instm- 
ments  and  Their  Correction.  H.  Wil- 
liams. Discusses  the  I'eneral  class  of 
troubles  common  to  most  types,  and  their 
remedy.  2500  w.  Am  Elect'n — Nov., 
1902.     No.  51604. 

Magnetometer. 

A  Compensation  Magnetometer  (Kom- 
pensations- Magnetometer).  Dr.  Max 
Corsepius.  Describing  an  improved  in- 
strument for  the  practical  determination 
of  the  magnetic  properties  of  various 
kinds  of  iron.  1800  w.  Elektrotech  Zeit- 
schr— Nov.  13,  1902.     No.  51937  B. 

Permeability. 

The  Permeability  of  Magnetic  Liquids. 
Fitzhugh  Townsend,  S.  Diamant,  and  L. 
S.  Thurston.  Describes  a  method  of 
measuring  the  permeability  which  involves 
practically  the  same  idea  as  the  Hughes 
balance.  700  w.  Elec  Wld  &  Engr — Nov. 
22.  1902.    No.  51809. 

Speed-Time  Cures. 

Notes  on  the  Plotting  of  Speed-Time 
Curves.  C.  O.  Mailloux.  Notes  of  theo- 
retical and  practical  observations  bearing 
upon  the  analysis  of  the  speed-time  curve, 
or  the  study  of  its  characteristics,  and 
upon  its  sj-nthesis,  or  the  principles  in- 
volved in  plotting  it,  with  a  view  to  facil- 
itating its  use  as  a  "method  of  precision." 
27600  w.  Trans  .-Xm  Inst  of  Elec  Engrs— 
Aug.  &  Sept..  1902.     No.  51627  D. 

Testing. 

Practical  Dynamo  and  Motor  Testing. 
Charles  F.  Smith.  Describes  the  methc^ 
of  carrying  out  a  number  of  typical  tests 
and  measurements,  pointing  out  some  con- 
clusions to  be  drawn  from  the  results. 
2500  w.  Mech  Engr— Nov.  8,  1902.  Se- 
rial,    1st  part.     No.  51730  A. 

Wattmeter. 

The  Olivetti  Indicating  and  Recording 
Wattmeter  (Wattmetre  Indicateur  et 
Euregistreur  Olivetti).  A.  Bainviilo.  An 
auxiliar>'  motor,  controlled  by  the  indi- 
cating wattmeter,  operates  the  recording 
apparatus.  2000  w.  Electricien — Nov.  8^ 
1902.    No.  51977  B. 


POWER  APPUCAnONS. 
Cemeat  KilL 

Electric  Apparatus  in  a  Modem  Cement  1 
Mill.     An   illustrated  descripxloiv  oV  Vfc«t  IC 
apph'cation  of  electric  a^^^^^^  ^^  sieNCt^ 

Afr  suppiy  tofi^s  of  these  articles.    See  pcge  65J. 
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kiU^.  k^¥,  N  y— K'/r,  I,  lyw.     No,  51- 

h  '// ilUi^Uit  f)n  iht  ut«r  fJ  h^Atnoidt  :n 
<j«-/tn'.  h'/it*if)K  '^ppyi^nrjity.  Give*  m^n- 
j;«  I  'J  'H'ftViuvi  Jit  :^  V/N-TJ'yM  to  *uit  an 
;j(:i<jrri*-'j  ';iv       /^x>  v;.     Ar;i  Ma';h — Nov. 

,'i';t«t  on  (,thUf  \)«'\\%n.  A.  D.  Wil- 
)j:«n*i:.  Winrijf  tWay^r'Ant  and  particulars 
Mbtinj/  lo  iIk'  ''l'''trj'a!  ^^|uipmcnt  of 
Maii*-^       I'J'/;    w.      Ami    Marh — Nov.    27, 

!'>//       No.   '^2*U^,. 

JCl«'ir)c  Drivfnic. 

J'.l*-<ifir  I'owr  Applications  in  Modern 
Si**'l  Making,  lohn  Hays  Smith.  Dc- 
6< tiIhiik  rsiprrialfy  til*'  niiinfrous  applica- 
iiorif)  of  rlrrtric  (Irivinff  in  the  Iidgar 
'I  lioniv^H  iiiilU  of  tlir  CarncRie  Company. 
iSoo  w.  l'!ii((infrrinK  Magazine — Dec, 
iijo^     No,  5 1'//'  H. 

KluvAlorN. 

I'.li'dric  Mlrvalor  Control  Systems.  H. 
1>.  Jainr^t.  llhifitratcK  and  describes  the 
liindanirntal  frat tires  of  sonic  of  the  rep- 
M^rntalive  types  of  electric  elevator  con- 
iiiil  JJ<X)  w.  Am  l^lect'ii— Nov.,  1902. 
No    sifxu. 

Kuod  rUnt. 

I'.lectricnlly  Operated  Food  Plant  at  Ni- 
tiU.iiu  Iwills.  Frank  C.  Perkins.  An  illus- 
luiied  description  of  the  Natural  Food 
plant.  Doth  alternating  and  continuous 
iiinent.H  aie  utilized,  and  also  a  storage 
hatlery.  iKchj  w.  Flee  Kev.  N  V — Nov. 
J  J,  Kjtu.    No.  ^\y\\\, 

lUt  Kactory. 

I'.lect ileal,  Ftpiipment  of  a  Large  Hat 
I'iUtorv.  llhiNtrated  detailed  description 
ol  the  power  plant  of  the  John  B.  Stei- 
MMi  l\mipany,  at  Philadelphia.  1800  \v. 
.\m  Flect'n     Nov..  uxv.\     No.  51001. 

Mine  Hoiiit. 

Me\*irically  Ori\en  Mine  Hoist  ^Elck- 
in>vh  Uetnehene  Fordcrmuschinen'^.  II- 
luMi4t\uv[  and  describing  the  llgner-Sie- 
•Mei\N  Halske  sYSiem  as  cxhibitevl  at  Dus- 
voldx^Tt  4vxx^  w.  Klektrv^icvh  /citschr— 
iVt  >v  ivxv.    No.  nIQJU  B. 

r\v!r\^  WiuduYg  Machine  tVr  Colliery 
Wo'k  FivMu  ii-W?jtor.  r/.u5trd:e<l  de- 
Nvsspjio!^  v*t  an  ciectr-.c  >i\:::!viing  engine 
xU'x'<ve\!  S  Vv  Biischuunr.  o»x>  w  Co! 
v*\><i!\?    iV;    .'4    ivx>^.     No.  5i4Sji  .\. 

^\Vc!iv  l>rjni:4^^r  PUnts  ^  IrrsixIiiioKi 
V\vt'vw*  i  Kpuisifuurt!:  V  I.  LocSx:. 
A  o*>cu*c«o«  ot  th<  3n>pZtcaLb«I::y  cf  ei^c- 
Vto  ^vw^  tv>  :K*  v>p<rativ>n  ot  tatiK  pimy.-<. 

N,    s  sx\<  '^ 


Ekctric  Povcr  00  i3ae 
an  ottline  of  die  bislofT  oi  iK 
mme,  and  a  descnptkm  oi  Acfl 
paying  decXTk  power  for  wimag 
railway  transpoitasxm  01  the  n« ' 
2500  w.  Eiigns— Oct.  24.  1900. 
484  A. 

Elcarical  Equipment  of  the  ' 
Shaft  of  the  Consolidated  Cali: 
Virginia  Mining  Co..  Virginia  C 
Leon  M.  Hall.  Illustrated  dc 
1800  w.  Mines  &  Min — Not.,  11 
51560  C 

Electric  Transmission  Plant  a 
Mine.  Illustrates  and  describes 
plcte  three-phase  electrical  equif 
stalled  in  a  mine  in  Wales.  500 
Engr — Nov.  7,  1902.  Serial,  ist 
51729  A. 
Mine  Pumping. 

Electric  Mine  Pumping  at  the 
Shaft  of  the  Roche-la  Moliere  a 
iny  Mining  Company.  Frank  C 
Illustrated  description  of  the  pla: 
operation.  2000  w.  Min  Rept- 
1902.  No.  51632. 
Motors. 

An  Asynchronous  Motor  wit 
Factor  Equal  to  Unity.  A.  S.  N 
A  statement  of  the  advantages  • 
duction  motor,  with  a  descripti 
Heyland  motor.  2500  w.  Sib 
Engng— Nov.,  1902.    No.  52021 

Electric  Motors  with  Variat 
(Moteurs  Electriques  a  Vitesse  ' 
A  description  of  the  induction 
tinuous  current  motors  made  by 
kon  Company  of  Switzerland. 
Genie  Civil— Oct.  18,  19012.     No. 

Polyphase  Motors  with  Fot 
( Vierstufiger  Drehstrommotor  ) . 
Behn-Eochenburg.  A  descrif^i* 
improved  polyphase  motors  of 
kon  works,  having  speeds  of  500^ 
and  i^xc  revolutions:  also  c 
current  motors  with  speeds  frc 
i.coo  revolutions^  2000  w.  Sch' 
leitung— Oct.  i^  igoi     No.  51? 

TSAHSMISSIOlf. 
iBdia. 

The  CjLv\er>-  Power  Tnnsnr 
lust  rates  j-:v:  c^scnVe*  :h:.>  i 
t^x^.<st:x^^.-r:  r::   I-ca  bj   wtiicii 

tar  y.'iv:  S;r*iis  1  i:<-iro;  r-Toi 

jti.  locv:.     N.^  5" -4.  ^- 

rbtf  FVtHcrxTt  re  CVerfK 
AffVttsc    L^ptrtxn^      La    Pr?« 

Ditssvx^xy-     Sa  «!ciaastr«e  «nt 
c«is?cr«:rTVir  uni  nKricinr  -it  d 
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HR.  8000  w.  Bull  Soc  Int  Elcc- 
5— Aug.,  Sept.,  Oct.,  1902.  No.  51- 
;hH. 

eak. 

Pike's  Peak  Power  Plant.  An  il- 
ed  description.  3000  w.  Eng  & 
Dur — Nov.  8,  1902.    No.  51657. 

also  Electrical  Engineering,  Gen- 
:  Station. 

MISCELLANY. 

K)sed  Developments  of  the  Institute, 
s  F.  Scott.  Presidential  address 
ed  at  New  York,  September  26, 
Considers  the  present  standing  and 
possibilities  of  the  Institute.  4800 
ans  Am  Inst  of  Elec  Engrs — Aug.  & 
1902.    No.  51630  D. 

ftn. 

!rs  by  Charles  P.  Steinnietz,  Dr. 
1  Sheldon.  Prof.  R.  B.  Owens,  Prof. 
m  Esty,  Mr.  Harold  W.  Buck,  and 
.  B.  Raymond,  at  Great  Barrington, 
Papers  on  the  education  of  elec- 
engineers.  13000  w.  Trans  Am 
f  Elec  Engrs— Aug.  &  Sept.,  1902. 
629  D. 

Application. 

iian  Co-operation  in  the  Develop- 
of  Electrical  Devices  for  Military 
ses.  Caryl  D.  Haskins.  An  appeal 
oser  co-operation  between  civilian 
ers  and  the  officers  of  the  U.  S. 
and  Army  in  the  development  of 
:al  applications.  1200  w.  Trans 
ist  of  Elec  Engrs — Oct.,  1902.  No. 
D. 

tricity  in  Its  Application  to  Subma- 
fines.  John  Stephen  Sewell.  Re- 
the  objects  desirable  to  accomplish 
:h  a  plant,  the  electrical  arrange- 
and  apparatus,  testing,  etc.  2300  w. 
Am  Inst  of  Elec  Engrs— Oct.,  1902. 
BOOI  D. 


Electricity  in  Permanent  Seacoast  De- 
fenses. George  W.  Goethals.  Explains 
the  conditions  of  a  military  post  on  the 
coast,  and  the  requirements  of  the  elec- 
trical installation  and  its  growing  de- 
mands. 6500  w.  Trans  Am  Inst  of  Elec 
Engrs— Oct.,  1902.    No.  52006  D. 

Electricity  in  the  Navy.  Walter  M. 
McFarland.  Remarks  mainly  with  respect 
to  power  plants  and  motor  installations  on 
shore,  with  brief  reference  to  electrical 
apparatus  on  war  vessels.  3400  w.  Trans 
Am  Inst  of  Elec  Engrs— Oct.,  1902.  No. 
52008  D. 

Electricity  in  the  Navy.  Harry  George. 
Sketches  the  development  and  applications 
in  the  naval  service  for  both  lighting  and 
power,  and  compares  the  United  States 
vessels  with  foreign  navies.  111.  13500 
w.  Trans  Am  Inst  of  Elec  Engrs— Oct., 
1902.    No.  52003  D. 

Emergency  Engineering  for  Harbor  De- 
fense. Dr.  Louis  Bell.  A  brief  review  of 
work  during  the  Spanish- American  war 
in  the  harbor  at  Boston,  and  the  lessons 
learned.  3500  w.  Trans  Am  Inst  of  Elec 
Engrs— Oct.,  1902.     No.  52010  D. 

The  Probable  Future  Developments  in 
the  Use  of  Electricity  on  Board  Ships.  F. 
O.  Blackwell.  Points  out  the  improve- 
ments in  sight  in  marine  electric  plants, 
the  field  for  their  profitable  extension, 
and  some  of  the  recent  developments  in 
electrical  engineering  that  may  be  ad- 
vantageously employed  on  shipboard. 
6600  w.  Trans  Am  Soc  of  Nav  Archts  & 
Marine  Engrs.  No.  13 — Nov.,  iqo2.  No. 
51805  D. 
Review. 

Electrical  Progress,  1877- 1902.  Thomas 
Commerford  Martin.  Brief  review  of  a 
period  which,  with  the  exceptions  of  tele- 
graphy and  telephony,  covers  most  of  the 
practical  applications  of  electricity,  and 
showing  its  relation  to  mechanical  engi- 
neering. 2000  w.  Am  Mach — Nov.  6, 
1902.    No.  51554. 


GAS   WORKS   ENGINEERING 


Care  and  Maintenance  of  Incan- 
t  Gas  Burners.  McDougald  Dex- 
^resented  at  the  meeting  of  the  Am. 
-gt.  Assn.     Suggestions  as  to  their 

care  and  maintenance,  the  import- 
i  inspection,  renewals,  etc.  2500  w. 
ras  Lgt  Jour — Nov.  3,   1902.     No. 


fiinn    from    Coke-Oven    Practice. 
;Ct  Translation   of  paper  by  Herr 


Hilgenstock,  before  the  German  Assn.  of 
Gas  &  Water  Engrs.  4000  w.  Jour  Gas 
Lgt— Oct.  28,  1902.    No.  51607  A. 

Compressed  Gas. 

The  Compressed  Gas  Industries.  Ed- 
itorial discussion  of  points  concerning  the 
manufacture  and  sale  of  compressed  oxy- 
gen and  carbonic  acid.  1200  w.  Engng — 
Oct.  31,  1902.    No.  51622  A. 

Fuel  Gas. 

Gases  Used  Industrially  as  Fuels.  Ab- 
stract translation  of  an  aTtk\e\srf  \>t.>H^ 


/f^r  supply  copies  of  these  articles.    See  page  653. 
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ik^f^thrrn^if .  in  th^  ZtUschrift  fur  Angi- 
wandi^  ChtmU.  ty^i  w.  Jonr  Gaf  Lgt— 
fy,t.  21,  u/a.    So,  5U74  A. 

Ih*:  Rim:  and  R^c^/jpiitir/n  of  th*  Eng:- 
n'-'-r  (>'/n  K  ly/we.  Read  fytforc  the 
j'ni  ifir  f ,4,-^x1  ('tii\  \\\x\.  The  part  of  th^ 
f.utiiuf'T  in  fh*-  advancement  of  the  world. 
rnpt^nnWy  referring  to  ^a*  tngintmng. 
27fff}  w.  Jour  (fi  I'Anc — Nov.,  1902.  No. 
%tHf,i  <:. 

Ifaltlon. 

Nrw  Kl'-rtriral  Oas  IjfnitKm  and  Ex- 
i\n^\\\.\\'\uv^  \)fy'u:f.  Illustrates  and  de- 
nrrilir^  ii  drvire  hring  introduced  in  Eng- 
land. IV  W'  J""r  Cias  Lgt — Oct.  21, 
igftt.    No.  5147a  A. 

Mantlei. 

Thf  Makinjf  of  Wdsliach  Mantles.  An 
Accoitnt  of  the  processes  throuRh  which 
the  mantle  has  Ut  pass,  with  an  illustrated 
description  of  the  new  factory  at  Wands- 
worth, luiKland,  hiiih  for  the  sole  purpose 
of  prodnciuK  these  mantles.  5300  w.  Jour 
(iiiN  K^t-  -Ool.  21,  ifx>2.    No.  51471  A. 

The  New  IMaissetty  Mantle — A  Strong 
C!(mipetitor.  Deserihes  the  process  of 
iniiiiufaclure  of  this  mantle  and  reports 
tests  made.  111.  3H00  w.  Jour  Gas  Lgt — 
Oct.  jK.  1(/)J.    Nu.  51605  A. 

MaphthAlene. 

I'nrther  Suggestions  for  the  Elimination 
of  Naphthalene  fn^m  Coal  Gas.  Thomas 
(Hover  and  William  Young.  Read  heforc 
the  So.  l>ist,  Assn.  of  Gas  Kngrs  &  Mgrs. 
(luiglandV  IVesonts  some  considerations 
of  the  problem  and  proposes  modifications 
in  the  methods  of  condensation  which  will 
etTeotually  reduce  the  quantity  of  naphtha- 
lene in  ihe  tlnished  Kas.  4000  w.  Gas 
WId     Nov,  8.  ux>-v    No.  517J6  A. 

Natural  Qaiu 

Natural  Gas  in  iix^i  Kxiraois  from  the 
Miner.d   Kesource>i  of  the   l*nited   States 


for  igor.     agoo  w.     Pro  Afe— ! 
igQ2L    Xo.  31^^ 


New  Gas-Prodncxng  Plant  at 
An  illtistratcd  general  descriptia 
tensions  comprising  a  retort  hoa 
store  and  plant  regenerative  sctti 
compressed  air  stoking  machina 
w.  Jour  Gas  Lgt — Oct.  28,  19 
51606  A. 

Power  Gas. 

Producer  Gas  Plants  (Saogg 
gasanlagen).  Adolf  Langen.  ^ 
sion  of  recent  forms  of  producer 
generation  of  lean  gas  for  nse  ii 
gines.  3500  w.  Zeitschr  d  Ver  I 
Ing— Nov.  8,  1902.    No.  S1917  E 

Purifying. 

Grid-Valves.  R.  J.  Milbour 
marks  on  the  similarity  of  the  N 
gas-purifier  valve  and  those  iny 
Heer  Prins  van  Doesburgh.  Gi 
trations  of  the  Milboume  grid-v 
explanation.  1600  w.  Jour  G 
Oct.  21,  1902.     No.  51473  A. 

Retorts. 

Concerning  Mr.  R.  B.   Brown 
"Why    Milwaukee    Did    Not    I 
clincs."    Frederick  Egner.    A  cr 
statements  made  ip  paper  read  t: 
Am.  Gas  Lgt.  Assn.     1200  w. 
Lgt — Nov.  II,  1902.    No.  S1811 
Discussion  on  the  Paper  by  R. 
of   Milwaukee,   Wis.,    as   to   "V 
waukee   Did   Not   Build   Incline 
cussion  at  meeting  of  the  Am. 
Assn.    5400  w.    Am  Gas  Lgt  Jc 
24,  1902.     No.  51835. 

Why  Milwaukee  Did  Not  1 
clines.  R.  B.  Brown.  Read  b 
.\\x\.  Gas  Light  .\ssn.  States  t 
tions  affecting  the  carbonization  : 
Milwaukee  and  explains  why  th* 
retort  system  was  not  considered 
omio  success.  4600  w.  .\m  Gas 
Nov.  17.  looj.    Xo.  51763- 
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>ons  to  be  gained  for  Europe.  2500 
111  u  Eisen— Nov.  15,  1902.     No. 


uons  of  Labor  and  Life  in  Anthra- 
I  Mining.  Frederick  L.  Hoffman, 
's  1st,  Wages,  actual  earnings  and 

labor.  2nd,  Economic  conditions, 
expenditures,  cost  of  living,  sav- 
iperism,  etc.  3rd,  Health  and  mor- 
cident  liability,  and  the  waste  of 
ire  life  and  resulting  social  misery. 

Eng  &  Min  Jour — Nov.  22,  1902. 
1st  part.     No.  51838. 
•)les  Involved  in  the  Settlement  of 

Strike.     Editorial  discussing  the 

fair  wages  and  individual  liberty. 

Eng  News — Oct.  30,  1902.     No. 

Anthracite  Coal  Strike  Commis- 
eport  of  proceedings  giving  ab- 
i  several  of  the  statements  pre- 
y  the  companies.  2000  w.  Eng 
3ur — Nov.  22,  1902.  No.  51839. 
abor  Problem  of  the  Anthracite 
nes.     Editorial  discussion  of  the 

made  by  the  recently  striking 
specially  the  question  of  wages, 
a  method  for  improving  the  con- 

2800  w.  Eng  News — Nov.  13, 
o.  51687. 

eoly  of  the  Anthracite  Mine  Op- 
Gives  the  reply  to  the  demands  of 
chell  in  behalf  of  the  United  Mine 

of  America,  and  discusses  the 
00  w.  Eng  News — Nov.  20.  igo2. 
3. 

ttlement  of  the  Coal  Strike.  Wal- 
nan.  A  discussion  of  the  lessons 
rike  and  the  effect  upon  capital 
•.  3700  w.  Rev  of  Revs— Nov., 
>.  51466  C 

purse  of  the  Retail  Coal  Trade. 
id  T.   Day.     An   outline  of  the 

prospective  course  of  the  retail 
e,  giving  an  explanation  of  the 

the  recent  strike,  the  cost  of 
ation,  and  the  price  of  coal  at 
oints.  2700  w.  Nat  Geog  Mag— 
3.    No.  51696  C 

conomic  Situation  and  Mineral 
:  Corea  (La  Coree  sa  Situation 
|ue  et  ses  Richesses  Minieres). 
ke.  A  general  review  of  the 
esources  of  Corea  with  statistics 
and  1900.  10.000  w.  Rev  Univ 
i-^Sept,  1902.    No.  51929  H. 

Bi- 
nding   Methods    for    Moderate 
3ps.     H.  L.  Arnold.    The  prcs- 
»  deals  with  the  methods  of  the 
Company,  of  New  Haven.  Conn., 

fPTf  tuppfy  copies  of  ihoso 


employing  about  aoo  men  in  the  nunu- 
facture  of  steam  boilers.    3000  w.    Engi- 
neering  Magazine — Dec,   1902.     No.   51- 
993  B. 
Education. 

Armour  Institute  of  Technology,  Chi- 
cago. An  illustrated  description  of  the 
buildings  and  their  equiprhent,  with  re- 
marks on  the  scope  of  the  instruction. 
3200  w.  Steam  Engng — Nov.  10,  1902. 
No.  51641. 

Manchester  School  of  Technology.  Il- 
lustrated description  of  this  recently  com- 
pleted school  in  England,  the  erection  and 
equipment  having  occupied  seven  years. 
3000  w.  Elec  Rev,  Lond— Oct.  31,  1902. 
No.  51615  A. 

Technical  Education  in  the  University 
of  London.  J.  D.  Cormack.  Considers 
some  of  the  needs  of  the  engineering  de- 
partment, the  value  of  scientific  traming, 
etc.  5000  w.  Engng — Oct.  31,  1902.  No. 
51624  A. 

The  Training  of  Engineers  at  an  Ameri- 
can University.  Frank  Fayant.  An  illus- 
trated description  of  the  work  at  Cornell 
University.  3000  w.  Engr,  Lond — Nov. 
14,  1902.    No.  51863  A. 

Fritz  HedaL 

The  Foundation  of  the  John  Fritz  Med- 
al. An  editorial  comment  on  the  signifi- 
cance of  this  important  foundation,  with 
illustrations  of  the  medal  and  portrait  of 
Mr.  Fritz.  1000  w.  Engineering  Maga- 
zine—Dec., 1902.    No.  51995  B. 

Industrial  Progress. 

A  Review  and  a  Glance  Forward.  John 
K  Sweet.  Notes  the  progress  of  the  last 
25  years,  and  the  future  outlook  in  ma- 
chine tools.  1500  w.  Am  Mach — Nov.  6, 
1902.     No.  51552. 

The  Retrospect  of  a  Quarter-Century 
of  Progress.  Robert  H.  Thurston.  A  re- 
view of  the  advance  made  in  technical 
eduo^tion  and  work,  especially  in  America, 
and  the  part  taken  by  this  paper  in  the 
work.  2700  w.  Am  Mach — Nov.  6,  1902. 
No.  51549. 

Labor-Tmsts. 

Labor-Trusts  the  Worst.  Robert  S. 
Minot,  in  the  Boston  Transcript  A  pre- 
sentation of  the  rights  and  principles  in- 
volved in  labor  disturbances.  1000  w. 
Am  Archt— Nov.  i,  1902.    No.  51465. 

Honicipal  Ownership. 

Municipal  Ownership.  Frank  J.  Sym- 
mes.  Read  before  the  Pacific  Coast  Gas 
Assn.  A  discussion  of  this  subject  not 
favorable  to  public  ownership.  5700  w. 
Jour  of  Elec— Nov.,  1902.    No.  51889  C. 

Reichaanstalt. 

The  Work  of  the  Reichsanstalt  in  the  1 
year  1901.    Summary  of  the  ofBdiX  T«giQt\.  IC 

^rtieios,    Seg  pagt  65$. 
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on  the  work  of  the  Physikalische  Tech- 
nische  Reichsanstalt.    5000  w.    Engng— 
Oct.  3T.  1902.    No.  51619  A. 
Truftt. 

The  Growth  of  Trust  Companies. 
Charles  A.  Conant.  Discusses  the  striking 
growth  shown  in  the  United  States,  their 
management,  privileges,  etc.  5000  w.  Rev 
of  Revs— Nov.,  1902.  No.  51467  C. 
Wages. 

Gift  Propositions  for  Paying  Workmen. 
Frank  Richards.  Discusses  the  Premium 
Plan  and  the  Bonus  System,  and  gives  the 
writer's  views.  3000  w.  Trans  Am  Soc 
of  Mech  Engrs,  No.  0966 — Dec,  1902.  No. 
51877. 

Tlie   Real   Economy  of  a   High   Wage 


Rate.  Percy  Longmuir.  A  disci 
the  effect  of  a  high  wage  rate  as  a 
to  the  industry  and  capacity  0: 
workers,  and  hence  as  an  n 
source  of  economy  to  the  emplo| 
w.  Engineering  Magazine — ^D< 
No.  51994  B. 

Wastes. 

The  Utilization  of  Wastes  and 
ducts  in  Manufactures.  Henry 
redge.  A  report  with  special  rcfi 
the  decade  from  1890- 1900.  Review 
wastes,  the  by-products  of  the 
steel  industry,  and  lumber  and  tin 
ducts  in  the  present  article.  43o 
Am  Sup — Nov.  15,  1902.  Serial. 
No.  51700. 
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Annor  Trials. 

Armor,  Projectiles,  and  Military  Explo- 
sives, Charles  C.  Jamieson.  A  review  of 
important  experiments  made  with  projec- 
tiles and  armor,  illustrating  various  devi- 
ces, and  giving  an  account  of  the  experi- 
ments with  Gathmann's  shell  which  won 
the  Tictory  for  projectiles.  III.  5800  w. 
Jour  W  Soc  of  Engrs — Oct.,  1902.  No.  51- 
43a  D, 

BatUeakip. 

The  Austrian  Battleship  Babenburg.  Il- 
lustration and  description  of  the  last  of  a 
trio  of  vessels  building,  with  comparison 
with  modern  vessels  of  about  the  same 
size.  1700  w.  Engr,  Lond — Nov.  7,  1902. 
Na  51749  A. 

The  Preliminary  Official  Trial  of  the  U. 
S.  Battleship  Maine.  J.  W.  Powell.  A  de- 
scription of  the  vessel  with  report  of  tests. 
Illustrated  by  12  plates.  3500  w.  Trans 
Am  Soc  of  Nav  Archts  &  Marine  Engrs, 
Na  4— Nov.,  1902.  No.  51797  D. 

U.  S.  Battleship  Maine.  D.  S.  Mahony. 
Illastration  with  detailed  description  of  the 
vessel  and  its  equipment,  and  report  of 
trial  5000  w.  Jour  Am  Soc  of  Xnv  Engrs 
— Nov.,  1902.   No.  51896  H. 

BoUeis. 

See  >.techanica]  Engineering.  Sioam  En- 
gineering. 

CaTiUtlta. 

CsTitation  in  Screw  Propellers  (Sur  la 
JCaTkatioo  dans  les  Navires  i  Helices).  J. 
A.  Normand.  A  study  of  the  action  of 
screw  propellers,  dedodiur  the  conditions 
of  nwximimi  effictcncT.  iw>  w.  Comptes 
Rcndaa— Oct  27, 1902.  Na  5194^  D. 


S^ppiyins  CombasdUe  at  Sea  (Rifonni- 
incalo  di  Combastibfle  in  Mare>.   E.  Fcr- 


retti.     A  discussion  of  the  impo 
coaling  war  ships  from  colliers  at 
reference   to   the    Miller    cable 
6000    w.     Rivista    Marittima— O 
No.  51967  H. 

Cruisers. 

Cruiser  Design.  Editorial  disc 
the  new  British  cruisers  of  the 
Edinburgh  class.  1700  w.  Eng 
14,  1902.  No.  51867  A. 

The  New  Armored  Cruisers, 
jority  and  minority  reports  of  I 
of  Construction  of  the  U.  S.  Nav 
ment    2000  w.    Xaut  Gaz — No% 
No.  51640. 

Designs. 

Remarks  on  the  New  Designs 
Vessels,  Francis  T.  Bowles.  Rt 
time  required  to  construct  navi 
the  size,  offensive  and  defensi' 
with  comparisons.  Also  partica! 
S.  baitieships  Nos.  18  &  19,  C 
and  Louisiana.  2  plates.  2500 
Am  Soc  of  Xav  Archts  &  Mari 
No.  II— Nov..  igo2.   No.  51803  1 

Dtttioyus. 

Description  and  Trials  of  the  I 
troyers  Truxton.  Wliipple,  and 
John  D.  Ford.  Illnstrates  the  e 
gives  detailed  description  and 
trials.  5600  w.  Jour  Am  Soc 
Engrs— Nov..  1902.   No.  51895  H 

Trials  of  the  United  States 
Boat  Destroyers  Bainbridge,  I 
Chaunoey.  Tabulated  results  a 
tions  of  the  trials  which  w«re  si 
passed,  with  illustrations  and 
1000  w.  Marine  Engng^ — ^Xov^ 
51647  C 

U,  S,  Torpcdo-Boat  Destrm 
bridge.  Barrr,  and  Qianncej.  Ja 
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I  of  these  vessels  and  their  equip- 

ith  report  of  trials.  8300  w.  Jour 

of  Nav  Engrs— Nov.,  1902.   No. 


(nllfinch  Disaster.  Some  interest- 
mation  as  to  the  cause  of  the  acci- 
ich  occurred  on  the  torpedo-des- 
luHfinch,  brought  out  in  a  recent 
cision.  3300  w.  Engr,  Lond — Nov. 
No.  51748  A. 
r. 

lectrical  Engineering,  Miscellany. 
Mechanical  Engineering,  Stoani  £n- 

It  Tzials. 

essive  Trials  of  the  Screw  Ferry- 
gewater.  E.  A.  Stevens  and  C  P. 
J.  Presents  results  of  the  trials  of 
to  designers.  2000  w.  Trans  Am 
lav  Archts  &  Marine  Engrs,  No.  2 
1902.   No.  51795  D. 


Tug,  and  Police  Boat  for  the  Mexi- 
emment.  Illustrated  description  of 
ion/'  the  second  and  larger  of  two 
)f  the  same  type  for  the  Mexican 
lent  1000  w.  Engng — Oct.  24, 
0.  51485  A. 


lexure  of  Ships  (Sul  Varo  delle 
Adolfo  Wehmeyer.  A  graphical 
the  pressures  upon  a  ship's  hull 
irying  conditions,  with  the  corre- 
l  flexures  produced.  Serial,  Part 
w.  2  plates.  Rivista  Marittima — 
a.   No.  51968  H. 

9^ 

xonomy  of  Large  Ships.  A.  W. 
1.  Considers  the  limitations  that 
the  increase  in  size,  the  present 
development,  and  the  futttre  out- 
loo  w.  Can  Soc  of  Civ  Engrs — 
of— Nov.,  1902.  No.  51529  D. 

aunch  of  the  Kaiser  Wilhelm  II. 

icement  du  Kaiser  Wilhelm  II.). 

net.  With  illustrations  show- 
details    of   the    launch    of   this 

eamship.    including    the    friction 

»y  which  the  momentum  of  the 
checked.    1800  w.    Genie  Civil — 

902.   No.  51907  D. 

lardt's  Collapsible  Life  Boat  An 
d  description  of  a  boat  which  oc- 
it  little  space,  and  is  available  for 
lae.  1300  w.  Am  Shipbuilder— 
No.  51791. 

M. 

cw  American  Lighthouse  System. 


George  Ethelbert  Walsh.  An  interesting 
account  of  the  efKcient  lighthouse  service* 
consisting  of  some  9,000  warning  lights 
and  signals.  1600  w.  Sd  Am — Nov.  22» 
1902.  No.  51773. 
Liquid  FneL 

Oil  Fuel  for  the  Navy.  The  report  of 
the  Special  Board  on  tests  of  liquid  fuel 
for  naval  purposes.  Gives  particulars  of 
tests  made.  8000  w.  Ir  Age — Oct.  jo,  1902. 
No.  51442. 

Use  of  Liquid  Fuel.  A  review  of  Rear- 
Admiral  Melville's  report,  and  the  experi- 
ments conducted  by  the  United  States 
Navy.  9800  w.  Marine  Rev— Nov.  13, 
1902.  No.  51703. 
Monitor. 

Description  and  Trials  of  the  U.  S. 
Monitor  Arkansas.  C.  K.  Mallory.  2600 
w.  Jour  Am  Soc  of  Nav  Engr.; — Nov., 
1902.   No.  51899  H. 

Naval  Engineering. 

Naval  Engineering  Advance.  Its  Influ- 
ence upon  Sea  Power.  George  W.  Mel- 
ville. Considers  the  enginering  advance 
along  maritime  and  naval  lines,  discussing 
important  achievements,  4800  w.  Am 
Mach— Nov.  6,  1902.  No.  51550. 

Naval  Engineera. 

The  Engineer's  Branch  of  the  Navy. 
Lieut.  Carlyon  Bellairs.  Facts  concerning 
the  position  of  the  officers  and  chief  petty 
officers,  the  growth  in  numbers,  and  other 
information  given  in  tabular  and  graphical 
form.  1300  w.  Engr,  Lond— Nov.  7,  1902. 
No.  51746  A. 

Oxdnance. 

Naval  Ordnance.  A  review  of  an  inter- 
esting report  of  Admiral  Charles  O'Neil. 
3800  w.    Ir  Age — Nov.  6,  1902.   No.  51570. 

The  Development  of  Modem  Ordnance 
and  Armor  in  the  United  States.  Charles 
O'Neil.  A  review  of  the  prominent  hcts 
in  connection  with  the  development  and 
manufacture  showing  progress  made.  17- 
000  w.  2  plates.  Trans  Am  Soc  of  Nav 
Archts  &  Marine  Engrs,  No.  10 — Nov.» 
1902.  No.  51802  D. 

The  Tactics  of  the  Gun.  A.  P.  Niblack. 
A  discussion  of  modem  gunnery  on  battle- 
ships, the  positions  of  guns,  and  the  object 
of  tactical  manoeuvres,  etc.  3  plates.  3000 
w.  Trans  -\m  Soc  of  Nav  Archts  &  Ma- 
rine Engrs.  No.  12 — Nov.,  1902.  No.  51- 
804  D. 

Pipe  Jointa. 

See  Mechanical  Engineering.  Steam  En- 
gineering. 

Repair  Ship. 

The  Repair  Ship  a  Military  Auxiliary  to 
the  Naval  Fleet  in  Peace  and  War.  F.  W,  U 
Bartlett.    References  to  the  ^otV  ol  «Mt  ^ 
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'i'i^ku  <if4i«  **  S^(«Wi«r-Asaeraca::  war. 
w:«/.  itu  ^/^UMdti/>r,  6f  tSbe  fUeS7  wvjfx  tma. 

(^;k/A  A{t/y  '/-ff^;r>M  fh^  funeral  ^ghwar 
//f  t ;/:,  a  tK.p    xy//>  w,    losf  As:  Sec  of 

\,»i*tt'  tU  tuvifkruj:  ln».t.  of  V:ctona. 
Ant*  A  hri^f  tiAtATn^mt  of  th«  law  m  re- 
^^r/t  (//  M'/il  %u\w%iiK.  3500  w.  Aust  Min 
f,f*fi/|     'i*-!/!.    i8,    lyw.     Serial,   ist   part. 

M'-'h;iriif ;)!  Iviuipment  of  a  Seven- 
M;tftl''fl  SfhooriT.  Illustrates  and  de- 
%i  nl*r:»  f )»#•  u\nt  liiri#-ry  on  the  "Thomas  W. 
I.rtwftofi"  I'/^i  w.  Marine  Engng— Nov., 
if/M    Utt.  SI 648  C. 

'I  li«*  S^vrn  Ma<(ted  Schooner — In  Gen- 
rittl  and  in  I)Hail.  Henry  P.  Jones.  An 
illiintnitfd  drwription  of  the  "Thos.  W. 
I.iiwtioM."  the  latrht  example  of  this  type 
of  vi-ti«f*l.  with  rrmnrks  on  the  present 
htutidiiitf  of  Nailinfc  vrsseU  in  the  American 
nirn  lifuit  nmritir.  Also  editorial.  4800  w. 
KiiK  N"wi     Nov.  6,  1902.   No.  51592. 

ihlpbulldert. 

'rri-lininil  Trnininff  for  Shipbuilders. 
Ilrnry  S.  Pritrhctt.  uives  the  conclusions 
nf  tlioNr  in  chur^e  of  the  teaching  of  naval 
iirchitrrturr  and  sliip  design  at  the  Maissa- 
I'huMrll.H  Inst,  of  Technology  regarding  the 
iii<ilim'tion  drsinihle.  ,1200  w.  Trans  Am 
Stu"  of  Nttv  Archts  &  Marine  Engrs,  No. 
I     Nov..  io(U.    No.  51794  n. 

ihlpbulldlag. 

Why  It  Tttkcs  So  Long  Time  to  Build 
and  Vk\\\\^  a  Naval  Vessel  for  the  United 
Strttr^  lirorijc  \V.  Dickie.  Points  out  the 
chief  Oviuse*  of  delay  in  building  these  ves- 
iirN.  intrvHluoing  a  discussion  on  methods 
\»f  \leMnu  and  construction.  4000  w.  Trans 
Am  Siv  ot  Nav  .\rchts  &  Marine  tngrs. 
No  ,i     Nov  ,  isxx-v    Nvv  517^  D. 

The  Vut\.ird  .\grt^ment.  \V.  R.  Lawson. 
V  vlix^Dxxum  of  I  he  Briti^ih  agreements 
M^ah  ilio  vernal d  Tomnany.  and  the  Ship- 
ivujc  vVvtibme  ciuNished  by  T.  Pierpon: 
\UM\i,t- .  the  Aitrxxmer:  with  the  Gemta-t 
ift\*\v' .-vent.  etc.  5^v  w  Contenpordr> 
Kc\     \v*\  .  ivxv:.    No   ^:rvx  P 

$taWtiTY. 
Kv>      V  "irjvN  o:  :?s?  y>vin<gcry  of  :*»  ssr- 

>**^:v  '/•4»*  K-ft  S*.v  s^t  Xa«  A-i^cs  Jt 
Vlfiv'  V^jcr*.  N^.\  '■^— Xov  .^x^r    N.\  ^^ 


Ty^gf*-Sf**tf  Ciianncl  Stcamci 

ixS   stsamers,  tfaer   wdgfat,  fit 
2900  w.    Fry,  Lond — Nov.  7, 
51745  A- 

Twin-Screw  Steamship  "Ann 
pelschhranbcndampfer  "Amnr^ 
trated  description  of  a  new  stc 
stmcted  for  operation  in  comx 
the  terminns  of  the  Eastern  I 
China.  2000  w.  2  plates.  Zeits 
Dentscher  Ing^-Oct  18^  1902.  K 

The  Twin-Screw  Steamer  * 
an."  An  illustrated  description 
cal  ship  of  the  combined  cargo  a 
ger  t)rpe.  1000  w.  Engng — Od 
No.  51620  A. 

Strettea. 

Longitudinal  Bending  Stress 
aged  Ships.  George  Crouse  < 
investigation  of  this  stress  wl 
most  severe  to  which  a  vessel 
circumstances  is  subjected.  Gi^ 
tions  of  vessels  when  floating 
with  various  compartments 
plates.  7500  w.  Trans  Am  S 
Archts  &  Marine  Engrs,  Nc 
1902.    No.  5 1 799  D. 

SabmarinM. 

Submarine  Torpedo-Boats — 
cnt  and  Future.  Lawrence  S 
torical  review,  with  remarks  < 
look  for  the  future.  7  plates 
Trans  Am  Soc  of  Nav  .\rchtj 
Engrs,  No.  14 — Nov..  1902.    N 

Submarine  Work.  Carlo  II 
ceming  the  inventions  of  Si 
which  it  is  claimed  make  poss 
covery  of  sunken  ships  or  obj 
kind  from  practically  any  dc 
trated  description  of  his  work 
rine  boat  2500  w.  Coctexnpo 
Nov..  igcc.  No.  51704  D. 

The  Subecari^e  Rra:  "Proto 
don  Fawcect.  r.I:s?tra:>rc  with 
of  ;h:<  5=Vcsirj=e  rrr7«cip?  ho 
la2=>:h<vi  I: ;«  tbe  ir-r^rtrcc  01 
Lake  a=c  :.*  iz>5 — '■;  -  rr  asy 
nvarls^  Km*     ::-.sc  -»     So.  Aa 

c*.?C3ScrTSC9M   r^ri.jirc    rrin   sf 
i^rr::*  :^  -ncc  ^vv  -•-«&    ] 
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il»ntioiis  of  Steamships,  With 
leference  to  Those  of  Second  and 
>eriod.  George  W.  MelvUle.  A 
Dtary  paper  to  one  on  the  balanc- 
gines.  Deals  with  the  three  ques- 
t.  Do  important  vibrations  of  sec> 
ligher  periods  occur?  2d,  Are  the 
:d  forces  of  higher  period  in  the 
k  engines  important  ?  3d,  Are  the 
'  higher  period  sufficient  to  ac- 
'  the  vibrations  of  corresponding 
I  plates.  7000  w.  Trans  Am  Soc 
Vrchts  &  Marine  Engrs,  No.  9— 
2.  No.  51801  D. 

ement   Rules    for    Yachts,    with 


Special  Reference  to  Racing  Conditions. 
F.  W.  Belknap.  Discusses  whether  restric- 
tion by  rale  has  hindered  or  developed  the 
form  of  highest  speed,  jooo  w.  Trans  Am 
Soc  of  Nav  Archts  &  Marine  Engrs,  No. 
15— Nov.,  1902.   No.  51807  D. 

Steam  Yacht  Wacouta.  William  A. 
Fairburn.  A  detailed  description  of  the 
vessel  and  its  equipment,  with  report  of 
steam  trials.  4700  w.  Tour  Am  Soc  of  Nav 
Engrs— Nov.,  1902.  No.  51898  H. 

Turbine  Steam  Yachts.  Brief  illustrated 
description  of  the  turbine  yacht  Emerald, 
the  largest  pleasure  yacht  yet  fitted  with 
the  Parsons'  turbines.  800  w.  Engr,  Lond 
— Oct.  31,  1902.   No.  51626  A. 
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AUTOMOBILSS. 
MUag. 

-eezing  Liquids  for  Cylinder 
E.  K  Keller.  An  account  of  in- 
ns made  by  the  writer.  1500  w. 
J— Dec.,  1902.   No.  52016  C. 

cplosive  Wave  in  Engine  Cylin- 
arles  E.  Lucke.  An  account  of 
ions  of  the  causes  of  abnormally 
sures,  which  are  often  dangerous, 
w.  Horseless  Age — Nov.  19, 
.  51783. 

•ison  of  Certain  1902  Design  Au- 
with  Others  Made  in  1901  and 
»rgc  Otis  Draper.  The  writer 
ed  both  steam  and  gasoline  ma- 
tes the  relative  troubles  and  gives 
IS.  1300  w.  Horseless  Age — 
1902.   No.  51674. 

L 

rectional  Tendency  of  the  Inertia 
rwheels  and  Vehicle  Wheels.  E. 
rd.  A  study  of  rotation  with  an 
n  to  automobile  running.  1200  w. 
Age — Nov.  26,  1902.   No.  52022. 

otora* 

)etails  of  Construction  in  Gaso- 
•rs.    Hugh  D.  Meier.    Discusses 

interest  to  designers  of  automo- 
N)  w.    Horseless  Age — Nov.   12, 

51675. 
Idde. 

erman  Automobile.  Describes  a 
ation  of  Ludwig  Maurer  which 
le  principle  of  friction  in  the 
of  power.  600  w.  U  S  Cons 
>.  1496— Nov.  15,  1902.    No.  51- 


1902.    No.  5170S. 
/fTf  su^ty  copies  0/  Mrjy  articles.    5##  fag^  653. 


Motor  Cycles. 

The  Motor-Cycle  Trade  in  Great  Brit- 
ain. Information  concerning  the  popu- 
larity of  these  machines,  the  types  in  de- 
mand, desirable  features,  etc.  Bnef  illus- 
trated descriptions  of  popular  machines. 
2000  w.  U  S  Cons  Repts,  No.  1504— Nov. 
25,  1902.   No.  51856  D. 

RegnUtiona. 

Automobile  Regulations  in  Europe.  A 
synopsis  of  the  laws  governing  automobile 
traffic  in  the  various  countries.  7800  w. 
U  S  Cons  Repts,  No.  1490— Nov.  8,  1902. 
No.  51528  D. 

SeazchUghts. 

Acetylene  Searchlights  for  .\utomobiles. 
From  La  Nature.  Considers  some  of  the 
French  searchlights.  111.  1500  w.  Sci  Am 
— Nov.  15,  1902.  No.  51692. 

Speed  Measiizing. 

The  Auto-Chronograph.  Illustrates  and 
describes  an  apparatus  devised  by  M.  Mau- 
rice Espagnent  for  the  precise  measure- 
ment of  speed.  1600  w.  .\uto  Topics — 
Nov.  22,  1902.  No.  51817  C. 

Steam  Track. 

Aultman  4- Wheel  Drive  Steam  Truck 
for  Commercial  Use.  Herbert  L.  Towle. 
Drawings  and  description  of  a  heavy  truck 
designed  to  carry  a  load  of  5  tons.  1400  w. 
Auto  &  Motor  Rev — Nov.  i,  1902.  No.  51- 
495. 

Street  Ctoaoiiif. 

Automobiles  for  City  Street  Geaning 
Departments  Are  Desired.  A  discussion 
of  the  requirements  of  the  work  with  the 
aim  of  securing  a  self-propelled  vehide 
that  will  give  satisfactory  results.  111. 
2000  w.    Attto  &  Motor  Rev— Nov.   15,    j 

OOQle 
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Toitriaf  Car. 

Ward  Leonard  Gasoline  Touring  Car 
Ty'\%cMs%tA  Critically.  Herbert  L.  Towle. 
Thifl  mnchine  is  illustrated  and  discussed 
in  detail.  2300  w.  Auto  &  Motor  Rev— 
Nov.  22,  igo2.  No.  51790. 
Voiturette. 

The  M lines  Voiturettc.    Illustrated  de- 
tailed description  of  a  new  car  attracting 
attention  in  England.    2200  w.   Auto  Jour 
-  -Oct.  25,  1902.   No.  S1476  A. 
Winter  Service. 

Winter  Use  of  Automobiles.  A.  L. 
Clongli.  States  the  technical  difficulties  of 
()|)eraling  motor  vehicles  in  cold  weather, 
discussing  each,  and  aiming  to  show  that 
an  all  the  year  round  usefulness  is  possi- 
ble. 2200  w.  Horseless  Age — Nov.  19, 
Kxw.    No.  51782. 

HYDRAULICS. 

Electric  Pumping. 

See  Klectrical  Engineering.  Power  Ap- 
plications. 
Flow. 

The  Flow  of  Water  in  Wood  Pipes. 
Continued  discussion  of  paper  by  Theron 
A.  Noble.  4000  w.  Pro  Am  Soc  of  Civ 
Kngr*— Nov..  1902.   No.  52013  E. 

GoTWior. 

A  Water- Wheel  Governor  of  Novel 
Construction.  An  illustrated  description 
of  the  inertia  governor  of  the  centrifugal- 
hall  type  as  used  on  the  Replogle  '  Differ- 
eMial  Relay**  water-wheel  governor,  and 
the  reversing  frictional  clutch.  1500  w. 
Eng  News— Nov.  13.  1002.   No,  51^^ 

Hyif^ElcctTic  Stations, 

See  Electrical  Engineering.  Generating 
StatKMis. 

PHimbinf, 

Water  Supply  Systems  in  the  Ansonia 
Apartment  Hotel.  Illustrated  description 
of  the  supply  for  a  very  large  17-story  steel 
Mdd  irv>n  building  in  New  York,  with 
KoQ^ekeeping  and  family  hotel  apartxnesits 
for  15»  tenants,  jwoo  w,   Es^g  Rec— Nov. 


A  Ktw  rrincip>  *r  Hydnis'ic  Prtsses. 
li3orrtrji:v«s  *«>!  %3e5>cr:T<ions  of  afifsuica- 
tvcpis  of  tSt  r>rrK-rp::e  inxTCWvi  by  Otto 
Piii^i^rnv  m-*:>A  $;aves  the  Vtss  o:  ^^c^wer,  ai>d 
lAiX^  *wji]i  with  the  tjsm;  hyentr'-s:  piar.: 
o?  T*"*'*^   aomrrrcyiTor  at>d  r^P^"^-    V?cc 


Seie  Cix-n  Enpnsewng.  Water  SjqwuH, 


two  lobe  cycloidal  punijp,  and  i 
ages  shown.   2800  w.    Trans  A 
Mech  Engrs,  No.  0970 — ^Dec, 
51873. 

Sanlt  Ste.  lUrie. 

The  Sault  'Ste.  Marie  Wat 
Canal.  Illustrations  and  brief  ( 
of  one  of  the  greatest  hydranli 
ments  in  the  United  States.  10 
Am— Nov.  I,  1902.  No.  51444. 

Turbines. 

The  Jolly-McCormick  Turbii 
"Soo."'  An  illustrated  descriptio 
turbines  with  an  outline  of  the 
this  type.  1600  w.  Ir  Age — N01 
No.  51764- 

MACHmE  WORKS  AND  FOIT 

Accident  Prevention. 

The  Prevention  of  Accidents  1 
Workmen.  Jacques  Boyer.  A 
French  legislation  and  practice 
ing  workmen  from  accidental  in 
machinery.  4000  w.  Engineeri 
zine — Dec,  1902.  No.  51997  B. 
American  Tools. 

An  English  View  of  Americ 
William  H.  Booth.  Considers  t 
of  American  competition  as  re] 
chine  tools  upon  English  work. 
Am  Mach — Nov.  6,  1902.  No.  51 
Boiler  Shop. 

The  New  Boiler  Shop  of  the  / 
chine  Works  (Die  Nene  Kcs« 
der  Elsassischcn  Masdiincnb 
schaft  zu  Miilhansen  i  Elsass^ 
plans  and  sections  of  the  hoildi] 
ing  arrangement  of  cranes,  tods 
w.  Zdtschr  d  Ver  Dentschr  Ing 
1902.  Na  51914  D- 
Bolta. 

The  Stress  00  Bolts  in  Senr 
H.  Barr.  Presents  the  resaltj 
direct  measnrenxiits  of  the  iaita 
to  screming  np,  and  gives  what 
to  be  a  ratioaal  urjtiiinu  of  tke 
the  res«l»st  load  after  the  est 
has  beer  added.  ^«o  w.  Si 
Ej^gt^g— Oct..  iqoa.  Xc  52017  C 


•   Rrilrctti       Brass       Fccmdiai 
Btxssvs.     C  Vxixrs.     Descxih 

of  3Dol*3ac-     ^-      ii<DP  ^-     -^ 

A  *S^  ,-c  Casie-HardesiiD^    E. 
y.£R;    rViirrQws  a  meAog  adopi 

534UI6. 


JkmtT  FteQti^    Wm  T.  Wiariii.    IV- 
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ascription  of  the  new  pit  in  which 
linery  is  worked  entirely  by  elec- 
1600  w.    Ir  &  Coal  Trds  Rev— 
1902.  No.  51886  A. 

g  Iron  for  Small  to  Medium  Large 
achinery  Castings.  P.  Burke. 
Jggestions  from  the  writer's  ex- 
based  on  the  percentage  of  com- 
rbon,  free  carbon  and  silicon.  1000 
idry— Nov.,  1902.  No.  51530. 
m  Casting.  A.  E.  Fay.  Showing 
I  idea  of  vacuum  casting  to  be  er- 
and  indicating  two  legitimate  uses 
lea.  Reviews  early  inventions  util- 
e  vacuum  idea,  and  the  work  of 
inventors  in  order  of  time.  5400  w. 
-Nov.  6,  1902.   No.  51568. 

ling. 

idustrial  Economy. 

ools. 

Action  of  Cutting  Tools.    William 

From  a  paper  read  before  the 
Assn.    Defines  true  cutting  action 

action  of  shearing  and  of  abra- 
cxx)  w.  Am  Mach — Nov.  2"?^  1902. 
23. 

ination    Dies    for    an    Aluminum 
[.   Robinson.    Illustrations  of  the 
li  description  of  the  operation.  800 
Mach— Oct.  30,  1902.  No.  51438. 
ling  Brass  Clock  Gears — Movable 
g  Devices.   William  Doran.    Illus- 
of  punch  and  die,  with  dcscrip- 
their  use.    1000  w.    Am  Mach— 
1902.  No.  51439- 
^anes. 
Electrical  Engineering.  Power  Ap- 


•y  of  Centrifugal  Blowers  or  Fans. 
Carpenter.  Abstracted  from  new 
of  Heating  and  Ventilating.  The 
article  considers  the  theory  of 
Murgue.  1800  w.  Sib  Jour  of 
-Nov.,  1902.    Serial,  ist  part.    No. 


ative  Conditions  for  Forging 
From  a  paper  by  H.  F.  J.  Porter, 
he  Engine  BUdr's  Assn.  Outlines 
cesses  considered  necessary  in  the 
irture  of  high  grade  forgings.  2000 
Mfr— Nov.  13,  1902.   No.  51707. 

fvelopment  of  Machine  Shop  For- 
Stanley   H.    Moore.     Considers 

s  for  finding  the  cost  and  propor- 
machines  built  in  a  series  of  sizes. 

.     Mach,  N  Y—Nov.,  1902.     No. 


Foimdries. 

Foundry  Progress.    Harris  Tabor.   Re- 
views the  progress  made  in  the  casting  of 
metals  during  the  last  25  years.   lU.    1600 
w.  Am  Mach— Nov.  6,  1902.  No.  51555- 
Foundry  Management. 

Foundry  Management  in  the  New  Cen- 
tury. Robert  Buchanan.  The  first  of  a 
senes  reviewing  the  best  modem  foundry 
practice  in  Europe  and  America.  The 
present  paper  deals  with  the  economical 
production  of  castings.  3500  w.  Engi- 
neering Magazine — Dec,  1902.  No.  51- 
992  B. 
Gear  Cutting. 

A  Swedish  Worm  Spur  and  Spiral  Gear 
Cutting  Machine.  An  illustrated  descrip- 
tion of  a  machine  for  cutting  spur  and 
worm  gear  wheels,  and  its  action.  600  w. 
Am  Mach— Oct.  30,  1902.  No.  51437- 
Jigs. 

Jigs  for  Molding  Machines.  S.  H. 
Stupakoff.  From  a  paper  prepared  for 
the  Boston  meeting  of  the  A.  F.  A.  Ex- 
plains the  use  of  a  plate  in  connection  with 
a  suitable  jig,  especially  prepared  for  the 
purpose,  and  the  advantages.  III.  2500 
w.  Foundry — Nov.,  1902.  No.  51532. 
Lathes. 

A  Forty-Four-Foot  Pit  Lathe.  John  M. 
Bamay.  Illustrated  description  of  the  con- 
struction of  a  heavy  pit  lathe  for  the  man- 
ufacture of  electrical  machinery.  600  w. 
Trans  Am  Soc  of  Mech  Engn"s,  No.  0968 — 
Dec,  1902.    No.  51875. 

Railway  Wheel  Lathe.     An  illustrated 
description  of  an  interesting  machine  re- 
cently brought  out  in  England.     400  w. 
Engng— Nov.  7,  1902.    No.  51742  A. 
Locomotive  Building. 

The  Progress  of  Locomotive  Building 
in  America.  Editorial  reviewing  the  fig- 
ures prepared  by  the  census  authorities 
indicating  the  progress  of  this  industry  in 
the  United  States  during  the  last  ten  years. 
1000  w.  Engng — Oct.  24,  1902.  No.  51- 
486  A. 
Locomotive  Works. 

Enlargement  of  the  Baldwin  Locomotive 
Works.  An  illustrated  description  of  the 
principal  features  of  the  extensive  en- 
largement now  under  way.  3200  w.  Ry 
Age— Nov.  21,  1902.    No.  51834. 

Improvements  at  the  Baldwin  Locomo- 
tive Works.  An  illustrated  account  of  ex- 
tensive improvements,  mostly  additions 
and  remodeling  of  present  equipment.  1500 
w.  R  R  Gaz~-Oct.  31,  1902.  No.  51459. 
Machine  Constniction. 

A  Review  of  Progress  in  Machine  Con- 
struction.    Dr.   Francis   Reuleaux.     Re- 
views the  work  of  this  paper  during  its 
life  of  twenty-five  years.     1000  w^r<^/> 
Mach-Nov.  6,  1902.    Ko.  SiSSS^'^^S^^ 
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Manufacturing  Plant 

The  New  Works  of  the  B.  F.  Sturte- 
vant  Co.,  at  Hyde  Park,  Massachusetts. 
W.  B.  Snow.    Brief  general  description  of  . 
the  plant.     1500  w.    Eng  News— Oct.  30, 
1902.    No.  51449- 

Metal  Working. 

Metal  Working  Machinery.  Abstract 
of  a  United  States  Census  report,  prepared 
by  Edward  H.  Sanborn  upon  the  produc- 
tion of  metal  working  machinery  in  the 
United  States  during  the  census  year.  4300 
w.    Ir  Age— Nov.  20,  1902.    No.  51769. 

Perforating  Flat  and  Cylindrical  Sheet 
Metal.  Joseph  V.  Woodworth.  An  illus- 
trated description  of  dies  and  fixtures  used 
and  methods  of  operating.  1600  w.  Am 
Mach— Nov.  27,  1902.    No.  52024. 

MilUng. 

Milling  Cutters.  S.  N.  Brayshaw.  Read 
before  the  Manchester  (Eng.)  Assn.  of 
Engrs.  On  the  making  of  cutters,  their 
use  and  abuse,  giving  methods  that  the 
writer  has  found  successful.  111.  4800  w. 
Mcch  Engr— Nov.  i,  1902.  No.  51612  A. 
Milling  Machine  Feeds.  P.  V.  Vernon. 
Describ-js  a  method  of  feed  driving,  which 
the  writer  considers  efficient  and  practical. 
Also  editorial  note.  2000  w.  Am  Mach — 
Oct.  30,  1902.    No.  51440. 

Molding  Machines. 

The  Relation  of  the  Molding  Machine 
•o  Foundr>*  Labor.  C.  H.  Mumford.  Ad- 
dress before  the  New  England  Foundo'- 
men's  Assn.  Discusses  the  relation  of  the 
molding  machine  to  union  foundry  labor. 
3800  w.  Ir  Age— Nov.  20,  1902.  No. 
5i7t)8. 

Ping  Pong  Balls. 

American  Manufacture  of  Ping  Pong 
Balls,  Joseph  Misko.  An  illustrated  de- 
scription of  the  method.  1200  w.  Am 
Mach— Nov.  20,  1002.    No.  51786. 

Planer. 

Spur  Gear  Planer.  Illustrated  descrip- 
tion of  a  machine  for  planing  large  spur 
gears  by  the  use  of  a  single-ooin*ed  tool 
and  templets,  500  w.  Mach.  rC  Y — Nov.. 
loco.    No.  51600  C. 

Qnidc  Retnin. 

"The  Slow  Ad>-ance  and  Quick  Return 
Motion"  as  Produced  bv  Means  of  Ellip- 
iical  Wljeels.  Prof.  C  W.  MacCord.  Dis- 
cusses a  method  depending  upon  the  vary- 
mg  angular  velodtr  of  ooe  elliptical  vheeL 
driven  by  another  which  revolres  with  nni- 
fc^ntn  speed.  HI.  iSoo  w.  Stereos  Ind — 
Oct«  lacc    No,  51547  D. 


The  TneatnKiit  of  Madunerr  in  RoIHng 
MilK  G,  £.  Flanatan.  Dixisses  the 
Wad  treatment  the  machinery  nsaaDr  re> 
cnve&     X400  w.     Am   MndH-Kor.   ao. 


Sngby  Works. 

The    Ruffby    Works    of    tii 
Thompson-Houston  Companv. 
trated  detailed  description  of  tl 
and  their  equipment.    4500  w. 
Lond— Oct.  24,  1902.    No.  514& 

Screw-Threads. 

Finer  Screw  Threads.  Charl 
ter.  Argues  that  the  existing 
duces  the  area  of  cross-section 
unnecessarily,  and  that  the  ste 
tion  allows  the  nut  to  jar  loose 
table  for  the  system  proposes! 
600  w.  Trans  Am  Soc  of  M< 
No.  0964— Dec,  1902.    No.  518! 

Shafting. 

Shafting  Out  of  Line.     D. 
Calls  attention  to  the  great  wast 
due  to  imperfect  shafting  and  : 
lined  up  shafting,  and  gives  m 
termining  the  diameter  needed 
mit  a  given  horse  power,  and 
for  speed,  etc    2000  w.    Am 
20,  1902.     No.  S1788. 

Shrinkage. 

An  Automatic  Foundry  Tcs 
traction.     Asa  W.  Whitney, 
test  for  contraction  proposed  ai 
chill  test  for  cast  iron.    2200  w 
Nov.  13,  1902.    No.  51671. 

Springa. 

Diagrams  for  Semi-Ellij 
Springs.  Lawford  H.  Fry.  t 
embodying  the  formulas  used 
sign  of  semi-elliptic  plate  sprii 
are  used  on  railroad  rolling 
method  of  operation.  1700  w. 
—Nov.  20,  1902.    No.  51785. 

Springs  and  Spring  Maldi 
MiDer.  Presented  before  dH 
Mas.  Blacksmiths*  .'Vssn.  Cons 
of  importance  in  regard  to  t 
and  mannfactnre.  1600  w.  Rj 
— Nov.,  1902.  No.  51524. 
StandardiiatiaB. 

Analysis  by  Rote.  Discnssi 
dency  of  carrying  mechanical  s 
tion  too  far:  or  ihe  danger  c 
xzing  methods  of  testing,  and 
analysis,  as  well  as  material 
EagT.  Lond — Oct.  24,  igoc  K 
Toala. 

A  Study  of  Lathe  Tools  () 
Octils  de  Tours).  A  genera 
the  rarioDs  forms  of  modem  ti 
in  the  lad>e  with  umueious  i 
and  a  bBb3}0|TapliT.  3500  w. 
Mecaojqne— Oct.  31.  1902. 
E-^F, 
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kshops.  Deals  only  with  general 
5n.  '2200  w.  Iron  &  Coal  Trds 
)v.  7.  1902.    No.  51751  A. 

idustrial  Economy. 

RIALS    OF    CONSTRUCTION. 


ved  Method  of  Manufacturing 
Yellow  Metal,  and  Naval  Brass, 
lartin.  Describes  a  new  process 
itilizes  the  heat  contained  in  the 
or  the  purpose  of  rolling  the  metal 
breaking  down"  and  "drawing  on*' 
2500  w.  Can  Engr — Nov.,  1902. 
36. 

al  Brassfounders*  Alloys.  John  F. 
in.  Discusses  the  causes  that  have 
he  making  of  inferior  metals,  and 
innovations  in  the  mixing  of  al- 
x»  w.    Foundry — Nov.,  1902.    No. 


Diseases  of  Iron^  and  Copper 
heitserscheinungen  in  Eisen  und 
).  E.  Heyn.  An  examination  of 
nges  in  the  constitution  of  metals 
nay  be  compared  to  the  diseases  of 
»eings.  3500  w.  Stahl  u  Eisen — 
;.  1902.    No.  51954  D. 

ictnre. 

Microstructure  of  Iron  and  Steel. 
Post.  Address  before  the  Nat.  R. 
.  Blacksmiths'  Assn.  Explains  the 
of  preparing  the  specimens  and 
thods  of  investigating.  111.  2200 
Age — Nov.  20,  1902.    No.  51767. 

Bg. 

jw  Oil  Testing  Machine  and  Some 
Results.  Albert  Kingsbury.  Illus- 
and  describes  the  apparatus  and 
s  of  testing,  arranged  with  special 
ce  to  investigating  the  effects  of 
body  or  viscosity  while  excluding 
sets  of  the  other.  2500  w.  Trans 
c  of  Mech  Engrs,  No.  0973 — Dec, 
No.  51872  C. 

IS. 

Composition  of  Porcelains  for  Elec- 
Purposes.  Abstract  of  a  paper  by 
S.  Watts,  in  the  Transactions  of 
lerican  Ceramic  Society.  Gives  re- 
I  exhaustive  tests  on  electrical  in- 
I  porcelain.  3500  w.  Elec  Wld  & 
•Nov.  15,  1902.    No.  5 1 717. 

iriments  with  Modem  Steel  Wire 
iche  mit  Neuem  Stahldrahtsorten). 
Divis.  An  exhaustive  examina- 
;  steel  wire  with  respect  to  its  use 
oe  hoisting  cables.  Serial.  Part  I. 
'.  Oesterr  Zeitschr  f  Berg  u  Hiit- 
-Nov.  I,  1902.    No.  sigds  D. 


MSASURBMSNT. 

Deflectioa. 

The  Deflection  of  Beams  by  Graphics. 
Willibald  Trinks.  An  argument  for  the 
desif^  of  machinery  on  the  basis  of  de- 
flection permissible  rather  than  strength, 
and  for  the  use  of  graphical  methods  for 
determining  the  amount  of  deflection.  4800 
w.  Trans  Am  Soc  of  Mech  Engrs,  No. 
0961— Dec,  1902.    No.  51881  C 

Heat  InsnUtioiL 

Heat  Resistance,  the  Reciprocal  of  Heat 
Conductivity.  William  Kent.  Advocates 
the  use  of  figures  representing  resistance 
instead  of  conductivity,  giving  reasons  for 
the  change  and  suggestions  for  a  standard 
to  be  adopted.  1800  w.  Trans  Am  Soc 
of  Mech  Engrs,  No.  0955— Dec,  1902.  No. 
51884. 

Measurements. 

A  Rational  Solution  of  the  Problem  of 
Weights  and  Measures.  Sidney  A.  Reeve. 
A  discussion  of  the  advantages  and  disad- 
vantages of  the  metric  system  and  an  ad- 
vocacy of  the  advantages  of  a  system 
which  subdivides  by  halves,  thirds,  and 
quarters.  4800  w.  Trans  Am  Soc  of  Mech 
Engrs,  No.  0959— Dec,  1902.   No.  51882  C. 

Metric  System. 

The  Metric  System.  F.  A.  Halsey.  Dis- 
cusses the  actual  use  in  countries  where  it 
has  been  adopted,  showing  the  con- 
fusion of  units  to  have  been  increased 
rather  than  diminished.  20,000  w.  Trans 
Am  Soc  of  Mech  Engrs,  No.  0956 — Dec, 
1902.    No.  51883  D. 

Surveying  Instruments. 

The  Use  of  a  Surveying  Instrument  in 
Machine  Shop  Practice.  Charles  C.  Tyler. 
Describes  its  use  for  laying  out  work 
where  the  dimensions  are  so  great  as  to 
demand  the  use  of  portable  machine  tools 
secured  to  a  large  floor  surface  plate,  the 
tools  being  moved  rather  than  the  parts 
which  are  being  machined.  111.  4600  w. 
Trans  Am  Soc  of  Mech  Engrs,  No.  0969— 
Dec,  1902.    No.  51874  C. 

POWER   AND   TRANSMISSION. 

Accounts. 

Power  Plant  Accounts.  Considers  use- 
ful data  that  should  be  registered  in  the 
accounts  of  the  engineer  or  superintend- 
ent of  power  plants.  3500  w.  Engr,  U 
S  A — Nov.  I,  1902.    No.  51 5 16. 

CablewAjrs. 

Aerial  Cable  Transportation.  William 
Hewitt  An  illustrated  review  of  the  va- 
rious systems  and  the  uses  to  which  they 
have  been  applied.    Also  discussion.    8200 
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Coapretied  Air. 

Air  Appliances  in  the  Wabash  Shops. 
An  illustrated  description  of  modem  ap- 
pliances for  utilizing  compressed  air.  2300 
w.   Ry  Age— Nov.  7,  1902.   No.  51637. 

Compressed  Air  in  English  Mines.  Syd- 
ney F.  Walker.  Discusses  arrangements 
which  result  in  losses,  and  the  methods  of 
overcoming  them.  2200  w.  Mines  &  Min 
-Nov.,  1902.     No.  51564  C. 

Details  of  Vertical  Air-Compressor 
(Kinjj-Ricdlcr  Type).  An  illustrated  de- 
scription. 1500  w.  Plate.  Engng — Nov. 
14,  1902.    No.  51870  A. 

Escalator. 

The  Escalator.  An  illustrated  descrip- 
tion of  a  notable  installation  of  moving 
stairways  in  Macy's  new  store  in  New 
York  city.  900  w.  Eng  Rec — Nov.  8, 
1902.    No.  516O5. 

Gas  Power. 

Sec  Gas  Works  Engineering. 
Power  Plants. 

The  Development  of  Power  Plants. 
Fred  R.  Low.  A  review  of  improvements 
during  the  last  quarter  of  a  century,  and 
the  causes  of  the  great  advance  in  power- 
prt*»ducin«r  apparatus.  3500  w.  Am  Mach 
—Nov.  0.  1902.     No.  51553. 

The  Power  Plant.  Charles  H.  Benja- 
min. The  first  of  a  series  of  papers  con- 
sidering the  location,  const niction,  equip- 
ment, arrangement,  cost  and  operation  of 
power  plants.  3500  w.  Engr,  U  S  A — 
Nov.  15,  1902.    Serial,     ist  part.    No.  51- 

Windmills. 

Test  and  .Analysis  of  a  Windmill. 
Howard  V.  Meeks  and  George  H.  San- 
der. Graduation  thesis.  The  test  was  to 
determine  the  h.  p.  developed  for  differ- 
ent veKKities  of  wmd  and  to  see  how  these 
results  compared  with  the  theory  as  given 
by  Rankine  in  formula  4,  page  216,  "Steam 
Engine"  1500  w.  Stevens  Ind — Oct., 
1002.     No.  51548  D. 

SPECIAL  MOTORS. 

Entropy  Analysis. 

Entropy  .\nalysis  of  the  Otto  Cycle. 
Sidney  .-K.  Reeve.  Faw'^rs  the  construction 
01  the  entropy  diagram  for  all  engine  tests. 
2500  w  Trans  Am  Soc  of  Mech  Engrs. 
No,  ooco — Dec,,  loaa.    No.  5i^\ 

Gnt  Engines. 

Engines  fv>r  Blast  Fnmaoe  Gas  ^Nfc^ 
tears  a  Oai  de  Hant-Fonmeau>.  H.  Hu- 
bert, .\  review  of  the  dex-elopment  of 
targe  cas  engines  for  use  with  Mast  far- 
nace  gase^  with  especial  reference  to  the 
rVUnure-Debootteville-CodDenll  engines. 
i2Xix>  w.  2  p3ate&  Rev  Univ  des  Mi&e»— 
Sept .  looi    Xa  51<il'»  H. 


The   Construction   of  Large 

S'nes  (Verschiedeue  C6iistnicti 
rossgasmotoren  tmd  ihr  Vol 
Betriebe).  H.  Reinhardt  ] 
many  large  engines,  with  e^ei 
ence  to  the  use  of  blast  fans 
10,006  w.  2  plates.  Stahl  u  Ei 
I,  1902.  No.  51948  D. 
Gasoline  Engines. 

The  Different  Grades  of  Gai 
gines.  Albert  Stritmatter.  Des 
features  of  the  different  grades, 
the  work  for  which  they  are  ada 
w.  Am  Mfr — Oct.  30,  1902.  N< 
See  also  Mechanical  Engineer 
mobiles. 
Gas  Power. 

See  Gas  Works  Engineering. 
Oil  Engine. 

Test  of  a  Priestman  Safety  C 
S.  P.  Howe,  and  C.  Waterb 
scribes  the  engine  and  method 

fving  results.    111.    3200  w.    S 
ngng— Oct.,  1902.    No.  52018  ( 

STEAM  ENGINEESINC 

Air  Pnmps. 

Some  Notes  on  Air- Pump  E 
L.  Browne.  Considers  the  imp( 
borne  by  the  condensing  appai 
steam  plant,  and  the  weaknes: 
designs  of  condensers  and  air  pi 
w.  Elec  Engr,  Lond — Nov.  14, 
rial,     ist  part.    No.  51853  A. 

Balancing. 

On  the  Balancing  of  Loconc 
gines.  W.  C.  Kemot.  Read  1 
Australasian  Assn.  for  the  Ad 
ence.  An  account  of  engines  ^ 
proved  unsatisfactory  because  1 
no  balance  weights,  and  the  re 
being  properly  balanced.  A  gi 
cussion  of  the  subject.  3200  w. 
Oct.  31,  1902.   Na  51623  A. 

Holler  Axnngement 

The  Arrangement  of  Boilers 
Steamers  (Anordnnng  der  Bet 
fur  die  Prope:lerbei  Schiffen). 
si  on  of  the  Leux  system  of  plac 
tube  boilers  in  two  tiers.     Seria 
^«oo  w.    Schiffban — Nov.  8.  igos 
0CV4  D. 
Boileia. 

Navy  Boiler  Repairs.  Editot 
of  a  repon  issued  by  the  British 
rrtaking  a  comparison  between  j 
shell  boilers  and  those  fitted  w 
tube  boilers.  1700  w.  Ei^iigs- 
lacc.    Xo.  5iSlw>  A. 

SpcdficatsoD  for  a  T-atwr»«^^.ip 
?:.  by  S  iu  f or  200  Ih.  WoricB« 
.    Points  oat  the  main  fcatuies  to 
xica    and  g:ves   dxiDcnskms  an 
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'rac  Engr— Nov.  14,  1902.  Sc- 
ftart.  Na  51850  A. 
ter-Tube  Boiler  in  the  Ameri* 
ntile  Marine.  William  A.  Fair- 
ifly  reviews  the  history  of  water 
s,  and  considers  the  features  im- 

designing  a  boiler  suitable  for 
vessds,  uie  types  in  existence 

the  advantages,  the  operation, 
etc.  19  plates.  26300  w.  Trans 
f  Nav  Archts  &  Marine  Engrs. 
Dv.,   1902.     No.   51798   D. 


zers.  H.  F.  Schmidt.  Gives 
of  advantages  from  the  use  of 
s.  1700  w.  Am  Elect'n — Nov., 
S1603. 


lomical  Mill  Engine.  Data  and 
the  feed  water  tests  of  a  16  and 
Cooper-Corliss  engine,  and  coal 
?  plant  connected  therewith,  as 
port  of  George  H.  Barrus.  with 
n  related.  2200  w.  Eng  Rec — 
».    No.  51659- 

Engines  on  the  Great  Lakes 
)ast  Engineer's  Point  of  View, 
ekin.  A  comparison  with  coast 
lowing  that  the  one  great  aim  of 
igines  seems  to  be  reduced  cost, 
e    work    done    on    an    average 

1600  w.    Marine  Engng — Nov., 

51650  C. 

engines  at  the  Diisseldorf  Ex- 
jt^  Machines  a  Vapeur  a  I'Ex- 
e  Dusseldorf).  P.  Dujardin. 
trations  of  the  more  important 
nd  a  plate  showing  the  large 
)ing  engine  by  Haniel  &  Lueg. 
I   plate.     Genie  Civil — Nov.    i, 

51904  D. 


es  in  a  Steel  Mill  Caused  by 
Water.  A.  Osgyani.  An  ac- 
roubles  in  a  plant  at  Astoria, 
id.  and  means  taken  to  remedy. 
•  Age — Nov.  6,  1902.    No.  51567. 


I  Capacity  for  Engine-Driven 
s.  Walter  I.  Slichter.  Discusses 
m  of  a  flywheel  and  the  causes 
ce  the   force  on   the  crank-pin 

fa  revolution.    3500  w.    Trans 
Mech  Engrs,  No.  0967 — Dec, 
51876. 

msumption.  R.  B.  Starbuck. 
•e  the  Toledo  Div.  of  the  Cent 
\  R.  Officers.  An  account  of 
ained  in  burning  soft  coal  with- 
according  to  the  Sinclair  svs- 
w.  St.  Louis  Ry  Qub— Oct 
Mo.  51526. 


HMt 

The  Loss  of  Heat  from  Bare  Steam 
Pipes.  Charles  P.  Paulding.  Showing 
that  Pedet's  theory  of  the  loss  of  heat 
from  a  surface  maintained  at  constant 
temperature  gives  results  in  agreement 
with  practical  tests  of  the  loss  of  hett 
from  bare  steam  pipes.  1200  w.  Stevens 
Ind— Oct,  1902.  No.  51548  D. 
Indicators. 

The  Testing  of  Indicator  Springs  (Die 
Prufung  der  Indikatorfedem).  E.  Roser. 
Giving  descriptions  of  various  methods  of 
testing  indicator  spring  both  hot  and  cold, 
including  the  methods  and  appliances  in 
the  leading  mechanical  laboratories  of  Ger- 
many. 5000  w.  Zeitschr  d  Vcr  Deutscher 
Ing— Oct.  18,  1902.  No.  51913  D. 
Liquid  FueL 

See  Marine  Engineering. 
Pipe  Joints. 

Troubles  with  and  Remedies  for  Leaky 
Pipe  Joints.  C.  A.  McAllister.  Calls  at- 
tention to  conditions  that  must  be  fulfilled 
in  designing  flanges,  and  other  thinp  re- 
quiring attention  to  secure  tight  joints. 
Especially  referring  to  marine  work.  1800 
w.  Marme  Engng-»-Nov.,  1902.  No.  51- 
652  C. 

Pressure. 

The  Safe  Working  Pressure  of  Steam 
Boilers.  W.  H.  Wakeman.  An  ex^ana- 
tion  in  full  of  rules  for  determining  the 
safe  working  pressure.  2800  w.  Engr,  U 
S  A— Nov.  I,  1902.  No.  51517. 
Pumping  Engines. 

See  Civil  Engineering,  Water  Supply. 

Steam  Heating. 

Radiators  and  Heating.  H.  H.  Kelley. 
Illustrates  and  describes  many  styles  of 
cast  iron  radiators,  with  suggestions  for 
determining  the  heating  surface  and  other 
requirements.  2000  w.  Engr,  U  S  A^ 
Nov.  I,  1902.    No.  51515. 

The  Heating  of  Buildings  with  Very 
Low  Pressure  Steam  (  Le  Chauffage  des 
Batiments  au  Moyen  de  la  Vapeur  a 
Trcs  Basse  Pression).  H.  Hejrninx.  With 
details  of  the  apparatus,  showing  the  ad- 
vantages of  low  over  high  pressure  steam 
for  heatinsr.  3000  w.  Revue  Technique — 
Nov.  10,  1902.    No.  51910  D. 

Steam  Plant 

Lightincr  and  Heating  Plant  at  Teachers' 
Colle^.  New  York  City.  Illustrated  de- 
scription of  a  steam  power  plant  for  fur- 
nishing light  and  heat  for  six  buildinss. 
2800  w.  Engr,  U  S  A— Nov.  15,  190a.  No. 
51754. 

Modem  Boiler-House  Plant  F.  J. 
Wtfden-Stevens.  Discusses  the  consider- 
ations reciuiring  care  in  the  coostn^dBoa  ol 
steam-raising  plants  lot  \aiv  V 
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^'Mitf  w.    Ar/"hf,  ly>n/l— Nov.  7,  rgoa.    Na 
5»7^4  A 

fow^r  xnA  V^mtiUti/'m  in  th«  Btah 
't^mpl^  of  Mmir,  CTiirajfo.  Illnst rated  de- 
%et'%^'%f,fi  of  fh^  merhanical  fteam  plant, 
^%pff'iA\]y  fh^  arMnjBf^ment  for  ventibtin^ 
»n/J  h^-^ifmiK  fh^  afMitoritim.  1700  w.  Eng 
J/^-r^    .N'/,v.  K  tf/a,    No.  51664. 

'fhr-  f;r;i/|y  St^am  Turhin*-.  An  illus- 
ff»»r/I  /|^<5rnption  of  a  niiw  Ateam  turbine 
w)iirh  /IrrivM  if%  motive  power  from  the 
^xpan%ive  Utrcc  (A  Meam,  the  same  as 
d/»e^  th^  reriproratinjf  engine.  Its  ad- 
varitagr^  arr  maiH,  and  tests  reported. 
uitm  w,  Ir  Arc  Oct.  30.  IQ02.  No.  51- 
44  r 

Thr  Strain  Turbine.  Outlines  the  gcn- 
rr«I  prinrijylrn  of  the  leading  types  of 
Rtraifi  tttrbinr^,  paying  more  attention  to 
I  heir  tlirrniodynainir  than  to  their  con- 
Mrnrlivr  fratnrrs.  III.  2500  w.  .\fach, 
N  V  N<»v.,  IV)2.  No.  51598  C 
Stoking. 

Am  Iinprovrd  Method  of  Economicjil 
l''iriiig  (ftinr  Nnic  Foucrmigsweisc  znr 
iMn-irhnmknng  drs  Kohlenmissbranchcs). 
I.  II.  Mrhrtrns.  A  discussion  of  i)ossible 
iinprnvrninits  in  furnace  construction,  in- 
cluding the  usr  of  hollow  grate  bars  to 
supply  hrjitcci  iiir.  Serial.  Part  I.  3500 
w.     (ilnsrrs  Annnlen— Nov.  x,  IQ02.     No. 

510^4  n. 

Mrthodicrti  Sinking  for  Kirgc  Installa- 
tion of  Water  Tube  Roilcrs.  Dajfnino 
Anilio  b'xplrtins  the  necessity  of  uniform 
chai^inK  ;uul  njcans  taken  to  secure  good 
irsuitH.  describing  an  a^>paratus  for  giv- 
n)^  the  victuals  autotuatically.  III.  1800 
w      Maiiuo  bVgng     Nov.,  lixu.     No.  «;i- 

Sup^ihMting. 

Retub<  of  IVsts  of  CvMUpound  Engine 
INiuR  Superheated  Stc,\n>  vFinigc  Be- 
tchowwiujix^n  i'^ver  do  Kesultaten  der 
StwMubepux'x  en  met  vie  Compvnmd- 
St\vuu\^,u'hi«e.  Wet  ken de  met  Overh-t:en 
St^s^nO  U  \  Raxenck,  Pata  and  re- 
swltx  v-t  tv'x^s  xM'  iV.o  er.«;r,e<  of  the  TuK»n- 
tiA  S*,M«nv»jC  M'!:^  at  M^sohcxle,  ^xv*  w. 
W  lnjtv:\'.em-    iV:   \5^  kw     No  510150  P 

Vajwi^      Vt    1  o^^     \V:;v  especi*^  ^^ 

^*A?a  A^s-  *v^','*:^  o:  rei^t^    .'^ikV  >»     Krx^TC 
r<s">i^'X'^^    ^V:   is  "^^^     ^-  5:o«v  P 

TVe  :^'^hffhv«;  ^T««t  of  $3Q«crt3«K:-r^ 


of  the  ccooomj  of  Id|k|i  \ 
mg,  as  obtained  in  the  Sdmodl; 
2000  w,  Oesterr  Zeitsdir  f  Ba 
tenwesen — Nov.  8.  1902.   Xo.  5i( 

Trials  of  a  Boiler  and  Pnr 
potmd  Engines.  Michad  1 
States  the  object  of  the  triab 
rcstdts.  900  w.  Mech  Engr 
1902.    Serial,     ist  part.    Na  51 

Thennodynamics. 

Second  Law  of  Thermo-Dyn 
cob  T.  Wainwright  An  attadi 
law  that  of  a  given  amount  ( 
given  temperature  only  a  well  d 
tion  can  bt  converted  into  worl 
Ice  &  Refrig— Nov.  i,  1902.    N< 

Valve-Gears. 

Graphical  Chart  for  the  S 
Valve-Gear  Problems.  W.  F.  D 
scribes  a  form  of  diagram  01 
representation  of  the  relationi 
which,  once  drawn,  shall  contai 
tion  of  all  possible  problems 
usual  working  range.  2500  w. 
Soc  of  Nav  Engrs — Nov.,  190s 
897  H. 

Method  of  Laying  Out  and 
Valves  by  Means  of  Valve  Diag 
port  of  a  lecture  by  Prof.  C.  i 
the  setting  and  design  of  eng 
2500  w.  Engr,  U  S  A — Nov.  15 
51756. 

The  Balancing  of  Valve  Gea 
cussion  of  the  force  due  to  f 
force  due  to  gravity  and  the  f 
inertia,  advancing  a  method  by 
crank  fhaft  and  valve  gear  be 
be  relieved  of  the  inertia  force 
tion  with  the  gravity  effect.  8  | 
w.  Trans  .\m  Soc  of  Nav  Arc 
rine  Engrs.  No.  16— Nov..  190 
808  D. 

MISCELLAHT. 
Aeionantics. 

rV  Braiskr  Airship  Disas 
acv>>cr:  w::h  :!!*j5t ratten 5.  7 
.Vn^ — Nov,  :>  :oci2.    No.  5 1691 

Racers:  Piaster?  ir.  Aeron: 
Reomte*  Cirastropbe*  en  Aei 
G.  E5?»-a.!!i<r.  A  <M3C=5sioa  of 
A::^i  ie  Brxis-Vr  *oc:«i«:ts  si 
:«OKi>:^r  f -r  tr.iiar='tr  frapiini 
Kj<c<rs?rr  ir.   irar^Le  haljc«n 


Kcrr>ML 


c  >rsr>e*  tqkib  Bk 
csscrcisfs  X^i'nsxD^rDcs  sac  jcs  I 
>Cax  R^T^imsiir.  Hi  wii^^  d 
oi  ^«f  K-iftc.  tbs  T=^  mfl  4k  i 
itror  of  :^  irisAJne  mmi  it 
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Cachinea. 

al  Machines  and  Their  Uses. 
w  Viola.  Describes  the  vari- 
f  centrifugal  machinery  in  use 
irating  and  refining  of  sugars, 
the  like.  III.  3500  w.  Trans 
Mech  Engrs,  No.  0000 — Dec, 
11871  C. 


)iscussions  and  Notes  of  Ex- 
jooo  w.  Trans  Am  Soc  of 
s,  No.  0954— Dec,  1902.     No. 


stem  for  Office  Use.  Henry 
Describes  a  system  for  filing 
g  clippings,  etc  111.  1700  w. 
Soc  of  Mech  Engrs,  No.  0965 — 
No.  51878. 


ir.  Editorial  review  of  a  lec- 
r.  Carl  von  Linde,  on  "The 
application  of  Liquid  Air."  De- 
»ssibility  of  using  it  for  cold 
a  commercial  scale.  2200  w. 
V.  7,  1902.    No.  51743  A. 

pson  Liquid  Air  Plant  at  Mc- 
rsity,  Montreal.  Prof.  John 
ly  reviews  the  processes  of  va- 
imenters.  and  gives  an  illus- 
•iption  of  the  Hampson  appa- 
;s  performance.  1300  w.  Can 
5 — Nov.,     1902.       No.     51709. 


SefrigexmtioiL 

Absorption  Refrifi^erating  Machines 
(Sulle  Macchine  Refrigeranti  ad  Assorbi' 
mento).  R.  Manzetti.  A  thermodynamic 
study  of  the  absorption  class  of  machines, 
using  the  temperature-entropy  diagram* 
7000  w.  Ann  d  Soc  Ing  e  Arch  Ital — No. 
Ill,  1902.    No.  S1970  F. 

Lake  Superior  Cold  Stores.  General  il- 
lustrated description  of  the  plant  of  the 
Lake  Superior  Produce  &  Cold  Storage 
Co..  at  Houghton,  Mich.  700  w.  Ice  & 
Refrig— Nov.  i,  1902.    No.  51518  C. 

The  Refrigerating  Plant  of  the  Berlin 
Cold  Storage  Company  (Die  Berliner 
Kiihlhauser  der  Gesellschaft  fiir  Markt 
und  Kuhlhallen).  Dr.  C.  Lindc  With 
full  details  of  the  construction  and  ma- 
chinery of  this  important  cold  storage 
plant  in  Berlin.  4000  w.  Zeitschr  d  Ver 
Deutscher  Ing— Nov.  i,  1902.  No.  51- 
916  D. 

Ventilation  of  Cold  Stores.  Considers 
the  factors  that  determine  the  need  of 
systematic  ventilation,  the  objections 
urged,  and  methods  used.  111.  3500  w. 
Ice  &  Refrig— Nov.  i,  1902.    No.  51519  C. 

Ventilation. 

Ventilation  in  the  Pratt  Institute  High 
School,  Brooklyn,  N.  Y.  Illustrates  and 
describes  the  installation  of  improved  fa- 
cilities in  an  existing  building  without  the 
necessity  of  much  reconstruction.  1500  w. 
Eng  Rec— Nov.  22,  1902.    No.  51845. 
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:OAL  AND  COKE. 

age  Bins  in  the  Pocahontas 
illustrated  description  of  some 

types,  their  shortcomings  and 
vements.     2000  w.     Mines  & 

1902.    No.  51557  C. 

netting  of  Fuels.  R.  Schorr, 
his  industry,  its  development 
countries,  and  what  has  been 

United  States.     1700  w.    Eng 
—Nov.  8,  1902.    No.  51658. 
lufacture  of  Briquettes.     Edi- 
kv  of  the  processes  in  use  for 

fuel,  the  binding  materials 
!200  w.  Engng — Nov.  14,  1902. 
A. 

abia. 

ire  of  the  Coal  and  Coke  Sup- 
ish  Columbia.  W.  Blakemore. 
tat  the  prosperity  of  the  pro- 
ids  on  an  abundant  supply  of 
;]  at  a  low  price,  and  discusses 


where  to  look  for  the  coal  needed.     3500 
w.     Can   Min   Rev— Oct.   31,    1902.     No. 
51505  B. 
California  FueL 

Fuel  Conditions  in  California.  John  L. 
Howard.  Read  before  the  Pacific  Coast 
Gas  Assn.  Reviews  the  history  of  the 
coal  deposits  of  California  and  their  de- 
velopment, the  imported  coal,  the  use  of 
gas  as  fuel,  oil,  etc.  3600  w.  Jour  of 
Elec— Nov,,  1902.     No.  51890  C. 

Coal-Cutting. 

Experiments  with  Coal-Cutting  Ma- 
chines in  the  Ruhr  District.  Bergassessor 
Kier,  in  Gluckauf.  An  illustrated  accottnt 
of  experiments  made  with  American  and 
German  machines,  describing  the  machines 
and  reporting  results.  3500  w.  Col  Guard 
— Oct.  31,  1902.    No.  51616  A. 

Three-Phase  Electric  Driving  Applied 
to  Coal-Cutting.  Roslyn  Holiday,  m  the 
Journal  of  the  British  Soc.  of  Min.  StU' 
dents.  Gives  reasons  for  ado^Xuv^  ^v& 
system,  and  some  o!  the  expeT\«vet%\«Vot^ 


le 


fTr  supply  copUs  of  thest  articUs.    See  Page  653. 
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JA   lt)02.  Sc- 


../  I,,  ,?^  hi>»//r/  xiTitf  \^,%,  ;*i  m^'yit  of 

Ill*-  / /»;il  ri/Ms;  of  koiitt  r/Minfy,  O  I- 
/if*i/lo  h'-'fih*'*  a  n*-//  fiH/|  on  the  line 
/if  fHtlto)i/l  fi*»riK  hnilt  firtw^^n  Denver 
inrf  Suit  fiHkr  <  ifv,  whirh  will  rioubtless 
In-  Kir-Hlly  li*'n*'fitrfl  by  the  w^nstriiction  of 
(111*;  r«»n4.  M«|>.  ayiri  w.  Kng  &  Min 
I'Hir     N'mv.  I,  !';'>-«.     No.  5»5Hrj. 

IJKnltfi. 

Ilif  l.iKiiitr  DrpfmilH  of  North  Dakota. 
I' I  link  A.  Wihln.  'I'Ih-  first  f)f  three  illus- 
tiiilrd  (ittlrlm  rrvirwitiK  the  nature  and 
iMlriit  of  thr>ir  drpoHitH,  their  fuel  value, 
mid  jucirnl  Mule  of  <lrve!o|)mont.  2000 
w      I'liH  *  Mlu  •  " 

ilrti      \A  tmit. 

I'hr  Snmnim  and  WashiuK  of  (\)al  in 
till*  Dtutnnind  Dislvii't  «>f  (irnnany.  ;\h- 
•tlimti-d  tioin  a  papor  Ity  11  err  Jungohlodt 
\\\  Ihr  .%'ir«,  /mi/^I  fur  iAi.v  /Vrx.  lititU^M  und 
Sii/m»  Mtr«A.'H  The  prrsirnt  arliolc  rc- 
\u\v«  tho  htxton  ot  o«^-\)  washing,  traoiu); 
\\w  nu^Mov^Mnrnt^  uiadr  sinoc  the  bcRin- 
un»u,  \o  vrai*  auo.  Ill  j8ix>  w.  Ir  Cfe 
\  oal  l\U'*  Rev  Nov.  7.  ux\.\  Serial,  ist 
|MM      No   >i*s,*   \ 

*.^*     \\    K  I'xAuo      \n  •.::«snA;<\UU'sorip- 

<*•!,•  *J^:^^>Mi\^  0',sMAt\ons  !\;;iji^?^ii  t:v:':>  ^': 
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^rsLonxiiary  amalgamacog  q{  t 

y.^T.    If.    1902.      XO.  2^99^ 

Scfce  Xcces  ca  Hi^  Bbs 
Dnnes.  Hcrberr  I^ng.  Cm 
:hc  wcrk  dene  =1  copper  a 
i[esir-.  Henroo<i  and  Jofansoi 
Eng  k  Mi"  Jocr— Nov.  a  igoc 
656. 
Britiflk  CttlvmbU. 

The  Granby  ^[ines  of  Phocim 
M.  Campbell.  An  illustrated 
scribing  the  development  an 
employed.  The  ores  are  coppc 
silver;  the  chief  values  beiijf 
per  pyrites.  3600  w.  B  C 
Nov..  1902.  Serial,  ist  par 
677  B. 
Concentration. 

Development  of  Coarse  Cow 
the  Slocan  District,  B.  C.  Sam 
ler.  Considers  the  silver-lead 
dustry  of  the  Slocan,  discussi; 
been  done  toward  working 
economically,  giving  brief  d( 
the  methods.  5000  w.  Can  Mi 
31,  1902.  No.  51506  B. 
Lake  Superior. 

Lake  Superior  Copper.  H< 
yens.  Gives  facts  in  regard  ' 
tion  of  the  market  and  the 
(^f  some  of  the  principal  mir 
Mines  &  Min— Nov.,  1902. 
New  Mexico. 

The  Copper  Belt  of  the  1 
tains.   Grant   County,   New 
Bauman.      Brief    illustrated 
!;oo  w.     Min  Rept.     Nov.  a 
518.U. 
New  South  Wales. 

Copper  in  New   South   \\ 
mation  concerning  the  minis 
Soo  w,    U  S  Cons  Repts,  N< 
14.  IOC,:.    No.  5itSi  D- 
OntaiiOk 

Corr^r-N  /Kf'  >5:2:r^  in  t 
<::jic:  v^:  i  -^^-rv  >y  T.  \V. 
r.:cvx*  iri  .-^ror^r  Tr-ir.:ng  m< 
*       C;-.    V.rr.' RcA— t>cr   ^ 
5  >  *  ^ 
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Jl:::^l:^-^  Xsa^. 

"  Nrw  .Vi.;i:ri  ir  loc-:  A 
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ethods  for  determining  the  gold 
)f  working  cyanide  solutions.  800 
I  Min  Jour— Nov.  15,  1902.    No. 


of  Cyaniding.  Ernst  Gayford. 
nt  of  the  process  of  milling  used 
lorseshoe  G.  M.  Co.,  Nevada. 
Min  &  Sci  Pr— Oct.  25.  1902.  No. 


ig  for  Gold.  Enos  Brown.  II- 
and  describes  the  work  as  car- 
t  Oroyille,  Butte  Co.,  Cal.,  giv- 
ief  review  of  earlier  work,  and 
%  the  difficulties.  1400  w.  Sci 
.'.  8,  1902.  No.  51596. 
ing. 
Mining  in  Josephine  County, 
A.  B.  Cousins.  Describes  the 
s  and  gives  an  account  of  what 
done  since  the  discovery  of  gold 
I  this  district.  111.  1000  w.  Eng 
•ur — Nov.  I.  1902.     No.  5 1 581. 

ties  and  Errors  in  Sampling  Ores 

and  Other   Metals.     P.  G.   Mor- 

account  of  some  sampling  from 

r's   experience,  calling  attention 

sources   of  error,   and   sugges- 

00  w.  N  Z  Mines  Rec— Oct.  16, 
►.  51851  B. 

melting  Plant  at  El  Paso.  Texas, 
irthur.  An  illustrated  descrip- 
hat  is  said  to  be  one  of  the  larg- 
l>est  equipped  smelters  in  the 
400  w.  Min  &  Sci  Pr — Nov.  i^, 
X  51887. 

1  Paso,  Texas.  Oil-Burning  Blast- 
Plant.  C.  W.  Clapp.  Illustrated 
►n  of  a  new  plant,  interesting  be- 
lts labor-saving  devices  and  its 

I  use  of  oil  as  a  power  developer. 
Sci  Am  Sup — Nov.  22,  1902.  No. 

e.ssing  and  Smelting  at  Santa  Fe. 
Henry  F.  Collins.  Abstract  of  a 
sented  before  the  Inst,  of  Min.  & 
scribes  the  system  of  concentra- 
ticed,  the  smelting,  etc.  3.^00  w. 
in  Jour — Nov.  15,  1902.     No.  51- 

ig  on  Vancouver  Island.  B.  C.  11- 
description  of  the  smelter  built 
)n,  and  its  operation.  1600  w. 
ci  Pr — Nov.  8.  1902.     No.  51758. 

icrmo  Hyperphoric  Process.  A. 
A  brief  account  of  this  process 
reatment  of  heavy  complex  sul- 
;s  containing  large  quantities  of 
id  zinc  blend,  iron  and  copper. 
and  more  or  less  gold,  antimony. 

//>  su/'f/y  copies  of  these 


and  manganese  oxide  with  traces  of  tellu- 
rium and  free  sulphur.  500  w.  Jour  of 
Chem  &  Met  Soc  of  S  Africa— Sept..  1902. 
No.  51727  E. 

Treatment  of  Complex  Sulphides.  Pa- 
per read  before  the  Inst  of  Min.  &  Met. 
(London).  A  description  of  the  Sulman- 
Picard  process  for  treating  complex  sul- 
phide ores.  2300  w.  Aust  Min  Stand — 
Sept.  25,  1902.  Serial,  ist  part.  No.  51- 
613  B. 
Valuation. 

Notes  on  Valuing  a  Gold  Mine.  T. 
Lane  Carter.  Considers  some  of  the  prin- 
cipal points  in  valuing  a  gold  mine.  5400 
w.  Jour  of  Chem  &  Met  Soc  of  S  Africa — 
Sept.,  1902.    No.  517-28  E.  I 

Witwatersrand. 

An  Estimate  of  the  Gold  Production  and 
Life  of  the  Main  Reef  Series,  Wit  waters- 
rand.  Thomas  Haight  Leggett  and  Fred- 
erick H.  Hatch.  Abstract  of  a  paper  read 
before  the  Inst,  of  Min.  &  Met.,  London. 
A  collection  of  facts  upon  which  estimates 
may  be  based,  with  tabulated  results.  2000 
w.  Eng  &  ^lin  Jour — Nov.  i,  1902.  No. 
51578. 

IRON  AND  STEEL. 

Blast  Furnace. 

A  Modern  French  Blast  Furnace.  Illus- 
trated description  of  a  plant  at  Cette,  on 
the  Mediterranean.  1500  w.  Ir  Age — 
Nov.  6,  1902.    No.  51569. 

The  Meehan  Furnace  Devices.  Dia- 
grams and  descriptions  of  the  furnace  top 
down  comer  and  explosion  pipe.  1300  w. 
Am  Mfr — Nov.  13,  1902.    No.  51706. 

Electric  Driving. 

See  Electrical  Engineering,  Power  Ap- 
plications. 

Electric  Furnace. 

The  Electric  Smelting  of  Iron  Ore.  A. 
J.  Rossi.  A  statement  of  what  the  writer 
thinks  could  legitimately  be  expected  from 
the  electric  smelting  of  pig  iron  in  the 
present  state  of  the  arts.  6500  w.  Ir  Age 
—Nov.  20.  1902.    No.  51766. 

Furnace. 

The  Oldest  Iron  Furnace  West  of  the 
Allegheny  Mountains.  Brief  account, 
with  illustration,  of  the  "Alliance  Fur- 
nace." built  in  1789.  700  w.  Eng  News — 
Nov.  20,   1902.     No.   5 1 81 8. 

Iron-Works. 

Carron  and  Other  Falkirk  Iron  Works 
Pa«it  and  Present.  Reviews  the  history 
and  present  condition  of  these  works.  2000 
w.  Engr.  Lond— Nov.  7.  1902.  No.  51- 
747  A. 

Molybdenum. 

The  Rapid   Extermination  of  Molybd<i-  T^ 
num  in   Steel.     George   .\\K\\y.     K  Vitx^V'^^ 

articles.    See  fage  65.?, 
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dcfcription  of  the  method  as  now  used. 
600  w.     It  Age— Nov.  20,  1902.    No.  51- 
765. 
Pig  Iron. 

Germany's  Progress  in  the  Manufacture 
of  Pig  Iron  Since  1880.  Facts  taken  from 
a  paper  by  W.  Brucgmann,  presented  at 
the  Diisseldorf  meeting  of  the  British  Iron 
A  Steel  Inst.  3500  w.  Ir  Age— Nov.  13, 
4902.     No.   51670. 

Manufacture  of  Pig  Iron.  Charles  Fox. 
Kead  before  the  Can.  Assn.  of  Sta.  Engrs. 
Considers  the  classifications  according  to 
the  purpose  to  which  the  pig  is  applied, 
ihc  constituents,  etc.  1500  w.  Foundry — 
Nov.,  1902.    No.  51531. 

Segregation. 

Effect  of  Segregation  on  the  Strength  of 
Steel  Rails.  Thomas  Andrews.  Abstract 
of  a  paper  read  before  the  Soc.  of  Engrs. 
investigations  showing  the  extent  ol  seg- 
regation of  combined  carbon  and  other  ele- 
ments, the  effect,  giving  typical  examples. 
5000  w.  Ir  &  Coal  Trds  Rev — Nov.  7, 
1902.     No.  51750  A. 

MINING. 
Accidents. 

First  Aid  to  Injured  in  Mining  Acci- 
dents. Dr.  George  W.  King.  A  paper 
read  at  Butte  meeting  of  the  International 
Min.  Cong.  Illustrates  and  describes 
methods  of  treatment  and  devices  to  pre- 
vent further  injury  in  handling  wounded 
persons.  4500  w.  Mines  &  Min — Nov., 
1902.     No.  51559  C. 

Breaking  Ground. 

Notes  on  Breaking  Ground.  T.  Lane 
Carter.  Discusses  questions  of  importance 
in  breaking  ground  economically,  and 
methods  of  working.  2000  w.  Eng  & 
Min  Jour — Nov.  i,  1002.    No.  51579. 

Briquetting. 

The  Briquotting  of  Minerals.  Robert 
Schorr.  On  the  value  of  briqueiting  in 
connection  with  metallurgical  processes 
a\k\  the  manufacture  of  artificial  stone, 
and  the  processes  in  use.  ijoo  w.  Eng  & 
Min  Jour— Nov.  22.  1002  No.  51830. 
Slectric  Hoist. 

See  Electrical  Engineering.  Power  Ap- 
plications. 
Slectiic  Power. 

See  Electrical  Engineering.  Power  Ap- 
plications. 

Electric  Pnmpiac* 

See  Dectrical  Engineering.  Power  Ap- 
plications. 

SxplOOlTM. 

Hatluimite.  Waldon  Fawcett.  Inf6r< 
nation  cv'^nceming  a  new  powerful  ex- 
plo$i>*e  which  may  be  handled  with  im- 


punity,   under   ordinary   conditio 
600  w.     Sci  Am— Nov.  8,  1902, 
595. 
Fans. 

Modem  Fans.  Charles  H.  Ini 
illustrated  article  discussing  the  d 
fans  with  the  object  of  utilizing  1 
of  the  energy  as  possible,  the  1 
able  losses,  etc.  Describes  the  Rat 
and  the  Heenan  and  Gilbert  fan 
article.  2000  w.  Engng — Nor.  I 
Serial.     1st  part.     No.  51865  A. 

On  the  Erection  and  a  Few  Te 
Turbo- Fan  and  Generator  at  Htill 
liery.  Alfred  J.  Tongue.  Rea<l 
the  Manchester  (Eng.)  Geol.  Soc 
the  conditions  of  the  ventilation 
position  of  the  shafts  prior  to  t 
tion  of  the  turbo  fan,  giving  an  il 
description  of  the  plant  and  testin 
discussion.  3800  w.  Ir  &  Coal  1 
— Oct.  31,  1902.     No.   51631  A. 

Firedamp. 

Electrical  Tester  for  Fired 
Leon,  in  Annates  des  Mines.  II 
description  of  the  apparatus  wi 
ment  of  the  advantages  claimed. 
Col  Guard.    Nov.  14,  1902.    No. 

Haulage. 

The  Tail-Rope  Haulage  Syst 
Coal  Mine.  An  illustrated  accou 
system^  with  information  concer 
of  equipment  and  maintenance. 
Eng  &  Min  Jour — Nov.  22,  15 
51840. 

Mechanical  Engineers. 

The  Mechanical  Engineer  a  ] 
Modem  Mining,  Milling  and  Sm 
H.  Repath.  Read  at  Butte  m 
International  Min.  Cong.  Calls 
to  illustrations  shown  at  coppc 
and  reduction  works.  Butte,  M 
w.     Mines  &  Min — Nov.,   1902. 

563  C 

Ore  Deposits. 

Ores  Which  Are  Deposited  b 
ground  Waters,  J.  M.  Madai 
views  the  histor>-  of  the  work 
these  waters.  2000  w.  Min  ft 
Nov.  15,  1902.    No.  51888. 

Prospecting. 

Sizing  Up  a  Prospect.     Arthi 
Some  of  the  points  to  be  cons 
determining  the  value  when  onl; 
amount  of  woric  has  been  done, 
w.     Mines  &  Min — Nov.   1002. 

558  C  "^ 

Pumps. 

Suspended  Pumps  in  Deep  Sli 
Price  .\bell.  Read  bcforr  the 
Waterworks  Engrs.  An  iOtistr 
line  of  modern  practice  of  osi 
pomps  for  sinking  purposes. 
Co?  Guard— Oct.  31.  1902:    Nol 
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ng  Arrangements  at  the  Penrhyn 
Illustrations  and  explanations 
the  conditions  under  which  pumjf- 
to  be  carried  on,  and  how  it  is 
200  w.    Quarry— Nov.  i,  1902.  No. 

fuarrying  Industry  in  Havana.  C. 
Lowell.  Information  relating  to 
rries  in  the  vicinity  of  Havana. 

Stone — Aug.,  1902.  No.  51789  C. 
iplUnces. 

Pit  Cages.  Are  They  Desirable, 
liry  aroused  by  the  accident  at 
irys  Colliery  as  to  a  remedy  for 
>  due  to  rope  breakage.  1400  w. 
al  Trds  Rev— Oct.  24.  1902.    No. 

king. 

Methods  of  Deep  Boring.  Illus- 
scussion  of  devices  invented  by  J. 
I,  and  W.  Pruszkowski,  and  W. 

2600  w.    Aust  Min  Stand — Oct 

No.  52143  B. 
Sinking  at  the  Rheinpreussen 
with  the  Pattberg  Drill.  L.  Hoff- 
jliickauf.  Illustrates  and  describes 
ing  of  two  new  shafts  to  depths 
nd  165  metres  respectively.  The 
it  feature  is  the  i)ercussive  action 
drilling  tools  being  effected  by 
f  a  swinging  drum,  and  the  con- 
removal  of  the  debris.  1600  w. 
-d — Nov.  14,  1902.    No.  51860  A. 

ring  in  German  Collieries.  From 
rt  of  the  Prussian  Committee  on 
Roof  and  Coal  in  Mines.  Illus- 
le  manner  of  timbering,  discuss- 
causes  of  falls,  methods  of  work- 
1700  w.  Col  Guard — Oct.  24, 
irial.    1st  part.    No.  51482  A. 

Valuation  by  Mining  Experts.  Ed- 
iscussing  a  paper  by  Dr.  Rossiter 
mond,  read  before  the  Am.  Inst. 
Engrs.  2000  w.  Eng  News — 
1902.    No.  51452. 

n  Sight."  A.  W.  Warwick.  Dis- 
Df  the  rulings  of  the  committee  of 
.  of  Min.  &  Met.,  London.  2000 
Rept — Nov.  20,  1902.  Serial,  ist 
o.  51830. 
Engine. 

il-Drum  Winding  Engine.  An  il- 
l  description  of  a  large  vertical 
npound  winding  engine  exhibited 
ddorf.  1300  w.  Engng — Nov.  7, 
o.  51741  A. 

MISCELLANY. 


:os.  A.  Leonard  Summers.  Con- 
le  sources  of  supply  methods  of 
and  processes  used  in  manufacture 

Wt  supply  copies  of  thest 


ing.    1800  w.    Mines  &  Min — Nov.,  1902. 
No.  S1562  C. 

China. 

Mineral  Wealth  of  China.  F.  R.  Wardle. 
A  study  in  detail  of  the  mineral  resources 
of  each  province.  1800  w.  Min  &  Sci  Pr 
— Oct.  25,  1902.  Serial,  ist  part.  No. 
51499. 

Diamonds. 

Brazilian  Diamonds  and  Carbons.  An 
account  of  the  discovery.  Geological  for- 
mation, methods  of  mining,  etc.  1700  w. 
Jour  Soc  of  Arts — Nov.  14,  1902.  No. 
51846  A. 

Lead. 

Volumetric  Determination  of  Lead,  W. 
W^.  Dods.  A  commentary  on  H.  H.  Alex- 
ander's method  of  standardizing  in  the 
volumetric  determination  of  lead  by 
ammonium  urolybdate  solution.  2000  w. 
Aust  Min  Stand — Oct.  30,  1902.  No. 
52144  B. 

Opals. 

The  Opal-Mining  Industry  and  the  Dis- 
tribution of  Opal  Deposits  in  Queensland. 
C.  F.  V.  Jackson.  An  illustrated  article 
reviewing  the  history  of  the  development 
of  opal  mining,  the  geology,  extent  of  pros- 
pecting, mode  of  occurrence,  varieties, 
quality,  etc.,  with  the  progress  of  the  indus- 
try. 6500  w.  Queensland  Gov  Min  Jour — 
Oct.  15.  1902.  Serial,  ist  part.  No. 
52171  B. 

Petroleum. 

Impurities  in  Crude  Petroleum  of  Low 
Gravity.  P.  W.  Tompkins.  Read  before 
the  Pacific  Coast  Gas  Assn.  Considers 
methods  for  the  rapid  determination  of  the 
foreign  matter  contained  in  petroleum: 
3700  w.  Jour  of  Elec — Nov.,  1902.  No. 
51892  C 

The  Texas-Louisiana  Oil  Field.  Infor- 
mation from  a  report  by  Dr.  C.  W.  Hayes 
and  Mr.  William  Kennedy.  1400  w.  Sci 
Am  Sup — Nov.  15.  1902.  No.  5170T. 

Phosphate. 

Phosphate  Rock  in  New  Zealand.  James 
Park.  A  description  of  the  deposits  re- 
cently discovered  and  the  geology  of  the 
district.  2800  w.  Aust  Min  Stand— Sept. 
II,  1902.    Serial,    ist  part.    No.  51478  B. 

Tasmania. 

Mining  in  Eastern  Tasmania.  Begins  a 
discussion  of  the  mining  industry  and  the 
methods  of  prospecting  and  minmg  which 
have  proved  so  disastrous.  2000  w.  Aust 
Min  Stand — Oct.  30,  1902.  Serial,  ist 
part.    No.  52145  B. 

Tin. 

Tin-History  and  Production.  Charles 
Stevens.  Reviews  the  history  of  this  min- 
eral, giving  the  sources  of  supply,  the 
formation  of  the  lodes,  etc  2700  w.  Aust 
Min  Stand — Oct.  16,  1902.  Serial,  ist 
part.    N0.S1848B.  o^g,„3,by<^OOSle 

mrHcles,    See  page  653. 
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CONDUCTING  TSANSPOSTATION. 

Acddeats. 

Railroad  Accidents — ^Year  Ending  June 
30,  1902.  Main  portions  of  the  fourth 
quarterly  bulletin  of  the  Interstate  Com- 
merce Commission.  Also  editorial.  3500 
w.    R  R  Gaz— Oct.  31,  1902.     No.  51461. 

Train  Accidents  in  the  United  States  in 
September.  Condensed  record  of  the  prin- 
cipal train  accidents  during  the  month, 
with  comments.  2500  w.  R  R  Gaz — 
Nov.  7,  1902.  No.  51591. 
Collisions. 

The  Superintendent,  the  Conductor,  and 
the  Engineman.  A  summary  of  the  es- 
sential points  presented  in  letters  criticiz- 
ing an  article  by  this  title  which  appeared 
in  the  issue  of  July  8.  5000  w.  R  R  Gaz 
— Nov.  14,  1902.  No.  51682. 
Safety  Appliances. 

The  Development  of  Safety  Appliances 
on  the  Prussian-Hessian  State  Railways 
( Einrichtungen  zur  Erhohung  der  Betrieb- 
sicherheit  auf  den  Preussian-Hessischen 
Staatsbahnen).  H.  Scholkmann.  With 
especial  reference  to  the  introduction  of 
the  block  system  and  improved  methods  of 
signaling.  5000  w.  Glasers  Annalen — 
Nov.  15,  1902.    No.  51956  D. 

FINANCIAL. 
Wages. 

Increasing  the  Wages  of  Railway  Em- 
ployes. Editorial  discussing  the  10  per 
cent,  increase  ordered  by  the  Pennsylvania 
Co.,  and  facts  showing  why  the  action  can- 
not be  generally  followed.  Also  the 
genera]  notice  to  the  employes  of  the  Wa- 
bash R.  R.  Co.  1700  w.  Ry  Age— Nov. 
21,  1902.  No.  51833. 
MOTIVE  POWER  AND  EQUIPMENT. 
Cars. 

Fifteen  and  Twenty-Ton  Wooden  Coal 
Wagons — North  Eastern  Railway.  Brief 
description  with  illustrations.  500  w.  Ir 
&  Coal  Trds  Rev — Nov.  7,  1902.  No. 
51752  A. 

Medical  Relief  Car  of  the  Prussian  State 
Railway  (Die  Herstellung  der  Arztwagen 
fiir  die  Hulfsziige  der  Preusischen  Staats- 
eisenbahn-Verwaltung).  H.  Schlesinger. 
With  general  description  of  the  hospital 
car  and  plates  of  details.  1800  w.  2  plates. 
Glasers  Annalen — Nov.  15,  1902.  No.  51- 
957  D. 

Special  Cars  for  the  Transport  of  Liv- 
ing Fish  (Les  Wagons  Sp^iaux  Affectes 
au  Transport  des  Poissons  Vivants).  M. 
Goeury.     Describing   a   special    form    of 


tank  car  used  in  central  Europe 
sia.  3000  w.  I  plate.  Rev  Gen  < 
de  Fer— Nov.,  1902.    No.  51928 1 

The  Extent  of  Damage  Done  t 
Cars  While  Switching  in  Termii 
and  on  Sidings.  General  disa 
this  subject.  7000  w.  Pro  W  B 
Oct.  21,  1902.    No.  5 1667  C. 

Two-Floor  Sheep  or  Cattle  Vi 
lustrated  description  of  a  car  use 
gentine  railways.  The  upper 
raised  when  it  is  used  for  cattle, 
ered  into  position  when  the  two 
required  for  sheep.  600  w.  Eng 
Oct.  24,  1902.    No.  51494  A. 

Vanderbilt  Structural  Steel  O 
trated  description  of  hopper  bot 
dumping  coal  cars  being  placed 
on  the  W.  Va.  Cent.  &  Pittsburj 
Ry  Age^Nov.  14,  1902.  No.  51 
Couplers. 

Side  Play  Required  in  Car 
Theodore  H.  Curtis.  Gives  for 
computing  the  end  sill  clearance  « 
and  length  of  safety  chains,  no 
Engr  &  R.  R.  Jour— Nov.,  1902 
511  C. 
Fire  Protection. 

The  Fire  Protection  of  Railw 
(Feuerschutzmittel  fiir  Eisenb: 
zeuge).  H.  Schumacher.  Givin 
suits  of  experiments  upon  the  ; 
ing  of  the  materials  of  construe 
for  railway  cars.  2000  w.  Glas 
len — Nov.  15,  1902.  No.  51958  1 
Liquid  Fuel. 

Oil  as  Locomotive  Fuel.  Absti 
a  comparison  of  oil  and  coal 
motive  fuel  from  an  economi< 
point,  as  given  in  a  pamphlet 
the  Baldwin  Locomotive  Wc 
4000  w.  Ry  Mas  Mech — Nov., 
51523. 

Oil  Fuel  for  Locomotives.  Ir 
from  a  pamphlet  issued  by  th< 
Locomotive  Works,  discussing 
the  subject  of  oil  fuel  for  lo 
3300  w.  R  R  Gaz — Oct.  31,  i 
51462. 
Locomotives. 

Compound  Engine — Norwegi 
Railways.  Illustration,  with  c 
of  an  engine  designed  to  hav 
traction  effort  and  yet  run  smc 
steadily  in  traversing  curves  w 
ing  pasenger  trains.  1500  w.  E 
—Oct.  24,  1902.  No.  51491  A. 

El     Paso — Rock    Island     Lo* 


Engraving,   line  drawings  and 

We  supply  copies  of  these  articles.    See  page  633. 
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Improvements  on  the  Pennsylvania  R  R 
at  Duncannon,  Pa.  Brief  illustrated  de- 
scription of  a  change  of  alignment  which 
gives  an  unobstructed  view  of  the  track 
and  eliminates  i6  grade-crossings.  500  w. 
Ry  &  lingng  Rev— Nov.  8,  1902.  No.  51- 
638. 

South-Eastem  and  Chatham  Improve- 
ments. An  illustrated  account  of  widcn- 
ings.  loops,  reconstructed  stations,  and 
other  improvements.  3500  w.  Transport 
—Oct.  24,  1902.    No.  51475  A. 

India. 

The  Railway  Station  at  Bombay,  India. 
Tipton  S.  Bhsh.  Illustration  and  infor- 
mation concerning  the  most  beautiful  rail- 
way station  in  the  world.  1200  w.  St 
Louis  Ry  Club— Oct.  10,  1902.    No.  51525- 

Interlocking. 

Interlocking  at  Maumee  River  Bridge, 
Toledo.  Illustrates  and  describes  an  inter- 
esting recently  completed  plant  on  the 
L.  S.  &  M.  S.  Ry.  1400  w.  R  R  Gaz— 
Nov.  21,  1902.    No.  51829. 

Reports. 

Abstracts  of  Reports  at  the  Convention 
of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings.  Re- 
ports on  auxiliary  coaling  stations,  wear- 
m^  surface  of  roadway  for  overhead 
bridges  and  turntables  operated  by  power. 
2500  w.  Eng  News — Oct.  30,  1902.  No. 
51450. 

Shops. 

Improvements  at  the  Chicago  and  North 
Western  Shops.  Illustrated  detailed  de- 
scription of  improvements  in  engine  ter- 
minal facilities  and  other  departments. 
2000  w.    R  R  Gaz — Nov.  21.   1902.    No. 

The  New  Shops  of  the  Atchison,  To- 
pcka  &  Santa  Fe.  An  illustrated  detailed 
description  of  these  large  shops  and  their 
equipment,  with  inset.  3800  w.  R  R  Gaz 
—Nov.  7,  1902.    No.  51589. 

The  Railway  Workshops  at  Addington, 
New  Zealand.  Illustrations  and  account 
of  work  at  these  shops  which  manufacture 
all  articles  used  in  connection  with  the 
railways.  St  Louis  Ry  Club — Oct.  10, 
1902.    No.  51527. 

Signals. 

Electric  Distance  Signals  (Die  Einrich- 
tung  des  Elektrischen  Distanzsignales) . 
.•\.  Prasch.  An  account  of  the  improved 
Krizik  system  as  used  on  an  experimental 
section  of  the  Austria  State  Railways. 
4000  w.  Zeitschr  d  Oesterr  Ing  u  Arch 
Ver— Oct.  31,  1902.    No.  51920  B. 

Good  Practice  in  the  Use  of  Distant 
Signals.  W.  H.  Elliott.  Read  before  the 
Ry.  Sig.  Club  at  Pittsburg.   Gives  experi- 


ence of  different  roads  with  di 
nals,  and  discusses  causes  that 
operation  of  signals.    3000  w. 
— Nov.  7,  1902.    No.  51590. 

SUtion. 

Passenger  Station  for  the  Wib 
at  Pittsburg.  Illustrations  with 
scnption.  600  w.  Ry  &  Engi 
Nov.  I,  1902.    No.  51522. 

Track  Elevation. 

Allegheny  Track  ElevatiofL 
Wilgus.  A  descriptive  accomi 
work,  method  of  construction,  < 
terials,  etc.  2700  w.  Pro  Engr 
W  Penn— Oct.,  1902.    No.  51781 

Train  Shed. 

The  Erection  of  the  Pennsylvai 
Train  Shed,  Pittsburg.  Desa 
erection  of  a  260  x  555  foot  bnil 
ft.  in  extreme  height,  in  which 
culties  of  erection  were  increase 
necessity^  of  maintaining  tuum 
service,  and  many  complications 
raising  the  grades  and  constra 
the  site  of  the  old  building.  2500 
Rec — Nov.  I,  1902.    No.  51586. 

Turntables. 

Electrically  Operated  Tumtab 
tract  from  a  committee  report  to 
of  Ry.  Supts.  of  Bridges  and  ^ 
2500  w.  Am  Engr  &  R  R  Jo 
1902.    No.  51512  C. 

mSCELLANT. 
Management 

Railroad  Management  in  En( 
the  United  States.  Charles  Ha 
explanation  of  the  different  con 
the  two  countries  which  make  th 
incomparable.  1200  w.  R  R  ( 
21,  1902.     No.  51828. 

Manufacturing. 

Railway  Companies  as  Mam 
Editorial  discussing  the  Englisl 
the  railway  companies  making  i 
they  use.  Does  not  consider  th 
necessarily  economical.  1000 
Engng— Nov.,  1902.    No.  51502  1 

M.  C  B.  Convention. 

A  Review  of  the  Master  Car 
Convention  of  1902.  J.  W.  Tay 
lines  the  work  done  at  the  last  o 
General  discussion  follows.  120 
W  Rv  Qub— Oct.  21,  1902.    No 


Recoxds. 

A  Method  of  Preparing  and  1 
Records  of  Railway  Real  Estate 
Haviland.  Gives  a  description 
tents  of  record  sheets,  method 
piling  and  method  of  filing  reoG 
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nderground  and  Elevated  Elec- 
Mrays  in  Berlin — Now  Completed 
peration.  Frank  C.  Perkins.  Be- 
llustrated  detailed  description  of 
t  engineering  undertaking.  Serial. 
1500  w.  5ci  Am  Sup — Nov.  i, 
0.  51445. 
rackt. 

al  of  Snow  and  Ice  in  the  Bor- 
Manhattan,  N.  Y.  W.  Boardman 
\n  account  of  past  and  present 
lents  and  methods.  2000  w.  St 
-Nov.  20,  1902.    No.  51816  C. 

Employing,  Training,  and  Disci- 
)f  Car-Service  Employes  of  the 
Elevated  Ry.  William  A.  Ban- 
L)escribes  the  methods  used  in 
,  training  and  disciplining  the 
rmen  and  conductors.  4400  w.  St. 
-Nov.  20,  1902.  Serial,  ist  part. 
2  C. 


by  A.  H.  Armstrong,  W.  B.  Pot- 
B.  J.  Arnold,  and  by  C.  O.  Mail- 
;  B.  J.  Arnold,  at  Great  Barring- 
5s.     Papers  on  electric  railways. 

Trans  Am  Inst  of  Elec  Engrs — 
;ept.,  1902.    No.  51628  D. 
>comotiTe. 

gh- Speed     Locomotive.       Enrico 

Illustrated    description   of   the 

!d  locomotive  equipped  for  motors 

loooo  volts,  used  m  the  tests  at 
»d  on  the  Marienfelden-Zossen 
line.  3300  w.  Elec  Rev,  N  Y— 
1902.    No.  51646. 

Faction. 

c  Traction  on  the  North-Eastern 
of  Switzerland  (Elektrisch  Be- 
teme  bezogenauf  das  Netz  der 
jcn  Nordostbahn).  L.  Thor- 
A  discussion  of  the  availability 
inuous  three-phase  and  single- 
fstems  for  the  Swiss  railways. 
Part  I.  2000  w.  Schweiz  Bau- 
-Nov.  15,  1902.  No.  51952  B. 
,c  Traction  on  the  Italian  Rail- 
a  Trazione  Elettrica  suUe  Ferrovie 
.  G.  Semenza.  A  discussion  of 
)etition  of  the  tramways  with  the 
for  local  traffic,  and  its  effect  up- 
itroduction  of  electric  traction  on 
1  lines.  Serial,  Part  I.  2000  w. 
ien  d  Ferrovie — Nov.  2,  1902.  No. 


g  Small  Fruits  by  Electric  Rail- 
ilustrates   and   describes   the   ar- 


rangements of  the  International  Railway 
Co.  of  Buffalo  for  marketing  perishable 
farm  products.  700  w.  St  Ry  Rev— Nov. 
20,  1902.    No.  51814  C. 

Feeders. 

Transmission  Lines  for  Electric  Rail- 
ways. Alton  D.  Adams.  Discusses  when 
direct  feeding  to  trolley  lines  ceases  to  be 
good  practice.  1000  w.  St  Ry  Jour — Nov. 
8,  1902.    No.  51653  D. 

Fender. 

An  Improved  Fender  Device  for  Elec- 
tric Cars  (Eine  Neue  Schulzvorrichtung 
fiir  Strassenbahnwagen).  A.  Seyfterth. 
Illustrating  a  form  of  double  safety  fen- 
der used  on  the  electric  street  railways  of 
Diisseldorf.  1500  w.  Elektrotech  Zeitschr 
— Oct.  23,  1902.    No.  51932  B. 

Germany. 

Electric  Railways  in  Germany.  Infor- 
mation relating  to  experiments  for  the 
reduction  of  vibration  and  noise;  the  use 
of  storage  battery  cars  for  local  steam 
lines;  high-speed  experiments,  etc.  1500 
w.  Elec  Rev,  Lond — Nov.  7,  1902.  No. 
51737  A. 

Grand  Rapids. 

Novelties  on  the  Grand  Rapids  Street 
Railwav  System.  Illustrates  and  describes 
devices  for  the  reduction  of  labor  and  the 
improvement  of  the  economy  of  opera- 
tion. 1800  w.  St  Ry  Jour — Nov.  i,  1902. 
No.  51577D. 

Heavy    Work. 

An  Electrical  System  for  Heavy  Rail- 
way Work.  William  Hand  Browne,  Jr. 
An  illustrated  description  of  the  Ward 
Leonard  System.  2500  w.  Elec  Rev.  N  Y 
—Nov.  22,  1902.    No.  51792. 

Helios  Motors. 

Helios  Electrical  Equipment  of  Tram- 
cars.  E.  M.  Collins.  An  illustrated  de- 
scription of  the  20  h.  p.  size  which  is  typ- 
ical of  all  others.  2000  w.  Tram  &  Ry 
Wld— Oct.  9,  1902.  No.  51610  B. 
Intemrban. 

The  Bremgarten-Dietikon  Interurban 
Electiic  Railway.  Illustrates  and  describes 
a  short  interurban  line  in  Switzerland 
which  combines  a  passenger  and  freight 
business.  1200  w.  St  Ry  Jour — Nov.  i, 
1902.    No.  51573  D. 

The  Interurban  Electric  Railway  Sys- 
tem of  the  Union  Traction  Co.  of  Indiana. 
An  illustrated  detailed  description  of  an 
electric  railway  system  aggregating  154 
miles,  its  equipment  and  operation.  7800 
w.  Eng  News— Nov.  13,  1902.  No.  51^. 
Paris. 

Notes  on  Heavy  Electric  Traction  Near 


We  supply  eopifi  of  these  artieies.    See  page  653. 
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Paris.     An  illustrated  article   describing 

'  some  particulars  of  the  Pa)ris-Orleans 
line,  and  giving  details  of  the  electric 
service  of  the  Paris- Versailles  line.  1600 
w.  St  Ry  Jour— Nov.  15,  1902.  No.  51- 
710  D. 

Power  House. 

Power  House  of  the  Berkshire  Street 
Railway  Co.,  Pittsfield,  Mass.  Illustrated 
detailed  description.  2500  w.  St  Ry  Rev 
—Nov.  20,  1902.    No.  51813  C. 

The  Berkshire  Street  Railway  Power 
House.  Illustrates  and  describes  a  new 
generating  station  at  Pittsfield,  Mass. 
2500  w.  Steam  Engng — Nov.  10.  1902. 
No.  51642. 

Right  of  Way. 

The  Private  Right  of  Way.  Alton  D. 
Adams.  States  the  advantages  of  the  pri- 
vate right  of  way,  giving  information  re- 
lating to  cost,  and  the  growing  apprecia- 
tion, especially  in  Massachusetts.  2000 
w.  St  Ry  Rev— Nov.  20,  1902.  No.  5 181 5  C. 

St.  Louis  Exposition. 

The  Electric  Urban  and  Interurban 
Railway  at  the  St  Louis  Exposition.  W. 
E.  Goldsborough.  Information  concern- 
ing plans  for  exhibits  in  this  field,  includ- 
ing the  actual  operation  and  test  of  rail- 
way equipments.  3300  St  Ry  Jour — Nov. 
I,  1902.    No.  51572  D. 

Scotland. 

The  Rothesay  Electric  Tramways.  Il- 
lustrated description  of  the  electrification 
of  a  tramway  on  the  west  coast  of  Scot- 
land, the  reconstruction  and  re-equipment 
work.     2800  w.     Tram  &  Ry  WId— Oct. 

9,  1902.     No.  51608  B. 
Sleet 

Removal  of  Sleet  from  a  Third  Rail. 
George  T.  Hanchett.  Describes  methods 
of  dealing  with  this  serious  obstacle  to 
traffic.  1200  w.  St  Ry  Jour — Nov.  i, 
1902.  No.  51575  D. 
Standards. 

Report  of  the  Committee  on  Standards. 
Gives  the  report  adopted  by  the  American 
Street  Railway  Association,  Detroit,  Oct. 

10,  1902.    111.    2200  w.    St  Ry  Jour— Nov. 
15,  1902.     No.  51711  D. 

Statistics. 

A  Graphical  Representation  of  Street 
Railway  Statistics.  W.  C.  Gotshall.  Gives 
diagram  showing  method  of  plotting  street 
railway  operating  statistics,  stating  its 
advantages  and  applications.  2000  w.  St 
Ry  Jour— Nov.  I,  1902.  No.  51574  D. 
Stray  Currents. 

The  Prevention  of  Electrolysis.  Wil- 
liam Brophy.  Extract  from  a  paper  read 
before  the  International  Assn.  of  Fire 
Engrs.  Considers  existing  conditions  as 
affecting  water  mains,  givmg  suggestions 
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for    their    improvement.     2400 
Engng— Oct,  1902.    No.  51539 

Surface  Contact 

Surface  Contact.  Illustrations 
description  of  the  Dolter  sysl 
w.  Elec  Times — Nov.  6,  1902.  N< 

Suspension  Railway. 

The  Elberfeld  Suspension 
Describes  the  newer  constnictj 
the  line  having  been  built  si 
many  improvements  introdua 
latest  work.  Also  general  infoi 
lating  to  the  working  of  the  U 
location.  Map.  3000  w.  Ea( 
Oct.  24,  1902.  Serial,  ist  * 
51489  A. 

Terminals. 

The  Design  of  Street  Railwa 
als.  Describes  and  illustrates  1 
als  at  the  Pan-American  exl 
Buffalo,  as  well  adapted  for 
handling  of  crowds.  2100  w. 
—Oct.  30,  1902.    No.  51456. 

Three-Phase. 

20,000- Volt      Three-Phase 
France.    P.  Letheule.    Illustrat 
description    of    a    plant    in    tb 
southeast  of  France.    3200  w. 
&  Engr — Nov.  i,  1902.    No.  51 

Tramways. 

The  Development  of  Electric 
(Ueber  die  Entwicklung  der  i 
Bahnen).  Karl  Hochenegg. 
diagrams  showing  the  growth 
traction  in  the  various  counti 
rope  and  the  builders  thereoi 
Zeitschr  d  pesterr  Ing  u  Arcl: 
31,  Nov.  7.'.  No.  51922  each  E 
ValtelUne. 

Electric  Traction  on  the  Vah 
wav  (La  Trazione  Elettrica  su] 
della  Valtellina).  E.  Fumen 
complete  account  of  the  road  an 
ment  and  of  the  hydro-electric 
lion  at  Morbegno.  8000  w.  1 
— Nov.  2.  1902.   No.  51974  B. 

Some  Features  of  the  Valtcl 
Phase  Railway.  Ccsare  Pio. 
description  of  interesting  fca 
very  successful  line.  i6a>  w. 
&  Engr — Nov.  i,  1902.  No.  5] 
Wales. 

The  Great  Orme  Tramways. 

description    of    a    mountain 

•    Wales,  having  steep  gradients 

curves,  worked  by  cable.     210c 

&  Ry  Wld— Oct.  9,  1902.     No. 

Zurich. 

The  Street  Railway  System 
An  illustrated  detailed  descrij: 
construction  and  operation  o 
owned  by  the  city  of  Znricl 
land.    3900  w.    St  Ry  Jour — N 
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Am.  Engineer  and  R.  R.  Journal,     m.     New  York. 
American  Gas  Light  Journal,     w.     New  York. 
American  Jl.  of  Science,     m.     New  Haven,  U.S.A. 
American  Machinist,  cv.     New  York. 
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Brit.  Columbia  Mining  Rec    m.    Victoria,  B.  C. 
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^r's  Pocket -Book. 
il  Engineer's  Pocket  Book.  By 
>autwine,  John  C.  Trautwine, 
m  C  Trautwine,  3d.  Eighteenth 
)ize  8  in.  by  $1^2  in. ;  pp.  xxxii, 
ce  $5-00  (21  shillings).  New 
in  Wiley  &  Sons.  London: 
I  Hall,  Ltd.  1902. 
le's  pocket  book  needs  no  com- 
or  praise,  the  fact  that  it  has 
eighteenth  edition  and  seventi- 
d  being  sufficient  evidence  of  the 
which  it  is  appreciated  by  the 
to  which  it  is  addressed,  and 
it  has  been  the  standard  book 
e  for  many  years.  The  present 
resents  a  very  thorough  revision, 
nclusion  of  much  new  matter 
lission  of  such  portions  as  had 
solete.  The  new  matter  is  of 
!,  including  as  it  does  most  com- 
ersion  tables,  both  of  simple 
und  dimensions  in  the  English 
:  systems,  improved  tables  of 
data  concerning  the  strength 
Is,  revision  of  matter  on  stat- 
and  trusses,  and  much  other 
rmation.  More  than  370  pages 
tter  have  been  added,  and  the 
c  has  been  vastly  increased  in 
be  careful  and  judicious  work 
been  done.  The  value  of  the 
ions  of  this  standard  work  must 
appreciated,  but  the  present  re- 
)n  is  a  book  which  every  civil 
lould  possess  and  use. 
ctionary. 

Electrical  Dictionary.  Compiled 
by  W.  L.  Weber.  M.  E.  Size, 
;  pp.  224 ;  diagrams,  45.  Price, 
Chicago:  Frederick  J.  Drake  & 

onvenient  little  reference  book, 
>e  carried  in  a  vest  pocket.  The 
are,  in  general,  simple  and  cor- 
1  many  cases  the  explanations 
further  than  the  bare  definition 
The  list  of  words  is  as  com- 
ic limited  space  permits,  and 
le  conventional  diagrams  used 
I  work  are  also  given,  such  as 
resentirg  diff erect  types  of 
i^fparatus. 


liagnetic  Tables. 

United  States  Magnetic  Declination 
Tables  and  Isogonic  Charts  for  1902  and 
Principal  Facts  Relating  to  tde  Earth's 
Magnetism.  By  L.  A.  bauer.  Size,  iij/^ 
by  8  in. ;  pp.  405 ;  figures  and  illustrations, 
29 ;  charts,  2.  Washington :  U.  S.  Coast 
Geodetic  Survey,  Treasury  Department. 

The  deservedly  high  reputation  of  the 
U.  S.  Coast  Survey  for  useful  scientific 
work  will  not  be  diminished  by  the  pres- 
ent publication  by  its  chief  of  the  division 
of  terrestrial  magnetism.  This  volume  is 
a  continuation  of  the  series  of  papers, 
begun  in  1855.  treating  of  the  magnetic 
declination  in  the  United  States.  The  pre- 
vious papers  contained  the  magnetic  de- 
clination tables  and  the  accompanying 
charts  of  lines  of  equal  magnetic  declina- 
tion (isogonic  charts)  for  various  epochs 
up  to  1900.  The  results  of  observations 
are  here  brought  down  to  Jan.  i,  1902,  and 
this  publication  will,  when  necessary,  be 
followed  by  others,  so  bringing  the  records 
up  to  date.  The  magnetic  declination  tables, 
formine  the  main  body  of  this  book,  contain 
about  8,000  entries,  and  are  the  most  com- 
plete tabular  presentation  of  declination 
values  in  the  United  States.  The  charts 
contain  the  lines  of  equal  magnetic  declina- 
tion in  the  United  States  and  in  Alaska, 
and,  for  the  United  States,  in  addition  the 
"lines  of  equal  annual  change.'*  There  is 
a  chapter  on  methods  for  determining  me- 
ridian lines  and  the  magnetic  declination, 
and  another  one  setting  forth  the  facts 
concemine  the  secular  change  of  the  mag- 
netic declination  in  the  United  States  and 
outlying  territories.  A  very  interesting 
historical  and  descriptive  essay  on  the 
earth's  magnetic  phenomena  and  the  com- 
pass opens  this  volume,  which  thus  covers 
Its  field  very  completely  and  is  of  the 
g^reatest  -.  »!ue  to  all  who  are  concerned 
with  he  study  of  the  earth's  magnetism. 
Mechanics — ^Problems. 

Mechanics — Problems  for  Engineering 
Students.  By  Frank  B.  Sanborn.  Size, 
8  by  554  in.;  pp.  155;  illustrations,  15; 
figures,  47.  Price,  $1.50.  New  York:  The 
l^igineering  News  Publishing  Co. 
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ing  in  Tufts  College,  has  made  a  judicious 
selection  from  modern  examination  papers 
;ind  up-to-date  text  books,  but  the  most 
f  haractcristic  problems  are  those  taken 
from  evcry-day  engineering  practice,  the 
realistic  effect  of  the  latter  being  increased 
hy  il  hist  rations.  The  author  is  convinced 
that  the  main  object  of  a  course  in  me- 
(hanics  should  be  to  prepare  a  student  to 
solve  its  problems,  and  the  five  hundred 
rxatiiplcs  in  this  book  arc  chosen  with 
this  end  in  view.  They  have  been  grouped 
under  the  three  general  heads  9?  work, 
f(irce  and  motion, and  there  are  various  sub- 
srctions,  at  the  beginning  of  each  of  which 
;i  typical  problem  is  worked  out  to  explain 
the  method  and  illustrate  the  principles  in- 
volved. The  student  in  handling  these 
)iroblems,  will  feel  that  he  is  dealing  with 
rral  tlnngs.  of  the  same  nature  that  will 
confront  him  in  his  engineering  career. 

Municipal  Sociology. 

American  Municipal  Progress.  Chap- 
ters in  Municipal  Sociolog>'.  By  Charles 
Zueblin,  Professor  of  Sociology  in  the 
l^niversity  of  Qiicago.  Size,  7VS  by  5  in. ; 
pp.  380.  Price,  $1.25.  New  York:  The 
Macmillan  Company.  London :  Macmillan 
and  Co..  Ltd. 

These  chapters  give  an  interesting  sur- 
vey of  the  broadening  and  quickening  ac- 
tivities of  American  city  life.  They  show 
what  progress  has  been  made,  notably 
within  the  past  decade,  in  transportation, 
sanitation,  schools,  libraries,  public  build- 
ings, parks  and  boulevards,  public  recrea- 
tion and  other  departments  of  municipal 
admini  miration.  Throughout  the  book 
there  is  a  scniimont  in  favor  of  municipal 
owner.ship.  which  finds  definite  expres- 
sion in  the  last  chapter,  on  **public  control, 
owiirishin  and  operation.'*  But  without 
entering  into  a  discussion  of  the  means  by 
which  the  advance  has  been  gained  and  by 
which  progress  will  be  made,  it  must  bi 
admitted  that  although  American  cities  are 
vet  very  tar  from  the  ideal  municipality 
which  IS  sketched  on  these  pages,  the  work 
which  has  been  done  and  the  spirit  which 
1ms  been  aroused  give  every  hope  for  the 

Naval  Architect's  Pocket -Book. 

rhv  Nji\ji'.  Architect's  and  Shipbuilder's 
l\vkc:-FvX'k  of  Fonr.ulx.  Rules  and 
r.iy<:x.  Ar..*  Marir.e  Eng:neer's  and  Sur- 
veyor's rlur.Jy  Book  of  Reference.  By 
OeTuer:  NLiokrow.  S:re.  c*.-  by  4-4  irJ: 
rp.  X.  750:  r.s-res.  ,514-  Price. '$5.  New 
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et-book.  was  scattered  in  vario 
and  some  of  it  was  difficult  of  a 
it  has  now  been  carefully  gatfa 
cast  into  convenient  form,  and 
fact  that  the  present  is  the  eight 
of  the  work  shows  that  the  book 
thoroughly  appreciated.  In  thii 
about  fifty  pages  of  new  matter  1 
added,  and  the  volume  has  been 
rearranged  and  revised  up  to  d 
principal  tables  have  been  placed 
at  the  end  of  the  book,  and  ami 
interesting  features  is  a  vocal 
naval  and  shipbuilding  technical 
French  and  English.  This  work 
naval  architect  and  shipbuilc 
Traut wine's  pocket-book  is  to  thi 
gineer,  Kent's  to  the  mechanical 
and  Foster's  to  the  electrical  enj 

Slide  Valve. 

The  Slide- Valve  and  Its  Funct 
Special  Reference  to  Modern  P 
the  United  States.  By  Julius 
M.  E.  Size,  9  in.  by  6  in.;  pp. 
grams  and  illustrations,  90.  ] 
New  York:  D.  Van  Nostrand  ' 
London :  E.  &  F.  N.  Spon,  Ltd. 

Besides  the  common  slide-val' 
valves,  Corliss  valves,  semi-rota 
cillating  valves  and  other  valv 
sliding  surfaces  are  cylindrical,  a 
ed  in  this  treatise.  Typical  pump 
well  as  steam-engine  valves,  are 
sidered.  A  gn'eat  many  valves  in 
use  are  described  and  well  illustr 
diagrams  are  shown  wherever 
as  it  is  believed,  with  good  rez 
verbal  treatment  should  be  supj 
by  graphical  representation.  A  5 
endeavor  has  been  made  to  or 
subject  matter  in  a  condensed  foi 
ing  best  adapted  to  the  require 
practical  men.  and  the  author  h 
respect  followed  the  suggestions 
tensive  personal  experience. 
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THE  OPENING  OF  THE  ALASKAN  TERRITORY. 

By  Harrington  Emerson. 

An  acknovsledged  authority  recently  said:  "Alaska  will  in  the  next  thirty  years  produce 
more  mineral  wealth  than  the  whole  of  the  I'nited  States  has  produced  in  the  thirty  years 
just  ended.  No  one  has  any  conception  of  the  possibilities  of  that  country,  to  say  nothing  of 
its  vast,  almost  incomprehensible  extent."  But  Mr.  Emerson  is  one  of  the  few  who  have  an 
adequate  conception  of  the  future  of  Alaska,  and  his  estimate  of  it  is  based  on  extensive  and 
intimate  personal  knowledge  of  the  country  under  all  sorts  of  conditions.  The  article  fol- 
lowing was  written  while  returning  from  his  most  recent  winter  journey  to  the  region.  The 
illustrations  are  from  photographs  by  E.  A.  Hegg  and  Kinne.  and  are  copyrighted  and  may 
not  be  reproduced  without  permission.-  The  Editors. 

THE  west,  the  old  west  of 
boundless  natural  resources 
and  pathless  solitude,  to  yield 
homes  for  millions  yet  unborn, 
is  not  exhausted.  Governments  and 
peoples  do  not  realize  it,  but  it  lies 
there  to  reward  the  pioneer  with 
greater  and  quicker  returns  than  have 
been  given  by  any  part  of  western 
Europe  or  of  temperate  North  Amer- 
ica. The  new  and  unsubdued  west 
today  is  Alaska,  almost  to  a  mile  one-half  larger  than  the  thirteen 
original  American  Colonies,  very  nearly  twice  the  size  of  California, 
Oregon  and  Washington,  as  large  as  Great  Britain,  Denmark,  Sweden. 
Norway,  and  the  German  Empire,  and  with  a  better  climate  and 
greater  natural  resources  than  an  equal  area  of  northern  Europe  sup- 
porting 10.000,000  inhabitants.  This  land,  so  rich,  so  fertile,  has  a 
seacoast  of  23,000  miles  everywhere  accessible. 
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The  Yukon,  the  fourth  largest  river  in  the  world,  navigable  for  more 
than  2,000  miles  above  its  mouth  and  running  in  a  great  semi-cirde 
from  s<juthcastern  to  northwestern  Alaska,  forms  a  natural  highway. 
All  this  was  known  long  ago;  but  it  was  not  known  that  the  interior 
container!  100,000  square  miles  of  farming  lands  and  almost  limitless 
areas  of  the  richest  mineral  lands  in  the  world.  It  is  in  this  unsubdued 
country  that  thousands  of  miles  of  railroad  must  be  built,  that  great 
areas  will  open  for  settlement,  absorbing  and  keeping  busy  two  mil- 
lion workers  as  fast  as  they  choose  to  go. 


AN    KSKIMO   UMIAK   LANDING   AT   NOME.      THE  DOG  TEAM   IS   THE   MODE  OF  SUMXHt 

TRAVEL  ON  THE  BEACH. 

Alaska  is  a  pathless  country,  and  except  as  to  its  very  accessible 
soacoast  and  the  banks  of  the  Yukon,  it  stands  today  where  Europe 
was  j.ixx)  years,  and  the  United  States  200  years,  ago.  The  natives, 
jjatluTod  alon^  the  seashore  and  the  river  courses,  always  use  water 
as  their  highway  winter  and  summer.  When  not  in  boats  they  travel 
in  ilo^  sleds  over  the  level  ice  of  the  frozen  rivers  or  bays.  In  their 
lH>ats  there  was  traffic  from  Point  Barrow  in  the  Arctic  for  3,000  miles 
down  the  coast  to  Puget  Sound,  and  formerly  a  very  considerable 
international  trade  was  similarly  carried  on  by  way  of  Bering  Strait, 
Chinese  wares  coming  eastward  and  furs  going  westward.  The  Vx7k 
a  small  one-holeil  skin  Ixxit,  the  umiak,  also  a  skin  boat,  will  hold 
fifty  pt.H>ple  and  all  their  belongings,  and  it  is  both  a  sea  boat  and  a 
river  Ixxit.  In  summer  away  from  the  water  the  country-  is  impassable, 
and  the  difficulties  of  transportation,  as  well  as  its  importance  for 
every  enteq^^risc.  are  inconceivable  to  those  whose  outfit,  sole  means  of 
suppi'^rt.  has  not  been  landed  on  a  hare  beach,  with  a  rising  tide  or 
stonn  threatening  imnuxliate  destruction.  There  are  a  few  extraor- 
dinary pioneers  who  without  supplies,  sometimes  without  firearms.  wiD 
pass  tlinnigh  Six>  miles  of  trackless  oountr>\  dressed  and  living  like  the 
natives.  These  men  are  comparable  to  the  old  coureurs  de  bois  and 
the  t V  wx«^rjp,  and  their  example  is  not  to  be  followed.  Had  it  not  been 
for  the  natural  summer  hi^way  of  the  Yukon,  there  oouM  never  have 
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been  such  a  camp  as  Dawson.  The  iiead  passes  of  the  ^'uk<»n  and  the 
river  itself  were  at  that  time  the  only  possible  direct  roa<l  t<>  tlie  Klon- 
dike. Under  such  conditions  the  pack  horse  adds  little  to  the  solution 
of  the  problem.  He  cannot  both  work  and  forat^^e.  ATen  "packers" 
were  at  one  time  paid  as  high  as  (x>  cents  a  pound  for  ])ackinjLr  over  ihe 
Chilcoot  Pass,  but  the  rate  had  been  10  cents.  Over  the  White  Pass, 
where  horses  could  be  used,  the  rates  were  never  lower  than  10  cents, 
and  often  20  cents.  Horse  trains  were  maintained  oidy  by  a  consiani 
fresh  supply  of  horses  from  the  south,  few  animals  surviving  more  liian 
two  or  three  trips.  (.)f  3.800  horses  taken  north  in  i8i>7,  all  but  30  died 
on  the  trail.  To  cheapen  trans])ortation  a  wagon  r<»ad  was  hastily 
built  in  1898  and  a  toll  levied  of  2  cents  a  pound.  In  i^jn  this  was  suc- 
ceeded by  a  railroad,  and  freight  rates  have  fallen  from  the  original 
maxinnnn  of  (x>  cents  a  pound  for  40  miles,  from  water  to  water,  to 
$3.75  to  $3.30  per  hundred  pounds  for  the  2,300  miles  from  San  Fran- 
cisco or  Fuget  Sound  to  Dawson.  It  is  ri2  miles  by  rail  from  tide 
water  over  the  2,800- f(M>t  pass  to  White  Horse,  below  the  dangerous 
rapids  of  the  upper  river,  and  to  Dawson  by  the  river  it  is  431  miles 
further.  The  fare  from  Skaguay  is  S70,  and  the  fastest  time  made. 
32  hours.  In  winter  a  sleigh  road  not  following  the  Yukon,  and  there- 
fore over  100  miles  shorter,  is  opened  north  of  White  Horse  to  Dawson. 
The  rates  scheduled  at  the  beginning  of  the  winter  were  $163  per  pas- 
senger, and  for  baggage  in  excess  of  23  pounds,  40  cents  to  50  cents  a 
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piuiiul;  but  oMiipclitioii  has  cul  the  rate  to  $75,  with  extra  charges  of 
$3.50  a  day  for  meals  and  hed.  hi  the  early  part  of  the  season  the 
time  was  nine  days,  but  it  is  hoped  to  cut  this  down  to  four  when  the 
snow  road  is  hanl  ant!  smooth.  Scheduled  freight  rates  are  30  cents 
to  50  cents  a  pomid.  In  the  year  \qoi  the  White  Pass  Railroad  carried 
^^3,471  tons  of  freight  and  16,472  passengers,  receiving  from  passenger 
traOic  $J5J.t)3 J. 71  and  from  freight,  express,  mail,  and  telegrams 
J?  1.505. 1 3 J.(>4.  an  average  fi>r  freight  of  $43  a  ton  for  112  miles. 
(.Operating  expenses,  naturallv  lieavy,  were  42.42  per  cent,  of  the  re- 
ceipts. The  tirst  cost  of  this  road,  including  many  expensive  franchises 
and  the  Iniving  up  oi  possible  nvals.  was  S4.250.ooo.  and  in  the  first 
>eason  its  jl^toss  receipts  were  otficKi'l\  repv^^rtcvi  to  exceed  S4.ooo.000, 
witli  operating  expenses  of  .iKmit  $i.«xv\ixx\  The  actual  facts  as  to 
•Iv.s  biiihwav  into  Alaska  and  \\\v  Vuk.^i  VaV.ey  are  given  to  show 
il-e  c:^".'*'  v!itncuhies  and  expe:>^e  of  Tran.Niv^nativ^n  in  opening  up  a  new 
v^v!::v\,  wliove  in  spi:e  of  .•  r;r,vd  fa".'.  :::  rates  after  the  first  season 
.».  s;:v\\<^ :■,:*.  :r.inspon.i:io:i  i':;7-pn>o  w'.'.'  usiiaV-v  pay  for  itself  with 

1:  vM".-o<  -Oi^ro:  :o  A—.e-.vV.vs  ■Va*  ::i:>  br.":ar.:  "ndertaldng.  con- 
■'\    A-  v*'..iv  -.  c*-cxr>.  cr.:!v:  fine  r.>  .\rr.erioar: 


V.;okcrs— ::-a:  1  .- 
Y     '. 


•v.vrt\i  >\  :he  v.r.v..^.::y  which  aLfficTS  New 
v.ew  -*oc'-^".  V.vV:y  ar.i  prorrrtslv  investigated. 
7  -.  >.eaO<r:*r:crs  cf  the  read  have 
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been  moved  from  the  United  States  to  Vancouver,  and  the  great  bulk 
of  the  freight  is  no  longer  from  the  United  States  but  almost  wholly 
from  Canada.  As  long  as  the  British  know  how  to  grasp  the  new  trade 
of  the  world,  when  and  where  it  is  most  profitable,  they  have  no  im- 
mediate cause  to  worry  about  German  and  American  competition. 

Besides  having  enjoyed  thus  far  the  monopoly  of  the  shortest 
entrance  to  the  Yukon  valley,  the  White  Pass  will  remain  the  only 
approach  to  the  rich  Atlin  country,  a  lake  region  just  beyond  the  coast 
range,  which  is  slowly  but  surely  developing,  producing  this  last  sea- 
son nearly  $1,000,000  in  gold.  Atlin  and  the  upper  Yukon  country  will 
always  be  exclusively  tributary  to  this  road.  As  there  is  no  other  pass 
through  which  a  road  can  be  built,  for  an  indefinite  period  the  revenues 
of  the  White  Pass  route  may  be  counted  on  to  increase,  but  of  the  rich 
Ktondike  region  with  Dawson  as  its  center  it  is  likely  very  soon  to  b*^ 
dispossessed.  From  the  Stewart  River  /2  miles  above  Dawson  to 
Nulato  below  the  Koyukuk  River,  a  distance  of  just  a  thousand  miles. 
there  are  nearer  and  better  seaports  than  Skaguay.  The  best  of  these 
is  the  bay  of  X'aldez,  10  miles  long  and  3  wide,  as  protected  and  beauti- 
ful as  a  Swiss  lake,  and  nearest  of  all  salt-water  harbors  to  Dawson. 
The  first  pioneers  who  were  l)ound  for  this  valley  in  1898 
attempted  to  reach  it  by  passing  over  a  glacier  4,000  feet  high,  and  as 
they  had  to  do  their  packing  wholly  by  man  force  (twelve  miles)  the 
hardships  endured  were  frightful.  There  is  stirring  reading  in  the 
United  States  (lovernment  reports  made  bv  Afajor  Abercrombie,  who 
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has  traveled  more  extensively  in  this  part  of  Alaska  than  any  other 
white  man.  "  Of  the  4,000  who  tried  to  go  into  the  Copper  River 
Valley  in  1898  three  fourths  turned  back  the  same  season."  Of  Ac 
few  who  remained,  "  hundreds  were  dying  of  starvation  beyond  the 
Coast  Range." 

In  1900  and  1901  Major  Abercrombie  built  a  government  trans- 
Alaskan  military  trail  from  Valdez  into  the  Copper  River  valley.  He 
paid  no  attention  to  the  river  route,  nor  to  the  twelve-mile  shon  cut 
over  the  glacier,  but  surveyed  and  built  a  new  road  up  the  Lowe 
River  and  over  a  pass  only  1,700  feet  high,  or  1,200  feet  lower  than  the 


WIXTKR   KRKir.HTlNO  OX   THE   ICE,  L.VKE  LINDERMAN. 
i\»pyn,:hi,  iScfr»  F.    A.  liccg.^ 

White  Pa>s.  Lasi  winter  v^vor  this  road  the  freight  rate  to  Copper 
Neuter.  K\^  nulcs,  was  48  cents  by  dog  team;  during  the  summer  by 
jMck  horse  \i  ix^se  to  Si. 50  per  pound,  as  mud  is  much  more  difficult 
travelinj^  than  snow  and  ice.  In  (. Vii^ber,  1900,  the  mail  schedule  from 
X'aUle.'  lo  the  American  Yukv>n  was  rtduced  to  20  days,  and  in  April, 
UKU,  the  irip  was  made  by  the  mail  carriers  in  13  days.  Beginning 
ihe  tivM  xM'  January,  iik\^  the  n^ail  c^Mitractors  put  on  a  weekly  stage. 
i\\\\\'  trips  eacli  \\a\  moiuhly  iKiweon  X'aldez  and  Dawson.  This  win- 
ter, tor  the  lust  iinu\  ii  will  Iv  |x>ssiblo  for  American  mails  and  Amer- 
ican Iviissen^C^'^^  ^^  ^^^  to  the  American  Yukon  as  qnickly  and  as  cbe^dy 
rtA  iWer  the  i  anadian  rvHUo, 


r»\r  wr^v  vwaw  :s\cawcr5'.  W>xvV<^  toaaax  ^*A\s^  x«ssr\'&,  ^ 
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DUTCH    HARBOR,    ALASKA.     FLEET    WAITING    FOR    THE    ICE   TO    SOFTEN    SO    THEY    CAN 
FORCE   THEIR    PASSAGE   THROUGH    IT   TO   NOME. 

month  between  Puget  Sound  and  Valdez,  which  is  also  connected  by 
telegraph  line  with  Eagle,  Dawson,  and  the  outside  world.  The  in- 
crease of  travel  by  this  route  is  due  to  the  discovery  that  the  Copper 
River  valley  promises  to  be  a  great  agricultural  region,  capable  of 
affording  homes  to  thousands  of  settlers,  who  will  go  there  not  be- 
cause they  can  start  bonanza  wheat  farms,  but  because  the  proximity 
of  the  great  mining  camps  will  give  them  a  very  high  return  for  all 
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thcv  can  raise.  Fresh  milk  and  butter,  e^gs  and  poultry,  fresh  beef 
and  mutton,  hay  and  oats  for  animals,  fresh  vegetables  for  men,  com- 
mand fancy  prices.  John  F.  Rice,  Quartermaster's  Clerk,  in  his  official 
report  to  Major  Abercrombie  states  that  the  city  of  Eagle  is  second 
only  to  Dawson  in  importance,  that  the  route  from  Eagle  to  X'aldez 
presents  no  such  t>bstacles  as  routes  through  the  Rocky  Mountains 
or  Cascades,  that  there  is  an  abundance  of  grass  from  May  until  Octo- 
ber, that  the  natural  Uxx\  resources  of  Central  Alaska  are  caribou, 
moose,  brown  and  black  bear,  mountain  goat,  geese,  duck,  grouse,  sal- 
mon, pickerel,  perch,  bass,  whitetish.  trout,  pike,  and  grayling. 

It  is,  however,  not  the  agricultural  resources  that  will  immediately 
attract  the  largest  inthix  o\  pi^pulatiiMi  and  capital.  Al>out  140  miles 
from  \'aldez  in  the  Chittyna  valley  are  very  great  copper  deposits, 
which  during  the  last  season  have  been  visited  by  many  experts.  Some 
of  the  ores  run  85  per  cent,  copper,  auvl  there  are  many  thousand  tons 
in  sight  assaying  i(>  per  cent.  A  great  mountain  slide  has  occurred 
in  this  rejiion.  revealing,  it  is  claimed,  as  nuich  as  40.000.000  tons  of 
high-grade  copper  i^res.  \'aldez  ]k\y  and  the  low  pass  north  of  it  are 
the  American  gateways  to  the  Yukon  valley,  and  already  a  railroad  has 
Ikx^u  surveyed  and  partially  gradevl  to  the  interior,  for  the  copper, 
tluMigh  it  can  be  quarried  like  the  iron  ores  of  Lake  Superior,  with- 
out a  railraid  will  remain  worthless.  The  railroad  itself  is  assured 
an  unlmiited  tonnage.    It  \s  \\\c  sVionesvVavc  \o\>v«?wev «jev^>Cc«:X\J«s^ 
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valley,  and  which  is  of  more  importance,  it  can  carry  supplies  delivered 
at  Valdez  from  sailing  vessels  or  deep-draft  ocean  steamers  in  all  the 
months  of  the  year,  with  only  one  break  of  bulk  at  X'aldez,  and  also 
reach  the  deep  navigable  Yukon  and  the  Koyukuk  a  month  earlier  than 
by  the  Yukon  mouth,  which  is  closed  by  Bering  Sea  ice  until  July  i. 
As  shown  in  the  history  of  the  White  Pass  Railroad,  the  ingoing 
traffic  would  be  in  itself  sufficient  to  warrant  a  railroad,  ])ut  from 
Dawson  the  only  export  is  gold,  about  70  tons  a  year,  while  this  road 
will  not  only  carry  all  the  United  States  Government  troops  and  sup- 
plies, for  which  many  hundred  thousand  dollars  are  spent,  but  it  will 
have  the  unlimited  outbound  tonnage  of  high-grade  copper  ores, 
which,  with  a  freight  rate  of  $2  a  ton  from  X'aldez  to  the  smelters  of 
Paget  Sound  will  scarcely  be  treated  in  the  interior. 

It  is  not  too  much  to  expect  that  improvement  in  transportation 
facilities  alone  will  convert  Central  Alaska  into  as  densely  a  populated 
and  prosperous  a  region  as  Colorado,  as  the  lUack  Hills  of  South 
Dakota,  as  the  rich  mining  region  of  British  Columbia. 

There  is  another  part  of  Alaska  waiting  for  transportation  facilities. 
It  is  not  so  dazzling  as  the  Klondike  nor  as  vast  as  Central  .Maska,  but 
it  is  perhaps  richer  than  either  of  them. 

Far  to  the  northwest  lies  the  Seward  Peninsula,  suggesting  on 
the  map  an  animal's  head  snarling  across  Bering  Strait  at  the  nearby 
Siberia.     r>y  rivers  and  sea  it  is  almost  wholly  separated  from  the 
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mainland,  and  though  comprising  but  3  per  cent,  of  the  area  of  Alaska, 
or  2(),()(y()  sf|iiarc  miles  in  600,000,  it  has  yielded  for  the  last  three  years 
nearly  75  per  cent,  of  the  gold  output,  in  spite  of  the  increasing  yield 
iA  the  great  quartz  mines  of  the  southeast,  near  Juneau.  Although 
the  most  distant  region  of  Xorth  America,  2,700  statute  miles  from 
Piiget  Sound,  it  owes  the  rapid  exploration  and  development  of  its 
coast  to  the  fact  that  an  all-water  route  was  open  to  its  shores,  and  that 
freight  still  costing  a  minimum  of  $70  a  ton  into  Dawson  is  being  landed 
on  the  Nome  beach  for  $10  a  ton.  Passenger  rates,  higher  in  the  first 
rush,  have  fallen  to  $40  and  $50  first-class  and  $20  or  $25  steerage. 


\\KFvK>    ON     rUF    NOME    BF.ACH    AFTEK    A    ST\>RM. 

0\\ '.Mi^  to  the  troodom  from  hardships,  as  well  as  the  low  coast  and 
>hoMne>s  ot  time  r^\|uiroii.  in>pc];od  by  stories  that  were  indeed  true  of 
luh  jc^lvicn  Kaclus.  alvn::  j5aW  iH>>pie  anvl  their  chattels  landed  on 
tlu  !vn\  ^.i:^^  spi:  a:  W^'.r.o  an^:  wore  Icti  10  the  mercy  of  surf  and 
N:o»:r..  rv.o  bski:r.i\  \cr\  r.r.:r.crvn:>  a>ng  this  cv>asi.  who  have  none 
v>:  :hv^  alvv  f.K^ss  vM"  :ho  hu:iar..  cair.c  ::;  their  umiaks,  big  skin  boats  that 
V  an  varrv  :u:\  jHvplc  atui  aV.  :b.o:r  l^c'iOnging^.  and  made  camp  with  the 
\\b,:us.  ^\!;  :hc  l'^skv.:^\  r.ovv.iT'is:  r.v^  baivMncior,  intuiti\-ely  flee  sercial 
v;a\>  Ivtv  ro  a  stv^niv  W^:  >^>  :^.c  whitest,  who  even*  \^ar  have  been 
oaiifC-^'  i'-  Scp:c:r,KT,  \^xx\  whcii  ihen?  were  nK^re  than  12.000 
ors  a!.^::c   '-^o  VacV.    *><    >^ 
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l..\NlUN(i    TASSKNtiKHS    ANh   SI  l'I'I,IF.>   OVKR   THK    UK    AT    NfJ.MH. 
l"hr,ii»or  than   liKlitrriii>>r  llirmij^h  tho  Mirf.      Tlii>»  i*\nlain'>  the  early   rii««h   r\«.Ty   xra^-nn. 

>hi])I)iiij^^  in  the  ofHnj^,  and  destroyed  about  Si.^cxi.cxx)  of  niis- 
collano(»us  property  on  tlie  beach,  and  every  year  since,  simi- 
lar if  not  so  severe  disasters  have  occurred.  Driftwood,  piled 
hit^h  landwards  from  Xome.  shows  that  on  occasion  the  sea 
sweeps  the  whole  site  of  the  present  city.  This  is  not  the 
only  danger.  Another  is  tire.  The  streets  are  narrow,  and  the  houses 
— tlimsy  w(H)(len  structures — stand  in  serried  rows.  IJecause  of  the  cold 
there  are  hot  tires  everywhere.  There  are  few  brick  chinmey-s,  and  in 
winter  there  is  no  water  supply.  If  a  serious  tire  should  occur  in  mid- 
winter, destroyinj::^  shelter,  f(XKl  and  fuel,  no  relief  could  reach  the 
stricken  peo])le.  The  nearest  open  ])ort  on  the  Pacific  is  500  miles  to 
the  southeast.  It  is  1.7 11  miles  from  Dawson,  with  no  roads  to  either 
place.  IJerin^  Sea  is  in  the  same  latitude  as  the  I'altic.  and  like  the 
Haltic  is  shallow  and  brackish  owint;  to  the  many  rivers  which  em])ty 
fresh  water  and  silt  into  it.  In  winter  surface  ice  rra<lily  form>,  ex- 
tending 3CXJ  to  400  miles  s«.)uth  (►f  Xome.  effectually  isolatinix  the  city 
from  November  i  until  June  i.  This  is  uneinlurable,  and  three  pro- 
jects are  under  consideration  to  effect  communication  throniihout  the 
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FREIGHT  BOAT  OF  THE   NIUKLUK   RIVER.      CARRIES   7  TONS. 
The  horse  tows  it  up-stream,  riding  down  in  the  boat. 

whole  year.  The  simplest  is  to  maintain  in  Bering  Sea  an  ice  breaker 
of  the  Admiral  r>mak  type — an  easy  task,  as  the  ice  is  not  as  thick  and 
solid  in  lierinj^^  Sea  as  in  the  northern  Russian  ports.  The  second  pro- 
ject is  to  build  a  railroad  from  Cook  Inlet  or  Prince  William  Sound 
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on  open  Pacific  waters  to  Nome  by  way  of  St.  Michaels.  The  third 
plan  is  to  connect  Nome  by  railroad  with  the  lower  Yukon  River,  and 
ultimately  effect  a  junction  with  the  railroad  from  X'aldez  to  Kagle. 
To  complete  this  project  would  require  about  900  miles  of  track. 

The  p^old  yield  of  the  Xome  region  has  hitherto  come  from  the  sea 
beaches  and  from  gulches  and  beaches  at  most  10  miles  from  water 
transportation.  I^Iven  10  miles  has  proved  almost  prohibitive.  In 
winter  the  placers  are  not  worked  and  the  camps  are  closed.  Xo  advan- 
tage can  therefore  be  taken  of  tht-  sm<KMh  snow  and  ice  roads.  In 
summer  the  tundra  is  iwn  or  three  feet  of  mud,  with  a  bottom  of  frozen 


THK    UMNCM.    CITY    WATKK    rkONI.    LINK!)    W  .  I  H     KKl.KiilT    ID.Vl.-. 

ground.  The  services  of  teams  are  worth  from  S20  to  $40  a  day,  and 
it  takes  a  whole  day  to  haul  1,500  pounds  10  miles.  The  lowest  rate 
is  three  times  as  much  as  the  minimum  from  Puget  Sound  to  Xome, 
2.700  miles,  and  twice  as  much  as  the  rate  from  San  Francisco  or  Puget 
Sound  to  Dawson.  So  prohibitive  were  the  natural  conditions  that 
Mr.  Chas.  D.  Lane,  of  the  Wild  Goose  Company,  considered  it  wise 
economy  to  devote  <)<)  per  cent,  of  the  output  of  certain  placer  claims 
to  a  transportation  system,  thus  reducing  cost  of  exploitation  for  all 
future  output  to  10  per  cent.,  rather  than  indefinitely  to  spend  90  per 
cent,  of  the  yield  for  transportation  alone.  The  Wild  Goose  Railroad. 
7  miles  long  from  X'onic  to  Anvil  Creek,  earned  its  total  first  cost  with- 
in 30  days  of  its  opening  and  shows  increasing  earnings  each  year. 
From  Council  City,  on  the  X^iukluk  River  about  go  miles  from  X^ome, 
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Mr,  I^nc  has  Iniilt  a  stc^md  road,  also  7  miles  long,  connecting  Council 
with  <)\fh\r  Creek,  and  this  road  has  also  paid  for  itself  in  one  season. 
O/ijnril  is  55  miles  from  the  nearest  seaport,  up  a  shallow  winding 
river.  That  part  of  the  Seward  Peninsula  on  which  Xome  is  located, 
a  part  alx;ut  5/xxj  miles  in  area,  was  geologically  speaking,  very  re- 
c<mtly  an  island.  A  deep  indentation  of  the  ocean  runs  50  miles  inland 
from  I 'on  C.'larence,  northwest  of  Xome,  and  Golofnin  Bay,  about  70 
mik-s  cast  of  Xome,  alsr>  extends  many  miles  inland.  These  two  bays 
are  joined  by  a  deep  valley,  so  that  60  miles  north  and  inland  from 
Xrime  it  is  possible  with  one  short  portage  to  go  from  sea  to  sea. 


1^>\V    lUUT,    i:Ol.OFNIN     BAY.       IT    U)KS    OUT    TO   OCEAN    STEAMERS    AND    TX>\VS    U>Al>ED 
HARGES   IP   THE  FISH   RIVER. 

Ciumcil  i.'ity  lies  in  this  depression,  Ophir  Creek  and  innumerable  other 
rich  crooks  emptying  into  it  from  both  sides.  Gold  has  been  found  in 
paying  quantities  on  nearly  all  of  them,  but  it  is  impossible  yet  to 
develop  them,  owing  solely  to  the  ci>st  of  transportation.  To  develop 
one  placer  claim  on  C^phir  i.>oi*k  Mr.  Lane  not  only  built  the  seven- 
mile  railn>ad,  surveying  it  after  it  was  finished,  but  he  also  put  on  from 
San  Francisco  to  liolofnin  Bay  two  schooners,  one  with  auxiliary 
pi^wer:  to  c^Min^vt  with  the  schiXMiers  he  built  a  shallow -draft  stem 
wluvler  and  a  iuuuIht  of  steel  barges.  carrA*ing  20  tons,  which  carrA-  his 
supplies  to  Wliite  Mountain  at  the  upper  end  of  the  delta  of  the  Fish 
River.  Ilere  everything  is  for  the  second  time  unloaded,  warehoused, 
and  when  water  pennits,  transferreil  to  vcr}'  light  wcoden  beats  drawn 
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iiiovi'  it  than  it  is  worth,  although  its  smelting  value  exceeds  $ioo  a 
ton.  hroni  (lolofnin  l>ay  there  is  a  freight  rate  of  $3  a  ton  to  the  Ta- 
conia  snu-htT,  hut  the  wagon  haul  to  the  river  and  the  transportation 
down  tlu'  river  is  as  yet  prohihitivc.  This  one  quarry,  if  properly 
equipped  and  opened,  should  yield  a  minimum  of  10,000  tons  a  year, 
;ind  it  might  grow  to  i(X),ooo  tons. 

Vox  Pacific  Coast  maritime  evolution  Alaska  has  been  of  inesti- 
inahle  advantage.  The  Dawson  rush  of  1897  ^"d  1898  impressed  every 
tivailahle  hoat,  and  when  it  was  over  left  well  established  lines  with  al- 
most daily  service.  The  Xome  rush  of  1900  again  caused  a  demand  for 
all  available  craft,  and  in  sunnner  the  regular  service  keeps  a  fleet  of 
more  than  a  dozen  (K'ean  steamers  busy.  The  X'aldez  developments 
even  now  justify  weekly  sailings.  All  the  worn-out  dilapidated  craft 
of  American  register  drift  into  these  runs,  and  as  the  Alaskan  coast  is 
for  the  most  part  unchartered,  unbuoyed,  and  unlighted.  many  of  them 
tind  their  graves  in  northern  waters. 

The  export  trade  from  Alaska  for  four  months  ending  October  31. 
ux^j,  exceetled  $JO,ixx\c»\  and  was  equal  to  that  from  Hawaii  (for 
ten  months  ending  the  same  date\  was  three  times  that  of  the  Philip- 
pines, and  more  than  double  that  of  Porto  Rico.  The  island  depend- 
encies y^\  the  Tnited  Stales  are  densely  p^:>pu!atetl.  >:va'l  in  area,  and 
fairly  well  developed.  They  arc  in  tlie  :rop:c>  an-l  ur.ti:  tor  white  men 
and  their  fa:»'i!ies.  Alaska  needs  lO.kXX"^  rrrles  of  railroad.  20.000  miles 
of  wagon  roads  aiul  telephtnie  lines,  and  can.  as  fast  as  tran^tv?rtat:or 
is  available,  give  homes  and  emp!o\-monr  to  a  TV'^pitlati'-'^  of  TO.ooo.ooo. 
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THF  UTILISATION  OF  MOUNTAIN  WATER 
POWERS. 

By  Paul  Lcthcule. 

Tlic  «k'vcl«»iMm'nt  <»f  I  Ik-  liinh  niuuntain  water  powers  of  France  and  Switzerland  affords 
n:i'Ht  interestinjr  and  useful  examples  of  pinneer  work  in  a  field  which  is  rapidly  growing  in 
importance  with  the  advance  o^  i»ractice  in  long-distance  electrical  transmission.  The 
prct-ei lent- —both  mechanical  and  economic — to  be  found  in  the  undertakings  described  in 
the  fiillowing  article  are  valuable  in  connection  with  current  or  i)rospective  work  in  the 
Highlands  of  Scotland  and  the  l*acihc  Coast  of  North  America.-    The  Kditors. 

THE  first  Cofii^rcs  dc  la  Hoiiillc  Blanche  marked  a  new  epoch  in 
the  electrical  development  of  mountainous  districts,  its  pri- 
mary object  beinj^  to  facilitate  the  utilisation  of  the  water 
power  so  plentiful  in  the  Alpine  districts  of  France.  The  accom- 
plishment of  this  was  naturally  beset  with  obstacles,  and  the  work  of 
the  Congress  was,  to  a  considerable  extent,  of  legal  character,  as  no 
step  could  be  taken  towards  the  realisation  of  the  possibilities  fore- 
shadowed without  first  removing,  by  liberal  legislation,  the  many 
difficulties  presented  by  reason  of  the  vested  interests  involved, 
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riu'  li\i;al  considerations  atToctinf>*  the  question,  however  important 
from  a  local  standpoint,  do  not  present  a  f^^eneral  interest,  and  are  sec- 
ondary in  importance  to  the  economic  prohlems.  The  technical  solution 
is  not  the  least  oi  tlie  impiMtant  factors  which  go  to  make  a  practical 
success  of  the  possihilities.  The  mechanical  and  electrical  features 
of  an  installation  nuist  naturally  he  taken  into  account  when 
endeavorinjL;  to  realise  the  hest  means  of  obtaining  good  economi- 
cal results.  This  is  esp^vially  true  in  that  which  concerns 
the  harnessiiig  of  siich  variable  sources  of  power  as  torrential  river? 
and  t)i<nu)tain  streams,  like  those  foiuid  in  such  abundance  ir. 
the  \lpine  districts  of  I*  uro|H\  I  he  mechanical  installations  by  which 
the\  are  s\Hves^1\dly  ntiliscti.  the  ottociive  si>lutions  worked  out  for 
tlu^  pn^Mcv.is  of  ]vn\ev  ^v:enera;iou  and  transmission,  the  c«-^ts  of 
maimenanvv  auvi  v^^vratu^n,  and  :]ic  industrial  development  resulting. 
A IV  of  the  widest  ]v^ssi^lo  interest  and  value  in  helping  lo  determine 
\h<  )notlv\ls  of  i^htaining  the  Ivs:  results  fTV«m  enterprises  c^f  this 
natiuv  olve where. 
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The  best  illustration  of  the  economical,  industrial,  and  technical 
aspects  of  the  question  can  be  given  by  briefly  reviewing  the  charac- 
teristics of  a  few  typical  works  of  the  kind. 

A  great  variety  of  methods  might  be  expected  if  we  remember 
that  the  main  installations  utilise  very  widely  varying  heads  and  vol- 
umes of  water-falls — volumes  varying  from  40,000  litres  to  50  litres 
per  second,  and  heads  in  some  cases  as  low  as  25  metres  and  in  some 
as  high  as  620  metres.  The  common  difficulty  of  all  these  installations 
is  that  due  to  the  great  cjuantity  of  debris  carried  by  the  stream ;  the 
greatest  care  has  to  be  given  to  the  intake,  settling  chamber,  and  con- 
duits. Another  characteristic  of  all  but  a  few  of  these  streams  is  the 
absence  of  any  natural  or  artificial  reservoirs  for  storing  the  water 


SIBTERRANEAX    SOURCE  OF    A    FRENCH    ALPINE    STREAM. 

and  modifying  the  irregularities  of  the  flow,  which  are,  for  all  these 
rivers,  very  large.  None  the  less  interesting,  though  exceptional,  are 
the  artificial  reservoirs  in  existence  or  of  which  the  construction  is 
planned. 

Most  variable  conditions  are  thus  met  with  in  the  harnessing  of  the 
water  powers  of  this  region,  and  naturally  mo<les  of  utilisation  are 
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sought  permitting  similar  variation  in  respect  to  the  amount  of  energy 
which  can  be  profitably  consumed.  Among  the  most  promising  ap-  • 
plications  in  this  particular  is  to  be  cited  the  electro-chemical,  which  is 
excellently  suited  to  the  irregular  character  of  the  water  power  avail- 
able; but  this  has  been  seriously  handicapped  by  the  keen  com- 
petition in  calcium  carbide  production  and  other  industries  from  more 
recent  installations  in  foreign  countries,  so  that  the  market  value  of 
those  products  has  become  insufficient  for  a  remunerative  business. 

Light  and  power  are  delivered  in  great  profusion  to  districts 
which  unfortunately  do  not  present  a  large  centralisation  of  population 
and  industries.  Workshop  and  home  industries  may  offer  interesting 
developments  in  connection  with  the  distribution  of  cheap  energy, 
and  as  an  interesting  instance  might  be  cited  the  use  of  hundreds  of 
sewing  machines,  run  electrically  at  the  cost  per  day  of  10  centimes 
per  machine. 

Larger  customers  for  power  are  usually  paper  makers,  wood  saw- 
ers,  oil  makers,  tile  makers,  printers,  etc.  In  the  field  of  traction  be- 
long a  few  original  mountain  railroads  or  tramways,  which  deserve  a 
more  than  passing  notice.  Much  progress  however  remains  to  be 
achieved  in  the  way  of  utilisation  of  energy,  but  in  this  as  in  many 
other  cases,  the  first  step  made  in  the  aid  of  development  of  local  in- 
dustries was  to  equip  the  available  power,  and  then  to  discover  outlets 
for  the  energy. 

The  rendezvous  of  the  Congress  was  in  Grenoble,  a  city  of  about 
70,000  inhabitants,  near  the  junction  of  the  river  Isere  and  its  trib- 
utar}*  the  Drac,  two  copious  streams,  capricious  at  all  times,  the  latter 
of  which  has  on  several  occasions  threatened  destruction*  and  partial 
devastation  to  the  now  flourishing  and  industrial  city  which  obtains 
a  new  source  of  life  from  these  unruly  torrential  streams.  The  indus- 
tries which  are  part  and  parcel  of  the  life  and  success  of  this  city  are 
more  or  less  tributary  to  the  constant  output  of  energy  now  derived 
from  the  waterfalls.  These  are  the  cement  industry,  the  glove  factory 
and  dependencies,  with  a  yearly  production  of  40,000,000  pairs; 
leather  dressing  and  tanning,  skin  and  fur  dying,  the  furriers'  trade, 
the  manufacture  of  buttons  and  clasps,  distilling,  hat  making,  and 
wood  working.  Great  supply  of  power  is  available  within  easy  reach 
of  the  city,  so  well  situated  at  the  junction  of  two  rivers  which  offer, 
or  whose  tributaries  offer,  a  number  of  well  equipped  waterfalls. 
South  of  Grenoble  is  the  Drac  valley :  southeast,  the  Romanche  valley ; 
north,  the  valley  of  the  Isere. 

*  A  complete  deraitation  took  place  in  the  Middle  Age*. 
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1'lic  valley  of  the  Drac  river  and  its  tributary  the  Romanche  affords 
typical  prnver-producing  centres,  the  most  interesting  of  which  it  is 
proposed  to  review  below.  It  is  to  be  remarked  that  the  two  main 
waterfalls  on  the  Drac  river  are  of  quite  different  character  and  have 
iiothinj^  in  common.  l>oth  are  so  interesting  that  it  is  necessary  to 
devote  a  (lescriplir)n  to  each.    (.)f  the  water  powers  on  the  Romanche 


A  (  IIAKACTKKISTU'  VALLEY  STREAM  AND  VILLAGE  IN  THE  FRENCH   ALPS. 

river,  which  have  all  heen  devoted  to  the  electro-chemical  industry, 
snme  h;ive  failed  to  prove  remunerative,  and  special  attention  will  be 
j^iven  t(»  the  critical  condition  which  they  are  in  and  the  features  ap- 
])ertainin.i^  thereto,  especially  in  the  case  of  the  most  powerful  and 
hest  equipju'd.  The  Livet  station,  which  is  in  every  sense  a  typical 
Alpine  hydraulic  plant,  and  which  lately  abandoned  the  electro-chem- 
ical industries  to  devote  itself  only  to  power  and  lighting  distribution, 
h.as  achieved  hy  this  means  an  apparent  success. 

The  Isere  valley  is  characterised  by  power  installations  with  a 
hij^h  head  of  water,  which  seem  to  be  most  typical  of  the  idea  at- 
tached to  the  designation  **HouiUe  Blanche.**  Small  streams  falling 
down  in  precipitous  and  picturesque  cascades,  rocky  mountains  cov- 
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THE  "WHITE  coal"  OF  FILW'CE  AND  SWITZERLAND. 

ered  with  v^etation  and  large  forest  domains,  lofty  steel  conduits 
climbing  the  hills  in  a  nearly  vertical  ascent,  as  seen  in  background 
on  page  681 — such  are  the  conditions  prevailing  in  the  watersherl  of 
the  Isere,  where  the  falls  are  often  500  to  600  metres  high,  and  where 
as  much  as  1.700  metres  head  will  ultimately  be  used  by  means  of 
three  power  stations  at  Lancey. 

From  this  renowned  spot,  which  was  the  very  cradle  of  the  art  of 
water-power  installation  in  France,  and  which  is  situated  about  15 
kilometres  northeast  of  Grenoble,  on  the  river  Isere,  were  started  the 
excursions  of  the  different  parties  attending  the  Con^res  de  la 
Houillc  Blanche.  We  will  not  amcerxx  ourselves  with  following  the 
ver}'  leisurely  programme  which  was  pleasantly  accomplished  in  the 
time  at  their  disp^^sal.  but  confine  our^-lves  to  the  abrne  outlined  pro- 
gramme of  inspection  and  examine  successively  the  main  characteris- 
tics p>ertaining  to  the  jx>wer  installations  of  the  three  definite  valleys 
already  described  in  the  folk>wing  order :   Isere.  Drac,  and  Romanchc. 

The  first  of  the  high  falls  of  the  I^re  valley.  hr>xh  in  order  of  in- 
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stallation  and  in  interest,  are  those  of  Lancey,  the  first  and  until  very 
recently  the  highest*  of  their  class  ever  equipped.  The  mention 
of  these  falls  would  be  incomplete  without  the  name  of  Aristide  Berges, 
who  identified  himself  with  these  works  from  the  very  start,  and  who 
with  the  help  of  his  sons  is  pushing  them  to  their  full  development.! 
The  natural  conditions  prevailing  in  this  privileged  locality  were  all 
particularly  favourable  to  the  realisation  of  M.  Berges*  schemes.  Lan- 
cey is  a  low  valley  encircled  by  the  very  steep  slopes  of  the  Belledone 
mountains,  of  the  average  height  of  2,500  to  3,000  m^res,  covered  with 
high  forests  which  prevent  the  range  being  deniided  by  torrential 
streams. 

First  among  the  latter  the  Combe  torrent  was  used  for  operating 
the  Berges  paper  factory,  which  is  run  entirely  by  mechanical  power 
from  the  waterfalls.  Its  power  plant  includes  12  turbines  of  an  ag- 
gregate of  4,000  to  5,000  horse  power.  Its  annual  production  of  paper 
exceeds  10,000  tons ;  of  pulp,  3,500  tons,  and  of  cellulose,  4,000  tCHis. 
To  this  first  installation  using  the  power  at  Lancey  were  added  a 
lighting  and  traction  plant  which  will  be  dealt  with  later. 

As  early  as  1868  the  first  conduit  for  bringing  water  to  the  paper 
factory  was  installed  at  Lancey  with  water  from  the  Combe  stream 
under  a  head  of  200  metres.  The  volume  of  water  amotmted  to  500 
litres.  To  this  first  fall  were  added  a  few  years  later  the  waters  avail- 
able from  two  small  streams  derived  from  the  same  BelledcHie  moun- 
tains, with  the  resultant  volume  of  500  litres  per  second  under  a  head 
of  500  metres.  All  has  been  working  without  a  hitch,  and  the  pro- 
moter, M.  Berges,  states  that  no  difficulty  of  any  sort  has  been  ex- 
perienced from  the  high  head  of  water.  The  conduits  have  proved 
resistant  to  oxidation,  and  their  performance  has  led  to  the  hope  that 
they  will  last  a  whole  century,  whether  placed  in  the  open  air  or  under- 
ground. Coal-tar  paint  mixed  with  carbon  sulphide  offers  a  sufficient 
protection.  Joints  and  corner  pieces  have  shown  good  resistance  to 
the  pressure  due  to  500-metres  fall.  Outlet  pieces  of  hard  bronze  or 
aluminium  last  a  sufficient  time,  and  the  same  remark  applies  to  the 
various  valves  or  gates.  The  turbines  themselves  are  easy  to  build  and 
to  operate  and  show  as  good  an  efficiency  as  with  average  heads.  The 
greatest  difficulty  experienced  is  in  respect  to  the  volume,  which  shows 
a  relative  variation  of  range  from  one  to  ten  at  Lancey. 


*  The  fall  of  6<2o  metres,  above  mentioned,  up  to  recently  held  the  distinction  of  being 
the  highest  fall  ever  equipped,  a  record  which  has  lately  been  eclipsed  by  a  Swiss  waterfall, 
which  unfortunately  cannot  be  described  here. 

t  He  is  the  originator  of  the  picturesque  and  expressive  term  "Houille  Blanche.** 
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M.  Berges  has  proceeded  with  very  far-reaching  views  and  with 
very  scientific  methods  to  the  regulation  of  the  flow — a  regulation 
which  is  already  secured  in  part  by  the  construction  of  a  retaining 
dam  at  the  outlet  of  a  lake  situated  on  the  Belledone  mountain,  and 
which  will  be  completed  by  the  interconnections  of  similar  lakes  and 
the  installations  of  new  power  stations  fed  from  these  lakes.  The 
average  amount  of  power  thus  assured  for  the  whole  year  round,  on 
that  small  basin  of  44  kilometres  area,  is  estimated  to  be  10,000  horse 
power  regularly,  from  three  power  stations,  the  first  one  now  in  exist- 
ence and  using  the  first  waters  mentioned.  The  first  station  utilises 
two  falls  of  a  total  500-metres  head  and  500-litres  volume ;  the  second 
station,  a  fall  of  527-metres  head  and  500-litres  volume;  the  third 
station,  a  fall  of  514-metres  with  a  volume  of  800  litres.  The  first 
station  is  now  sufficient  for  the  paper  factory,  as  well  as  the  lighting 
and  tramway  service  in  their  present  states. 
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LANCEY  POWER  PLANT,  VALLEY  OF  THE  ISftRE ;  BELLEDONE  MOUNTAIN   IN  THE 

BACKGROUND. 

The  paper  factory  uses  mostly  mechanical  energ>\  from  12  turbines 
aggregating  4,000  to  5,000  horse  power,  applied  to  driving  saws, 
wood  grinders,  elevators,  etc.,  which  are  operated  by  mechanical  trans- 
mission from  the  shaft  of  the  turbines.     These  latter  are  moved  bv 
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10,000    VOLT    TRANSMISSION    LINE    AND    3-KILOWATT    TRANSFORMER    ON    THE    1»0LES, 
VALLEY   OF   GR^SIVAUDAN. 

the  action  of  water  jets,  20  millimetres  in  diameter,  at  the  periphery 
of  the  wheel.  Four  of  these  small  jets  are  sufficient  for  a  600-horse- 
power  turbine.  »    . . 

By  reason  of  the  high  speed  of  the  water,  reaching  to  about  60 
metres  per  second,*  the  peripheral  speed  of  these  turbines  is  very  high. 
Thiis  they  affect  the  form  of  a  narrow  wheel  of  large  diameter,  the  600- 
horse-power  type  measuring  4  metres  in  diameter,  and '5  centimetres 
only  in  thickness.  To  the  paper  factory  is  added  a  continuous-cur- 
rent generating  set  for  production  of  hypochlorite,  used  for  bleaching 
the  pulp. 

The  lighting  station  is  intended  to  generate  electric  current  for 
a  lighting  distribution  extending  a  radius  of  15  kilometres  in  length 
in  the  Gresivaudan  valley.  The  building  and  the  mechanical  installa- 
tion are  similar  to  those  of  the  plant  just  described.  The  following 
are  the  characteristic  features  of  the  whole  of  the  installation : 

Four  single-phase  alternators  feed  the  high-tension  line  by  means 
of  oil-insulated  step-up  transformers.  The  line  voltage  is  10.000,  the 
frequency  50  cycles.  Great  economy  has  been  combined  with  sufficient 
safety   in   the  construction   of  the  cross-country   high-tension   lines, 

•  The  theoretical  speed  v/sgh  —  x/a  X  g.Si  X  500  =  about  lop  metres.  The  turbine  peri- 
pheral speed  amounts  to  65  per  cent,  of  this  figrure. 
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which  have  a  total  length  of  about  50  kilometres.  The  engraving 
opposite  shows  the  wooden  pole  construction  used  throughout,  as  well 
as  the  special  arrangement  supporting  the  line  transformers  stepping 
down  the  voltage  for  120- volt  distribution  circuits.  These  line  trans- 
formers are  paraffine  insulated,  like  the  station  transfomiers,  and 
fitted  with  a  protecting  cap,  as  shown  in  the  picture. 

The  lighting  charges  are  so  low  that  the  incandescent  electric 
lamp  is  in  general  use  even  at  the  remotest  farms.  ( )nc  of  them,  for 
instance,  visited  at  random,  uses  one  lo-candle-powcr  lamp  at  a  charge 
of  25  francs  per  year,  a  second  lamp  at  an  additional  charge  of  15 
francs,  and  three  5-candle-power  lamps  at  a  charge  of  15  francs  total 
— altogether  55  francs  for  35  candle  power,  or  i.O  francs  (7^2  cents,  or 
i6d.)  per  candle  power  per  year. 

The  tramway  generating  station  installed  at  Lancey  is  owned  by 
the  Compagnic  dii  Tramway  dc  Grenoble  a  Chaparcillan,  and  is  oper- 
ated on  the  three- wire  system.  The  company  clo  not  own  the  falls,  but 
buy  the  water  power  from  M.  Berges  for  their  machines  situated  near 
the  paper  factory,  paying  100  francs  per  horse  power  year,  with  a  min- 
imum guaranteed  consumption  of  25,000  francs  a  year,  which  corre- 
sponds to  an  average  continuous  load  of  250  horse  power.  The  average 
load  is  lower,  but  the  maximum  sometimes  reaches  1,000  to  1.500 
horse  power.  The  only  line  operated  connects  Grenoble  (70.000  in- 
habitants) with  Chapareillan  (2,200)  a  distance  of  43  kilometres, 
thirty-ton  trains  with  a  half-hour  schedule  being  run  in  the  suburbs 
of  (irenoble  and  one-hour  schedule  on  the  country  line. 

The  voltage  drop  and  distribution  losses  due  to  the  great  length 
of  the  line  are  still  more  greatly  emphasised  by  the  nature  of  the  pro- 
file and  the  distance  from  the  generating  station,  which  is  three  kil- 
ometres distant  from  the  nearest  point  of  the  line.  These  losses  would 
have  been  prohibitive  with  an  ordinary  600-volt  distribution,  or  would 
then  have  necessitated  the  use  of  several  generating  stations.  Pref- 
erence has  been  given  to  the  three-wire  system  which  was  adopted  for 
the  first  time  at  this  locality  and  which  has  had  very  few  imitators 
since.  The  current  is  carried  to  the  cars  by  a  three-wire  system  with 
two  overhead  conductors  used  as  outside  wires  with  1,200  volts  dif- 
ference of  potential,  and  the  track  rails  as  a  neutral  with  600  volts  dif- 
ference of  potential  to  each  of  the  overhead  wires.  The  current  is 
received  by  two  series-wound  motors  connected  in  scries,  their  com- 
mon point  being  used  as  a  neutral  and  their  outside  terminals  being 
connected  with  the  two  overhead  trolleys  of  the  car.  Yet  in  spite  of 
this  arrangement  the  voltage  drop  is  relatively  large  in  the  feeder 
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circuit  of  the  tramway.  This  is  ccwnposed  of  three  feeders  with  areas 
of  64,  125,  and  90  square  millimetres,  and  voltage  drop  of  250,  150, 
and  400  volts  respectively,  boosted  up  at  the  generating  station,  elec- 
tric booster  sets,  each  composed  of  one  motor  and  two  generators, 
boosting  symmetrically  the  two  wires  of  the  feeder.  The  motor  is  run 
from  1, 200- volt  bus  bars.  The  track  is  crown  bonded  and  connected 
to  the  neutral  bus  bar  of  the  switchboard  by  a  conductor  of  125-square- 
millimetres  section. 

Drac  Valley. — Of  a  very  different  character  is  the  Drac  river, 
which  is  estimated  as  capable  of  rendering  100,000  horse  power  in  tiie 
Department  of  the  Isere  alone. 

The  first  installation  to  be  mentioned  is  the  Fure  &  Morge^  plant 
at  Champ,  near  the  junction  of  the  Drac  and  Romanche  rivers,  15 
kilometres  distant  from  Grenoble.  This  plant  is  exclusively  for  tfie 
distribution  of  power.  The  second  installation  is  up  stream  from 
damp,  on  the  Drac  river,  near  Avignonet,  but  the  local  conditions  are 
so  different  at  these  two  stations  that  very  different  arrangements  have 
been  adopted. 

The  flow  of  this  capricious  river  may  vary  from  20  to  1,200  cubic 
metres  with  a  violence  which  is  not  tempered  by  any  obstacle  whatever 
to  its  mad  rush,  as  there  are  no  forests  along  its  valley.  The  Drae  at 
Champ  presents  the  aspect  of  a  shallow  river,  the  width  of  which,  in 
high  water,  may  exceed  i  kilometre,  and  would  expand  still  further 
if  it  were  attempted  to  confine  it  by  a  large  dam.  The  same  river  is 
cramped  up  at  Avignonet  into  a  very  narrow  neck,  eminently  disposed 
for  the  construction  of  a  solid  retaining  dam. 

The  water  has  been  taken  from  the  Drac  at  Champ  by  means  of  a 
low  dam  in  the  bed  of  the  river,  a  dam  which  is  constantly  under  the 
river  level,  but  yet  is  sufficient  to  create  a  current  of  water  from  a 
side  outlet  of  a  width  of  16  metres,  bordering  a  long  intake  provided 
with  gratings,  in  the  form  of  light  shutters,  preventing  the  ingress  of 
stone  and  rubbish,  of  which  the  river  carries  a  great  deal.  The  river 
current  passing  alongside  of  the  intake  shutters  favours  the  discharge 
of  gravel  and  stones  through  the  outlet.  What  passes  the  shutters 
enters  the  settling  basin,  which  has  a  surface  of  3,000  square  metres, 
and  in  which  the  water  settles  before  entering  the  flume. 

This  flume,  built  in  the  gravel  and  earth  and  lined  with  hydraulic 
cement,  varies  in  width  from  60  metres  to  22  metres  and  in  depth  from 
1.50  to  4  metres,  and  runs  a  length  of  600  metres  with  a  maximum 
slope  of  4  millimetres  per  metre.  It  ends  in  a  second  settling  basin 
"-ovided  with  sufficient  discharge  drains.  This  basin  is  built  with  two 
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parts  separated  by  a  dividing  wall,  the  first  part  for  sedimentation,  the 
second  for  supplying  the  conduit.  This  opens  about  2.70  metres  un- 
der the  level  of  water  in  the  charging  chamber,  and  the  admission  of 
water  to  the  conduit  is  controlled  by  gates  arranged,  not  directly  on 
the  conduit,  but  at  the  entrance  of  the  second  chamber,  so  that  a  sud- 
den emptying  of  the  conduit  will  not  result  in  vacuum  effect,  but  in 
admission  of  air  to  the  conduit  pipe. 


HEADWUKKS    ON    THE   DKAC   RIVER. 

Of  the  4,600  metres  of  conduit,  3.3  metres  diameter,  2,100  metres 
are  reinforced  concrete,  and  2,500  metres  steel.  The  concrete  part  of 
the  conduit  is  used  for  supporting  pressure  up  to  20  metres  depth  of 
water,  its  total  thickness  being  0.020  to  0.025  metres.  A  network  of 
circumferential  and  longitudinal  rods  is  embedded  in  the  cement,  the 
circumferential  rods  having  a  thickness  of  section  varying  from  li  to 
22.5  millimetres  and  the  longitudinal  rods  sections  varying  from  6  to 
12  millimetres.  The  reinforced  concrete  conduit  rests  on  a  bed  of 
concrete  with  a  thickness  of  0.3  metres  and  is  buried  in  the  earth  to  a 
depth  of  2  metres.  The  steel  conduit,  2,500  metres  long,  is  similarly  em- 
bedded and  also  placed  on  concrete  supports,  a  practice  which  is  quite 
uncommon,  but  presents  many  advantages  in  connection  with  large 
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sectional  conduits.  The  conduit  is  made  of  sheet  steel  from  7  to  15 
millimetres  thick.  In  this  mode  of  construction  and  arrangement  no  ex- 
pansion or  deformation  need  be  feared,  nor  any  injury  from  impact  or 
water  hammer,  although  this  conduit  contains  the  immense  mass  of 
40,000  cubic  metres  of  water  running  at  a  speed  of  2  metres  per  second. 
As  a  precaution  against  impact,  three  air  chimneys  or  shafts  have  been 
specially  disposed  on  the  length  of  the  conduit,  a  precaution  which  is 
often  used  here  for  impact  protection.  An  unusual  precaution,  ad- 
ditional in  this  case,  is  the  use  of  compensation  gates,  which  will  be 
again  referred  to  in  the  description  of  the  generating  station.  Below  is 
an  outside  view  of  the  station  showing  the  vertical  shaft  tube. 

The  Champ  generating  station  is  a  well  lighted  two-story  building 
set  on  substantial  concrete  foundations.  The  coniiecting  cables  and 
transformers  are  placed  in  an  underground  chamber,  well  ventilated 
and  provided  with  a  lo-ton  crane  and  track  connecting  with  a  repair 


DOWNSTREAM    SIDE   OF  THE  CHAMP   STATION,    SHOWING  TAIL  RACE  AND   OPEN   AIM 

SHAFT. 
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DYNAMO    ROOM,    CHAMP   GEXERATING    STATION. 

shop  forming  part  of  the  station.  Oil-bath  type  of  transformers  are 
used,  cooled  by  water  under  pressure. 

The  ground  floor  contains  the  dynamo  room,  44  metres  long  and 
12  metres  wide,  provided  with  a  15-ton  crane.  The  first  floor  con- 
tains the  switchboard  and  arresters  and  also  the  engineer's  apart- 
ments. The  main  generating  groups  are  composed  of  1,350-horse- 
power  Brenier  turbines  coupled  with  three-phase  alternators,  running 
at  300  revolutions  per  minute.  The  couplings  are  the  elastic  rubber 
type,  as  generally  used  in  hydraulic  plants  on  the  continent,  but  the 
rubber,  in  variance  from  common  practice,  does  not  work  with  ex- 
pansion but  by  compression.  Besides  the  main  machines,  the  station 
includes  two  1 5Q-horse-povver  exciting  sets  and  a  5-horse-powcr  tur- 
bine for  feeding  the  water  accumulator  used  for  regulation. 

Regulation  of  the  main  group  is  made  by  means  of  hydraulic  servo- 
motors operating  the  adnu'ssion  distributor  of  each  turbine  and  the 

Digitized  byLjOOQlC 


688 


THE   ENGINEERING  MAGAZINE, 


compensating  valve  shunting  the  turbine.  This  couple  of  gates  is  de- 
signed for  a  constant  admission  of  4  cubic  metres  of  water,  which 
flows  entirely  through  the  turbine  at  full  load,  and  in  part  through  the 
compensating  arm  at  fractional  loads.  The  flow  of  water  is  therefore 
regular  and  free  from  any  inertia  eflFects  likely  to  result  from  the  quick 
action  of  the  turbine  regulators. 

The  1,350-horse-power  alternators  are  rated  for  this  output  with 
80  per  cent,  power  factor.  They  are  of  the  Brown-Boveri  revolving- 
field  type,  wound  for  3,000  volts.  Step-up  transformers  are  of  the 
Brown-Boveri  three-phase  type,  each  rated  for  1,150  kilowatts;  their 
principal  features  consist  in  the  oil  bath  and  the  water  circulation,  and 
double  secondary  voltage.  This  latter  possibility  has  been  arranged 
for  as  a  preliminary  precaution  against  eventual  difficulties  liable  to 
be  met  with  in  operation  at  26,000  volts.  The  contemplated  voltage 
of  26,000  volts  is  obtained  from  these  transformers  with  the  windings 
star  connected,  and  the  delta  connections  derived  at  the  switchboard 
will  give  15,000  volts. 


OVEiRFLOW  JN  GREAT  FLOODS 
INTAKE  LEVEL     (3^1-30) 


( 169.0^  )y 


DAM    ON    THE   DRAG    NEAR    AVIGNUNET.      FIGURES    ARE    ELEVATION    IN    METRES    ABOVE 

SEA  LEVEL. 

No  difficulty  whatever  has  been  experienced  in  the  station  and  line 
operation,  which  have  been  in  regular  service  since  March  15,  1902, 
under  26,000  volts.  Regular  distribution  of  power  has  since  that  date 
been  made  to  fifty-seven  works,  exclusively  for  motive-power  purposes. 

The  main  high-tension  line  is  supported  by  poles  common  to  this 
and  another  company,  operating  at  26,000  volts,  a  condition  seldom 
met  with.  The  common  line  has  a  length  of  36  kilometres.  Secondary 
derivations  of  the  line  made  by  this  company  are  made  of  6,  5,  and  4 
millimetre  wires  supported  by  wooden  poles  by  means  of  blue-glass 
insulators  of  American  manirfacture,  tested  at  80,000  vdts.  Horn 
arresters  with   liquid   resistances   are   used   throughout.      Sectional 
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switches  are  similarly  provided  with  horn  projections.  The  26,000 
volt  current  is  received  in  eleven  transformer  stations  feeding  the  dis- 
tributing network  at  1,000  and  2,000  volts. 

The  following  data  of  conditions  of  station  and  line  operation  and 
costs,  as  well  as  of  the  actual  status  of  affairs,  have  been  obtained 
through  the  kindness  of  the  director,  M.  Lepine: 

The  minimum  available  flow  of  water  measures  17  cubic  metres 
per  second,  the  total  head  37.40  metres,  reduced  to  an  effective  head 
of  32  metres  by  losses  in  the  gratings,  canals,  and  conduits.  Thus  the 
minimum  hydraulic  power  in  kilogrammetres  per  second  is  17,000 
X  32  =  544»ooo. 

Actual  efficiency  of  turbines =0.76 

"   alternators 0.94 

transformers 0-975 

"   main  line 0.94 

"  "  "   secondary  line  and  transformers. .     0.90 

Total  efficiency   0.58 

Actual  effective  power  available  on  the  secondary  network,  3,160 
kilogrammetres  per  second,  or  4,176  horse  power.  Each  horse  power 
year  is  actually  sold  at  125  francs  for  a  12-hour-day  load  and  150 
francs  for  a  24-hour-day  load. 

3,300  horse  power  are  now  contracted  for,  for  a  period  of  thirty 
years,  at  the  expiration  of  which  the  contracting  parties  will  own  the 
installation.  This  arrangement  is  a  very  original  one,  and  it  has  since 
found  some  imitators,  at  least  in  one  French  installation  of  the  same 
sort,  dealing  mostly  with  municipal  lighting  or  municipal  contracts 
for  private  or  public  lighting  and  power. 

Avignonet  Station. — The  Avignonet  station  is  exposed  to  the  same 
variations  of  flow  and  to  the  same  difficulties  in  respect  to  the  sus- 
pended matter  and  gravel  carried  downstream  by  the  force  of  the  flow ; 
but  here  the  small  width  of  the  Drac  has  permitted  the  construction  of 
a  high  retaining  dam,  which  is  one  of  the  most  distinguishing  fea- 
tures of  the  hydraulic  plant  (page  688).  This  dam  is  20  metres  high, 
with  a  thickness  of  24  metres  at  the  base,  and  4.75  metres  at  the  top, 
and  concrete  foundations  7  metres  in  depth.  The  parts  of  the  dam 
exposed  to  erosion  are  rock- faced. 

The  dam  is  so  high  that  it  is  overtopped  only  in  time  of  great 
floods.  Most  of  the  water  flowing  in  the  stream  above  in  ordinary 
stages  is  carried  by  the  flume,  which  is  840  metres  long  and  has  a 
capacity  of  39  cubic  metres  per  second.     It  is  built  underground  as  a 
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protection  against  injury  by  landslides 
or  falls  of  rock.  A  spillway  with  mov- 
able weirs  is  provided  at  one  side. 

At  the  end  of  this  short  canal  and 
before  the  water  enters  the  penstock, 
there  is  a  settling  basin.  The  penstock 
leading  to  the  generating  station  is  2.2 
metres  in  diameter,  and  the  same  general 
features  characterise  its  construction  as 
in  preceding  installations. 

The  generating  station  contains  seven 
generating  units,  three-phase  Creusot  al- 
ternators direct  coupled  to  turbines  of 
1,750  horse  power.  The  frequency  and 
terminal  voltage  of  the  machines  is  the 
same  as  in  the  preceding  installations, 
and  part  of  the  high-tension  line  is  com- 
mon to  the  Fure  &  Morge  Companj^fM 
before  stated. 

The  main  characteristic  of  thc- 
nators  installed  here  is  the  direct 'iH 
ing  for  26,000  volts,  which  is  a  very  exceptional  voltage  for  a 
ator  without  step-up  transformers. 

High-Tension  Line. — A  preceding  paragraph  referred  to  the  Vflt 
of  this  plant.  The  accompanying  figure  illustrates  its  constflift' 
tion.  One  side  of  the  pole  shown  is  reserved  to  the  Avignonet  ii 
tion  and  the  other  to  the  Champ  plant.  Inter-connection  and  1 
switches  are  disposed  at  various  places,  together  with  lightning;  t^^ 
resters  for  protection  against  atmospheric  discharges.  The  arrmo^ 
ment  of  the  lines  promotes  the  facility  of  repairs,  as  one  side  may  Mf^ 
grounded  for  a  time,  when  needing  repairs,  while  the  other  side.ijt 
utilisoil  temporarily.  Incidentally  it  may  be  mentioned  that  duA: 
metallic  poles  are  more  expensive  than  the  ordinary  wooden  rrcrtinm 
The  pole  alx>ve  described  costs,  completely  installed.  500  francs. 

This  plant  is  unlike  that  at  Champ,  which  generates  current  onir 
for  liiihting  and  power.  The  principal  customers  are  La  Compagme 
lies  Mines  de  la  Muri\  the  Cic  dfs  Tramways  de  Grenoble,  au  VSImd, 
and  several  manufacturers  of  Bourgoin  which  is  situated  at  a  dis- 
tance of  ablaut  100  kilometres  from  the  generating  station.  The  prices 
are  about  the  same  as  those  before  quoted,  and  the  operation  has  been 
very  successful,  in  spite  of  the  high  voltage  directly  generated. 
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Romanche  \'alley. — Further  up-stream  on  the  Romanche  river 
from  its  junction  with  the  Drac,  which  point  of  junction  is  occupied 
by  the  Champ  installation  above  described,  are  a  number  of  interest- 
ing works  which  have  made  a  rich  and  prosperous  district  out  of  this 
once  poor  and  desolate  valley,  or  at  least  were  doing  so  until  the  car- 
bide crisis  put  a  limit  on  this  increasing  prosperity.  In  a  length  of  20 
kilometres  along  this  valley  are  to  be  found  no  less  than  six  plants,  ag- 
gregating from  30,000  to  40,000  horse  power,  destined  for  the  utilisa- 
tion of  power  for  mechanical,  electrical,  or  electrochemical  purposes. 
The  following  are  among  the  most  notable : 

Sechilienne  plant,  generatinj^  energy  for  the  calcium  carbide  in- 
dustry. 

Chavaux.  which  sui)plies  power  for  the  same  purposes  and  also 
for  electrolytic  processes  in  the  manufacture  of  sodium  and  sodium 
chlorates. 

\'izille  and  Riouperoux,  for  mechanical  drive  of  paper  factories, 
these  latter  using  two  falls,  35  and  40  metres  in  height,  through  eight 
turbines  with  an  aggregate  power  of  7,000  to  8,000  horse  power. 


DIKECT  CONNECTED  GENERATORS  ON  TOP  OF  THE  TURBINE  SHAFTS.      REGUI^TING  AND 
CONTROLLING    MECHANISM    IX    THE   FOREGROUND. 
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Livet  Station. — A  short  distance  up-stream  is  the  Livet  station 
which  is  very  interesting  in  its  hydraulic  features.  The  station  was 
built  for  the  calcium-carbide  industry,  and  is  now  undergoing  changes 
to  enable  the  supply  of  energy  for  light  and  power  to  the  town  of  Gren- 
oble, 35  kilometres  distant.  In  addition  to  points  common  to  other 
stations  already  mentioned,  this  displays  certain  features  due  to  its 
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well-known  designer,  M.  Drouhin.     He  sums  up  thus  the  difficulties 
to  be  met  and  the  precautions  he  w^ould  recommend : 

1.  11ie  avoidance  of  an  embarrassing  deposit  and  accumulation 
of  gravel,  silt,  etc.,  in  the  stream. 

2.  The  reduction  of  the  speed  of  flow  of  the  water  entering  the 
settling  basin  so  that  it  may  deposit  there,  rather  than  in  the  flume  be- 
yond, its  suspended  matter.  '  ^  / 

3.  The  removal  of  the  floating  debris  in  the  flume  and  the  ad- 
mitted surface  w^aters. 

4.  The  construction  of  the  dam  to  resist  the  sudden  and  violent 
floods  to  which  the  rivers  are  subject. 

5.  The  protection  of  the  toe  of  the  dam  against  wash  and  under- 
cutting. 

C\    The  protection  of  the  canal  and  flume  against  damage  by  fall- 
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ing  rocks,  landslides,  or  similar  accidents  and  the  arrangement  of  the 
canal  with  such  a  slope  as  to  allow  the  deposit  of  suspended  matter. 

7.  The  arrangement  of  matters  so  that  in  case  of  accident  at  the 
generating  station  the  turbines  could  be  shut  off  without  injury  10 
the  penstock  and  without  emptying  the  flume. 

8.  The  protection  of  the  flume  and  penstock  against  the  eft'ects  of 
sudden  overflow  and  against  the  danger  of  being  pierced  by  falling 
rocks. 

Piling  in  the  bed  of  the  river  below  the  dam  may  be  used  to  pre- 
vent cutting  by  the  falling  water  and  the  gravel  and  stone  it  carries. 
The  intake  is  best  placed  at  least  two  metres  above  the  bottom,  to 
escape  the  suspended  matter  carried  along  the  bottom ;  floating  debris 
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INDICATING  AND  REGILATING  .MK(  HANISM  FOR  HVDRO-ELECTRR"  GENERATING  STATION'. 

may  be  removed  by  suitably  disposed  gratings.  The  first  settling 
chamber  should  have  a  capacity  equal  to  at  least  fifteen  times  the 
volume  of  flow  per  minute  at  the  intake  gate.  It  should  be  convenient 
of  access  and  provided  with  drains  for  emptying  and  flushing  it. 
There  should  be  several  settling  chambers  along  the  hydraulic  canal 
to  pennit  the  subsidence  of  as  much  as  possible  of  the  silt.    In  no  case 
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TEMPORARY    RIGGING    FOR    HIGH-TENSION    WORK. 

should  the  speed  of  flow  through  the  canal  exceed  2  metres  per  second. 
Underground  construction  is  advisable  in  many  Alpine  districts  as  a 
protection  against  destruction  by  landslides  or  avalanches. 

The  station  equipment  at  Livet  includes  five  generating  sets  of 
1,250  horse  power  at  350  revolutions  per  minute,  carbide  type  of  alter- 
nators, 70  volts,  46.6  cycles,  Thury  system.  New  sets  will  be  installed 
for  the  supply  of  current  to  Grenoble,  with  the  understanding  that  the 
ow^ncrs  of  the  plant  put  up  the  transmission  line,  transformer  stations, 
and  secondary  network  at  their  own  expense  and  risk,  the  city  agree- 
ing to  pay  them  a  yearly  subsidy  of  about  100,000  francs  for  45  years. 
They  have  further  the  exclusive  right  of  power  distribution  in  the  city 
with  a  guarantee  of  the  consumption  of  a  minimiun  of  1,400,000  kil- 
owatts yearly  at  the  following  prices: — for  lighting,  0.12  franc  per 
kilowatt  for  the  first  1,000,000  kilowatts,  and  0.06  franc  per  kilowatt 
for  all  above  the  first  i,(X)0,ooo:  for  [K)wer,  0.03  franc  per  kilowatt. 
On  yearly  contract,  the  price  ])er  horse  power  per  year  is  to  be  not 
more  than  120  francs  nor  less  than  70  francs. 

The  mininnim  power  consumption  guaranteed  by  the  city  is  based 
upon  the  expected  abandonment  of  municipal  gas  lighting  and  water 
distribution,  and  will  in  all  probability  be  largely  exceeded  and  addi- 
tional demand  be  made  upon  the  capacity  of  the  small  Engins  station. 
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FOUNDRY  MANAGEMENT  IN  THE  NEW 
CENTURY. 

By  Robert  Buchanan.  t 

III.— MOULDING  BY  HAND  AND  BY  MACHINE.      \3y 

Mr.  Buchanan's  first  article  appeared  in  our  issue  for  December  and  dealt  with  the  gen- 
eral arrangement  of  the  foundry,  heating  and  ventilation,  and  the  supply  of  tools  and  minor 
plant.  His  second  paper  discussed  crane  service  for  the  foundry  floor.  The  next  will  take 
up  the  purchase  of  supplies.-  The  Editors. 

OF  the  total  castings  made  in  foundries  at  least  three-fourths  are 
made  in  moulding  boxes,  or,  to  use  the  American  term,  flasks. 
The  number  and  fitness  of  the  available  moulding  boxes  is  thus 
a  matter  of  the  greatest  importance. 

Foundries  in  many  cases  have  their  stock  of  moulding  boxes 
neither  large  nor  fit,  and  it  is  the  one  with  good  boxes  sufficient  in 
number  which  survives  when  the  stress  comes  of  dull  trade  and  low 
prices.  In  some  foundries  a  box  part  is  considered  past  use  only 
when  it  has  become  dangerous  to  use,  or  has  dropped  out  about  three 
times  in  one  day.  If  it  drops  out  only  ocasionally  it  is  not  considered 
as  being  anything  worse  than  not  just  so  good  as  it  ought  to  be.  It 
would  be  well  if  moulding  boxes  of  doubtful  character  were  made  to 
be  a  credit  and  profit  to  their  owners  by  being  re-melted  and  cast  into 
ones  which  will  not  drop  out. 

Seeing  that  moulding  boxes  are  a  necessity,  it  is  the  foundry- 
man's  duty  to  provide  these  in  such  numbers  and  with  some  such  sys- 
tem as  will  obviate  any  waiting  by  his  men  or  delay  in  the  execution  of 
orders.  How  to  do  that  without  tying  up  too  much  capital  in  the  plant 
is  what  I  shall  now  consider. 

Where  the  greater  number  of  patterns  are  bedded  in  the  floor, 
there  the  moulding  boxes  may  be  least  in  number.  To  make  moulds 
well  by  the  system  of  "bedding  in''  of  patterns  requires,  on  the  w^hole, 
a  higher  measure  of  skill  on  the  part  of  the  moulder  than  does  the 
"turning  over"  or  "rolling  over'*  of  complete  moulding  boxes.  Such 
higher  skill  has  to  be  paid  for  in  most  cases,  and  in  addition,  bedding 
in  a  pattern  will,  with  only  a  few  exceptions,  take  longer  to  do  than 
turning  or  rolling  over.  We  thus  gret  back  to  the  old  question  of  time 
to  be  paid  for  or  tools  to  be  provided. 

In  planning  the  moulding  boxes  to  do  jobbing  castings,  or  work 
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which  is  not  of  a  repeat  character,  a  system  of  interchange  of  parts 
is  vahiable,  giving  as  it  does  a  full  service  with  a  minimum  of  outlay. 
This  interchange  of  parts  may  be  made  available  for  box  parts  made  in 
sections,  ur  for  box  parts  cast  all  in  one.  To  obtain  the  full  advantage 
of  interchange  of  parts  the  holes  in  the  snugs,  whether  for  fixing  the 
guide  pins  or  for  the  pin  passing  through,  ought  to  be  bored  to  tem- 
plates. It  is  as  easy  to  bore  the  holes  in  the  correct  position  as  other- 
wise ;  it  only  requires  a  little  more  care  and  precision.  The  exceptions 
in  which  cast  holes  may  be  used  will  be  exemplified  later  on. 

To  show  the  system  of  interchange  let  us  take  a  set  of  moulding 
boxes  suited  to  make  pipes  or  colunms  in  9- feet  lengths  or  odd  lengths 
longer  or  shorter  than  that.  Make  the  pattern  of  the  moulding  box  so 
that  it  will  cast  t(^  10  feet  long.  Cast  two  tops  and  two  drags  or  bottom 
boxes,  each  having  suitable  bars  as  shown  on  the  opposite  page. 

In  additicMi  to  the  two  10- feet  lengths,  pipes  or  columns  over  20 
feet  li^ng  or  down  to  2  feet  3  inches  inside  the  flanges,  may  be  readily 
cast  by  casting  from  the  same  wood  pattern  one  pair  of  boxes  to  each 
of  the  following  sizes: 

One  pair  moulding  boxes  8  feet  long,  one  pair  6  feet  long,  one  pair 
^  feet  long,  one  pair  3  feet  long,  and  one  pair  2  feet  long. 
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One  flat  top  part  and  a  few  end  plates  and  head  boxes  complete 
the  outfit.  It  is  well  not  to  have  the  head  boxes  too  narrow.  Narrow 
head  boxes  save  ramming,  but  arc  not  suitable  if  brackets  are  wanted 
cast  onto  flanges.  An  easy  fit  in  head  boxes  also  allows  the  casting  to 
contract  freely  without  risk  of  pulling  the  flanges  off.  Another  way  in 
which  sections  may  be  made  to  do  double  duty  is  by  making  midparts 
in  sections,  the  sides  of  the  midpart  being  made  to  serve  tops  and  drags 
of  different  breadths  but  the  same  length. 
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ADJUSTABLE  FLASK  FOR  MOULDING  PITES  OR  COLUMNS. 

If  two  sides,  upper  figure,  page  698,  be  say  6  feet  long,  these  will 
form  sides  for  any  size  moulding  box  of  which  the  length  is  6  feet. 
Ends,  separate,  give  the  breadths  required,  the  bolt  holes  being  cast 
elongated  as  shewn  to  allow  for  adjustment  in  suiting  the  pins  and  pin 
holes  of  the  top  and  drag  if  so  required.  If  one  has  a  range  of  mould- 
ing boxes  consisting  of  tops  and  drags  from  6  feet  by  4  feet,  every  6 
inches  up  to  6  feet  by  6  feet,  by  having  ends  of  the  different  breadths 
one  pair  of  sides  is  made  to  do  for  five  sizes  of  midparts.  There  is  the 
time  spent  in  changing  the  ends  to  be  considered,  but  this  can  be  done 

Section  of  *  Drag" 
or  Bottom  Bar 


Section  of  fop -part 
Bar 


i 


Plan  of  Box  part  Pattern 


n  :      End 


Flang«s  at  E« 


J 


Openirg 
to  p3>> 
Coe  Bar 


PLAN  OF  BOX-PART  PATTERN. 
A,  A,  are  bars  in  wood  pattern  to  hold  it  together.     These  are  filled  up  when  moulding  the 

top  or  bottom  bars. 


Digitized  byLjOOQlC 


698 


THE  ENGINEERING  MAGAZINE. 


\  V 

O 

nr^Sieail 

t^m 

-^ 

.    -  ^- 

I—lA' 

1=1 

I—IA 

(O)'-"' 

1=1 

r— iA' 

1 — 1 

SIDE  AND  END  OF  MIDPART  MADE  IN  SECTIONS. 

by  an  unskilled  worker  in  a  short  time.  The  advantages  are,  less  money 
in  the  plant  and  less  yard  room  occupied  by  the  boxes.  The  slots 
along  the  middle  of  the  side  help  to  lighten  it  and  provide  easy  means 
of  venting  the  mould  itself  or  any  cores  in  the  vicinity  of  the  slots. 
Vents  of  cores  should  not  be  on  the  joint  of  a  mould  if  they  can  be 
got  through  the  side.    If  bow  handles  are  put  on  they  ought  to  project 


MIDPART  AND  GRATING  FX)R  CONVERTING  FT  INTO  A  DRA& 
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enough  to  clear  the  flanges,  so  that  the  chain  hooks  may  readily  be 
attached.  In  the  lower  figure  opposite  is  shewn  a  midpart  turned  into 
a  drag  or  bottom  box  by  the  simple  expedient  of  casting  a  stiff  grating 
in  open  sand  and  bolting  it  on  to  the  four  snugs  of  the  midpart. 

In  making  midparts  which  are  cast  all  in  one  it  is  best  to  have  these 
of  a  depth  to  make  various  combinations  with  top  and  bottom  moulds, 
and  thereby  be  able  to  suit  exactly  any  pattern  which  will  go  into  the 
length  and  breadth  of  the  moulding  box.  Suppose  we  set  about  to 
make  a  box  part  48  inches  by  48  inches  and  wish  to  provide  for  the 
future.  The  pattern  is  made  8  inches  deep  and  from  it  we  cast  a  top 
and  bottom  part,  then  we  cast 

Two  midparts  8  inches  deep. 

One  midpart  6  inches  deep. 

One  midpart  4  inches  deep. 

With  these,  leaving  the  drag  or  bottom  box  out  of  consideration, 
there  may  be  exactly  fitted  in  height  patterns  of  ten  diflferent  heights 
from  4  inches  to  26  inches.  Care  must  be  taken  that  these  midparts 
have  the  snugs  correctly  bored  and  fitted. 
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When  midparts  are  long  or  are  built  high,  and  the  pressure  of  the 
fluid  iron  in  casting  is  likely  to  bulge  the  box  parts  where  they  are 
unsupported,  this  may  be  provided  for  by  casting  a  large  snug  on  each 
side  of  the  top  and  bottom  parts.  In  each  snug  is  a  3-inch-square  hole 
through  which  a  bar,  square  in  section,  is  passed  from  one  snug  to  the 
other.  The  midparts  are  stayed  by  wood  or  iron  wedges  inserted  be- 
tween the  bar  and  tlio  midparts.  In  others  the  bow  handles  may  be 
so  used.     See  the  illustration  above. 

In  making  moulding  l)oxes  it  is  important  that  the  snugs  be  ex- 
actly at  right  angles  to  the  side  and  at  least  J^-inch  up  from  the  face. 
Many  a  moulding  box  has  been  spoiled  by  the  carelessness  of  the 
moulder  in  placing  the  snugs  too  low.  The  fitter  has  to  chip  and  file 
Ihe  snug  thin  before  he  can  get  the  box  part  to  bear  on  the  comers  of 
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the  frame.  This  snug  may  give  way  at  a  critical  moment  and  so  cause 
the  loss  of  an  important  casting.  Snugs  should  be  amply  heavy  and 
have  a  good  angling  where  they  join  the  frame.  Many  foundries  use 
a  loose  wood-pattern  snug,  and  when  the  snug  is  drawn  from  tbc 
green-sand,  cover  over  the  top  by  means  of  a  slate  or  iron  plate  wifli 
a  covering  of  oil  and  parting  sand  next  the  metal.  With  such  means  it 
is  impossible  to  have  a  good  angling  and  a  strong  snug.  A  better 
plan  is  to  form  the  top  of  the  snug  in  a  core  box,  if  for  large  moulding 
boxes.  For  small  moulding  boxes  form  all  but  the  bottom  of  the  snug 
in  a  core  box.    See  A  and  B,  in  the  figure  below. 

Snugs  of  large  box  parts  which  are  subject  to  great  strains,  but  not 
great  enough  to  require  holding  down  by  means  of  binders,  ought  to 
have  snugs  as  Ai,  below.  This  shape  gives  space  for  the  "cramps" 
or  "clamps,"  as  they  are  variously  called,  to  be  fixed  to  the  snugs,  a 
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SECTIONS  SHOWING  HOW  TO  FORM    MOULDING  BOX  SNUGS  PROPERLY. 

space  not  so  available  on  rounded  snugs.  The  cramps  hold  the  vari- 
ous parts  of  the  moulding  box  together  when  turning  or  rolling  over 
the  mould,  and  also  when  casting. 

Pins  for  Moulding  Boxes. — On  page  701  are  illustrated  a  few  pins 
which  are  much  used.  A  is  a  tapered  pin  with  the  shank  and  body 
joined  by  a  gradual  increase  in  diameter  instead  of  having  a  sharp 
shoulder.  The  taper  of  the  pin  allows  the  mould  to  go  from  the  ver- 
tical when  being  parted.  The  taper  pin  is  allowable  only  for  short 
lifts  and  must  be  square  at  the  shoulder.  B  is  a  parallel  pin  with  a 
cotter  hole  through  it.  The  under  part  of  the  cotter  hole  at  A  must 
be  a  little  under  the  line  of  the  snug  of  the  top  part,  so  that  the  cotter 
will  tighten  itself  between  the  snug  and  the  upper  pwirt  of  the  center 
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PINS  FOR  FLASKS. 


hole.  This  pin  is  excel- 
lent for  fast  working. 
Where  casting  strains  are 
not  great  the  cotter-pin 
allows  of  the  moulding 
box  being  fixed  ready  for 
casting  within  a  few  sec- 
onds of  closing  the  mould. 
The  pin  is  made  of  a 
heavier  section  than  the 
others  to  make  up  for  the 
weakening  effect  of  the 
cotter  hole.  C  is  a  pin 
which  is  used  to  best  pur- 
pose only  on  small  box 
parts,  and  is  then  rivetted  in.  It  is  often  used  on  large  moulding 
boxes  and  is  fixed  in  the  pin  hole  by  means  of  three  moulder's  sprigs, 
or  in  some  other  unsatisfactory  way.  It  is  thus  the  cause  of  endless 
waste  of  time  and  misjointed  castings.  This  pin  ought  to  be  left  to 
its  proper  place  as  of  use  on  small  box  parts  only.  D  is  a  useful  pin 
for  lifts  from  4  to  24  inches,  or  longer  if  required.  It  may  be  trans- 
ferred from  one  box  to  another  at  very  short  notice,  and  when  screwed 
into  position  by  means  of  the  nut,  causes  no  bother  by  coming  loose. 
It  is  used  on  boxes  up  to  the  largest  sizes.  Unless  in  fairly  constant  use, 
box  parts  having  screwed  pins  with  nuts  should  have  the  pins  taken  out 
when  the  boxes  are  sent  to  the  yard.  When  box  parts  are  sent  to  the 
yard  with  the  pins  in,  they  should  be  placed  so  that  the  pins  hang  down- 
wards. This  keeps  them  from  wasting  at  the  neck  so  readily  as  they 
would  otherwise  do,  and  so  prevents  them  working  loose.  Pins  in 
crane  box  parts  should  never  be  rivetted  in.    If  they  work  loose  they 

cannot  be  tightened  again  unless 
with  a  gjeat  deal  of  trouble. 

Moulding  Boxes  for  Repeat 
Work. — In  making  moulding 
boxes  for  castings  in  constant  de- 
mand, it  is  hardly  necessary  to  say 
that  in  suitability  for  the  patterns 
to  be  moulded  and  in  the  fit  and 
equipment  of  the  box  itself  the 
very  best  obtainable  is  none  too 
good.    I  shall  consider  these  box, 


Staple 


FTITINGS    FOR    REPEAT-WORK    FLASKS. 
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\jmtH  a??  bfif)^  <\t%\$^t\eA  to  be  lifterf  by  haiwl  and  this  may  be  cLxie  with 
V/xes  np  to  4  fe^t  by  4  feet.  For  the  larjj^er  sizts  of  hand  boxes  the 
fhk-lcne^^  r>1  metal  fapera  fr<>m  5^-inch  to  54-inch,  and  in  the  smaller 
fr^/rr)  j/j-'wch  iff  )^-inch,  the  lesser  thickness  being-  at  the  joint, 

lUfX'pHTt  f;afferns  when  cast  ought  to  be  machined  true  on  the 
tnte.  ()n  these  are  screwed  prints  for  the  snugs,  handles,  and  hooks 
an^l  f yff?.  These  pattern  m^JiiWing  boxes,  when  the  complement  of  box 
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FLASK  FX)R  RKl'KAT  WORK. 

prtrtu  is  Cftst,  arc  kept  carefully  for  future  use,  either  for  replacing 
broakABfOs  or  for  extending  the  outfit  of  boxes.  There  are  similar  pat- 
IcrtiR  for  each  running  size.  The  patterns  having  snug  and  handle 
prints  in  positii^n  require  no  verification  as  to  correct  position  when 
next  they  gx)  into  the  foundry  to  be  worked  from. 

It  may  son^ctinios  Ik  possible  to  use.  with  tlie  same  drag,  lap 
|>arts  ditTcring  as  regards  depth  or  width  of  bar,  so  that  jobs  may  be 
change^!  by  changing  the  top  parts  only.  In  making  midparts,  when 
these  aix"  rcquireii.  the  pattern  of  the  drag  may  be  used,  the  bars 
stopivni  0IT  in  the  san<1.  and  the  cores  carr^-ing  ilouble  snugs,  double 
ht>%ks.  etc..  may  l>e  usc<i. 

The  casting  into  the  sides  of  the  drag  of  the  staple  carr^-ing  the 
h^N'^v.  and  casting  the  cvc  into  the  sides  01  rhc  ton,  ompletely  obviate? 
the  nee*1  of  any  litting  as  regards  these  nsofnl  adjxmcrs,  Tliis  i^  done 
b\  print iiig  ilio  iron  ]Vitrcni  of  top  and  drag  as  ^enrioned,  ramming 
the  connected  h«\"^k  and  staple  into  one  core  and  rhc  eye  into  another 
core,  allowing  the  en<i  01  the  staple  or  e>T,  as  the  c.-iSi  mr.^  be,  to  pro- 
Toct  and  be  held  by  the  metal. 

n>c  stops  or  difrercn:  diameters  on  the  e^e  rdi-^v^  for  working  the 
box  parts  with  or  wirlv^ivi  plate  patterns.  For  ru-ning  or  rnlHnc  over 
?  l^^tc  j^nttcr^^  I  he  h«v»k  wotild  eng^e  at  Ti.  in  the  ncnrc  font  nf  page 
%^i  :  wlien  cl«Tse<l  ready  tor  casting  the  hook  wouU:  engage  ai  E. 
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A  method  of  fitting  small  moulding  boxes  for  use  with  plate  pat- 
terns, or  ordinary  patterns,  for  that  matter,  is  by  fixing  in  the  pins  by 
means  of  a  mixture  of  lead  and  zinc  poured  round  the  pin.  This  is 
largely  used  in  some  parts  of  Great  Britain  and  makes  a  very  good  fit. 
The  snugs  of  the  top  parts  are  bored  to  a  template.  The  snugs  of  the 
drags  have  cored  holes,  the  holes  having  a  countersink  both  ways,  and 
are  half  an  inch  or  so  larger  than  the  pins.  The  parallel  pins  as  F, 
below,  are  made  to  stand  vertically  in  the  top-part  holes.  A  thin 
piece  of  stiff  clay  is  then  made  to  surround  the  pins,  over  which  is 
placed  the  drag,  the  large  holes  in  the  snugs  of  which  allow  the  in- 
dented ends  of  the  pins  to  come  up  through.  The  lead  and  zinc  mix- 
ture is  then  poured  round  the  pin.  This  plan  makes  a  good  fit  even  if 
the  top-part  holes  arc  not  bored  exactly  to  the  template.  The  pins  will 
stand  a  surprising  lot  of  work  without  coming  loose.  If  they  do 
come  loose,  the  lead  mixture  is  melted  out  and  the  pin  re-fixed  by 
pouring  as  before. 

Another  method  somewhat  similar  to  the  above  is  shewn  in  G, 
below.  In  this  the  large  hole  is  in  the  top-part  snug,  and  is  cast 
with  a  small  recess  to  hold  the  lead  in  position.  The  holes  in  the  drag 
snugs  are  bored  to  template  and  the  pins  are  held  by  a  nut  on  the 
under  side.  A  babbit-metal  collar,  smooth  inside,  but  roughed  outside, 
is  dropped  over  the  pin,  making  an  accurate  but  movable  fit.     The 


PINS  FOR  FITTING  SMALL  FLASKS  FOR  USE  WITH   PLATE  PATTERNS. 

drag  is  placed  upon  the  top  part,  each  collar  coming  up  into  the  large 
holes  in  the  drag  snugs.  Lead  or  a  lead  and  zinc  mixture  is  now 
poured  round  each  collar  and  so  fixes  it.  With  turned  pins  this  makes 
the  best  fit  of  all  I  have  mentioned.  For  sustained  accuracy  it  is 
unequalled,  and  may  be  arranged  to  suit  parallel  or  taper  pins. 

In  designing  box  parts  see  that  bars,  sides,  and  snug^  are  well 
proportioned,  as  much  repairing  will  thereby  be  avoided.     For  the 
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fcaiiic  rca.v^ii,  atid  also  the  added  one  of  safety  for  life  and  limb,  put 
llic  best  iron  into  tlic  nioulcfing  boxes.  It  is  neither  wise  nor  econom- 
ical to  use  rubbishy  iron  for  this  purpose. 

Use  of  Snap  Flasks. — Snap  flasks  are  used  in  Great  Britain  to  a 
very  Jimitcd  extent,  but  are  largely  used  in  the  United  States.  In 
( ircat  Britain  it  is  probable  that  their  use  will  become  more  extended 
as  time  goes  on  and  foundrymen  become  acquainted  with  their  uses 
and  capabilities,  and  also  with  their  limitations.  Knowledge  of  the  lat- 
ter is  not  unimportant.  The  snap  flask,  I  may  explain  for  the  benefit  of 
the  uninitiated,  is  usually  made  of  wood,  is  hinged  at  one  comer,  and 
has  a  catch  at  the  other.  When  the  sand  is  rammed  and  the  mould 
made  and  closed,  the  snap  flask  is  released  by  lifting  the  catch  and  so 
allows  the  flask  to  open.  The  mould  is  then  transferred  to  the  floor 
by  means  of  a  bottom  board,  of  which  there  is  one  for  each  mould. 
The  snap  flask  is  now  ready  for  making  the  next  mould.  These 
moulds,  having  no  box  part  to  hold  them,  have  weights  of  the  same 
area  as  the  moulds  placed  upon  them  for  the  purpose  of  holding  them 
down  and  so  preventing  straining  or  lifting.  Suitable  openings  are 
made  in  the  weights  through  whicli  the  metal  is  poured  into  the  nmner 
or  "git."    The  number  of  weights  required  by  each  worker  of  a  snap 

flask  is  what  will  cover  the  number 
of  moulds  which  he  can  cast  with 
one  hand  ladle  of  metal.  After 
pouring  into  the  moulds  the  con- 
tents of  each  hand  ladle,  he  trans- 
fers the  weight  from  those  he  has 
wKic.HT  FOR  SNAP  FLASK.  jyst  cast  to  thosc  about  to  bc  cast. 

.\bout  six  or  eight  weights  will  thus  be  found  sufficient  for  each  worker. 
When  the  moulds  arc  put  on  the  floor  they  are  placed  firmly  one 
against  the  other  so  that  each  mould  is  supported  on  two  sides,  with 
the  exception  of  the  moulds  first  and  last  in  each  row.  Banners 
have  considerable  difficulty  in  p^^uring  them,  so  that  they  shall  not  run 
out*  but  that  is  overcome  as  experience  is  gained.  Snap-flask  mould- 
ing is  largely  confined  to  castings  of  a  light  character  which  are  shal- 
low in  depth  and  not  extensive  in  superficial  area.  Wlien  castings 
are  deep  tlic  sides  v^t  the  mould  are  readily  burst  out,  and  the  same 
thing  may  hapon  if  the  superficial  area  demands  fast  pouring  so  that 
the  surface  of  the  casting  may  be  without  flaw.  There  b  a  large  fidd. 
lK*\vevcr.  for  snap-flask  moulding  where  the  risks  mentioocd  are  quite 
awMviablc.  ITic  use  of  this  mode  of  monklii^  is  certain  to  increase. 
cvxtsidering  what  a  small  ootlay  for  plant  tt  requires. 
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An  almost  indisputable  adjunct 
to  the  snap  flask  is  the  sand  press. 
The  various  methods  of  working 
patterns,  whether  loose  patterns, 
using  odd-sides,  or  with  plates,  or 
any  modifications  of  these,  may  be 
applied  on  the  sand  press.  With 
plate  patterns  the  top  and  drag  are 
pressed  or  rammed  at  the  same  ■ 
time  and  with  the  same  movement 
of  the  lever.  The  sand  press  is  noi 
adapted  to  make  three-part  moulds 
unless  with  very  special  arrange- 
ments which  need  not  be  detailed 
here. 

Beating  the  Moulding  Machine. 
— A  moulding  machine  is  one  in 
which  the  sand  is  rammed  or 
pressed  by  compressed  air,  steam, 
or  hydraulic  power,  and  in  which 
the  pattern  is  made  to  leave  the 
mould  or  the  mould  to  leave  the 

HANO-PRESS     MOULDING    MACHINE.  ^^  ,  1         •       1 

„     ,.  . ,       tax         *     o  u  pattern,    by    mechanical     means. 

For  light  work  in  flasks  up  to   18  by   15        *^      ^         ' 

inches.    Samucison  &  Co.,  Ltd.,  This  Icavcs  out  of  Consideration 

Banbury.  ^^^  uumcrous  uiachiues  which  are 

rammed  by  hand,  whose  sole  function,  and  that  a  useful  one,  is  accu- 
rate drawing  of  the  pattern  from  the  mould. 

We  hear  of  the  great  number  of  moulds  which  may  be  made  in  a 
day  using  these  machines,  and  comparison  is  made  with  the  number 
made  by  hand  in  a  similar  time,  to  the  disadvantage  of  hand  mould- 
ing. A  moulding  machine  was  set  to  work  on  a  new  plate  pattern  and 
by  the  time  the  day's  cast  was  over  1,250  castings,  each  about  2  pounds 
weight,  had  been  made;  and  yet,  taken  week  by  week,  that  machine 
was  a  failure  as  regards  cost,  when  compared  with  the  cost  of  similar 
castings  made  by  hand.  More  castings  per  plate  pattern  may  be  made 
per  day  by  the  machine,  but  the  labour  attending  the  machine,  the  up- 
keep of  the  machine  itself,  and  the  supply  and  conveyance  of  power 
to  work  the  machine,  may  counterbalance  much  of  the  advantage  of 
increased  output  obtained  from  one  pattern. 

It  is  misleading  to  compare  an  outfit  of  ancient  box-parts  made  of 
cold-blast  iron  (as  the  hot  blast  had  not  then  been  invented),  in  which 
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SPECIAL   I'LATE- MOULDING    MACHINE   FOR   REPETITIVE   WORK. 
Saniuelson  &  Co.,  Ltd.,   Banbury. 

is  worked  an  iron  pattern  which  has  been  filed  for  half-an-hour  by  one 
who  know^s  nothing  of  moulding  or  a  moulder's  requirements,  with 
the  use  on  a  moulding  machine  of  a  pattern  and  plant  which  are  the 
product  of  the  best  skill  of  the  expert.  If  the  same  qualities  of  precis- 
ion and  exactness  in  fit  and  finish  of  patterns  and  general  plant,  and 
the  same  supervision,  attention,  and  energy,  be  devoted  to  the  work- 
ing of  patterns  by  the  best  hand  methods  as  are  usually  given  where 
machine  moulding  is  practiced,  then  hand  moulding,  except  in  spec- 
ialised cases,  is  in  small  danger  of  being  ousted,  at  least  in  the  near 
future.  W'Tiat  the  future  contains  no  man  knows,  but  the  day  of  the 
moulding  machine  for  general  work  is  not  yet. 
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Coal  Dust. — In  making  coal  dust  for  moulding  purposes  one 
would  expect  that  coal  containing  the  greatest  percentage  of  carbon 
would  be  the  most  suitable,  and  yet  it  is  not  so.  Anthracite  with  fixed 
carbon  93  per  cent,  and  ash  7  per  cent,  made  into  coal  dust,  gave 
the  casting  a  spotted  appearance,  each  spot  indicating  where  a  particle 
of  the  coal  had  been.  The  remainder  of  the  casting  was  dark  and  dull. 
Using  an  ordinary  coal  containing  hydrocarbons,  that  is,  a  bitumin- 
ous, long-flaming  coal  having  14  per  cent,  ash — the  spotted  appearance 
was  absent  and  instead  there  was  a  very  much  lighter,  brighter  skin 
on  the  casting,  uniform  in  appearance  all  over.  Everyone  knows  the 
appearance  indicated,  and  it  is  due  to  the  absorption  by  the  red-hot 
casting  of  the  hydrocarbons  liberated  from  each  particle  of  coal  by 
the  heat  of  the  newly  poured  metal.  Carbonic  oxide  gas  also  probably 
assists  in  forming  the  skin  on  the  casting.  A  mixture  of  equal  quan- 
tities of  anthracite  and  bituminous  coal  in  the  facing  sand  gave  an 
appearance  in  the  casting  midway  between  the  pure  anthracite  and  the 
pure  bituminous  coal.  The  spotted  apearance  of  the  anthracite  was 
there,  but  the  body  of  the  casting  was  lighter  than  when  using  an- 
thracite alone,  and  this  lighter  appearance  was  undoubtedly  due  to  the 
bituminous  coal  present.  The  total  weight  of  coal  dust  used  in  each 
test  was  the  same. 

It  is  well  for  foundrymen  who  have  not  reliable  sources  of  supply 
to  make  their  own  coal  dust.  How  to  test  the  materials  oflFered  in  the 
market  will  be  shewn  later  on.  To  make  coal  dust,  the  fine  coal  is 
dried  on  a  plated  floor,  with  flues  underneath,  a  moderate  heat  being 
used  so  as  not  to  fire  th'! 
coal,  or  volatilise  in  any 
appreciable  degree  the  hy- 
drocarbons contained  in 
the  coal.  When  the  fine 
coal  has  cooled  it  is 
ground  in  a  mill  having 
two  French  burr  stones, 
the  under  one  being  fixed 
and  the  top  one  running. 
The  stones  are  horizontal, 
and  the  fine  coal  fed  into  a 
hole  in  the  middle  of  the 
top  stone  is  ground  as  it 
passes  towards  the  cir- 
cumference of  the  stones. 


DISINTEGRATOR  FOR  FOUNDRY    USE. 
Christy  &   Xorris,   Chelmsford. 
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^*  L  -r-.-josr  inn:-  "ss^  yjc  palTeria^  and 
-ar-^ralr.  ari»i  wirfi  these  cool  dust  nay 
Er.-^-f^T-i.  Pan  rziZi  are  also  used  for 
::■:•  lt  rcnteri  idj  f-x"  castings  wliae 
'^."ir*rr.'ini.  '>3ring  to  its  coarseness^ 
!'.?:•  : -:::r  :ni5i:habie  far  ligbt  casdn^ 
r.:  :f  r-.:I!:r^  and  waste  of  time  and 


.-;:';;.;'  '..>,:/.  i/.'-rrj  zr/r^Vvs.z  ^ar.ii  consists  primarily  of  silica 
vy.'i:  -../aW  V'r^"r.r;i'/^:-  ^f  ox'>:';  '-.f  :ror..  alumina,  and  silicate  of  alom- 
in;i.  f,T  f\'Aj\  'a  .  'fj/:  r;.;iV:r:^!-,  Ahich  bind  the  particles  of  silica  together. 
':-.fr,\,*\\\'.\f:.  hfif  not.  off^-T;.  there  n^ay  Ix-  no  oxide  of  iron  present  in 

\\'A\iX  j-.  \fXt'\i'U\  ar  "combined  water"  even  when  sand  is  consid- 
er* /|  \it  br  i\x\.  SafiM  u  called  "burnt"  when  this  combined  water  has 
\ii'*'\\  'Irivn  off  liv  the  action  of  heat.  Added  water  will  not  produce 
"boiirl"  \\\\\v\s  (o)iil;ined  water  ])e  present.  Lime  must  be  practically 
ab«»efit  a«»  it  ifirnases  the  fnsibilitv  of  the  sand. 
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SAND-MIXING   AND  CORE   RODM.    DEUTSCHE    NlLES-WERKZKLliM  ASi  li  IN  tN-FAHRlK. 

BERLIN. 

MOULDING    SANDS. 

Erith  or         S.  StafTurdsliirc 

Mansfield  Sand.  London  Sand.  Sand. 

Per  cent.  Per  Cent.  Per  Cent. 

Silica    9402  87.80  93-40 

Alumina    3.73  5  04  406 

Oxide  of  Iron 2.07  4-28  2. 14 

Lime    0.30  

Loss  on  ignition  2.41  

99.82  99. 89  99.60 

Clayed   matter   removaijle  by 

washing    4.70  4.90 

These  may  be  taken  as  examples  of  good  moiiMini::  .*;aiKls,  the 
London  sand  being  yellf»\v,  the  other  two  red. 

Beyond  the  analysis,  the  suitabihty  of  a  sand  for  particular  mould- 
ing purposes  depends  largely  on  the  state  of  sulxlivision  of  the  parti- 
cles or  grains  of  silica.  If  these  are  large,  the  sand  may  he  suitable 
for  heavy  work,  but  certainly  not  for  small  castings,  unless  with  a  con- 
siderable preliminary  mechanical  treatment. 

In  considering  the  most  suitable  treatment  to  produce  the  best 
moulding  sand  we  have  to  take  into  account  the  sand  available  and 
also  the  class  of  castings  for  which  the  sand  is  to  he  uscA.    Wr»\\\<V\n^ 
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EBERHARDT  S   AUTOMATIC   SAND  SIFTER. 


sand  for  dry-sand  and 
heavy  green-sand  work 
may  be  mixed  simply  by 
shovelling  and  riddling, 
as  the  surface  of  the 
mould  is  usually  black- 
washed  or  blacked  and 
sleeked.  The  granular 
formation  of  sand  which 
has  not  been  rolled  or 
milled  allows  of  a  freer 
use  of  water  than  is  tbe 
case  with  milled  $aiid. 
Where  the  proper  pro- 
portion of  clay  is  present 
in  the  sand,  hand  mixing 
makes  a  better  sand  for  heavy  castings  than  milling  will.  If  the  dayar 
matter  be  deficient,  then  milling  will  improve  it  by  more  thorough'  dis> 
tribution  of  the  clay  and  bonding  materials.  For  light  castings  and 
castings  of  an  intricate  character  milled  sand  is  a  necessity.  For  orna- 
mental castings  and  fine  figure  work,  in  some  cases  the  sand  after  miU- 
ing  is  taken  in  small  quantities,  formed  into  a  ridge,  and  rolled  or 
brayed  by  means  of  a  roller  held  in  the  two  hands.  This  rolling  makes 
it  of  a  consistency  and  fineness  such  as  no  other  treatment  prodaoes. 
The  milling  or  rolling  of  sand  has  the  effect  of  reducing  the  graiiu 
of  silica  to  a  greater  degree  of  fineness.  Seen  under  the  microscope, 
such  grains  have  largely 
lost  their  angular  struct- 
ure and  have  a  flattened 
appearance.  In  short,  the 
reduction  in  size  and  the 
flattening  of  the  grains 
of  silica,  together  with 
the  thorough  admixture 
of  the  clayey  matter, 
gives  milled  sand  its 
"tough"  quality  and  de- 
gree of  fineness.  It  fol- 
lows as  a  consequence 
that  for  fine  castings,  sim- 
ple mixing  by  hand,  or 


CENTRIFUGAL   SAND-MIXING   MACHINE. 
Wm.  Sellers  &  Co.,  Phila.,  Pa. 
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by  machines  of  the  centrifugal  type,  is  permissible  only  if  the  sand  be 
by  nature  of  a  finely  granular  character,  and  even  then  it  will  not  equal 
sand  which  has  been  milled  or  rolled. 

Mixing  the  Facing  Sand. — The  new  moulding  sand  is  dried  on  an 
iron  plated  floor  having  flues  underneath,  and  is  allowed  to  cool  pre- 
vious to  being  put  into  the  pan  mill.  Hot  facing,  like  any  other  hot 
sand,  sticks  to  the  pattern  by  having  some  of  the  water  vapour  con- 
dense on  the  pattern.  The  drying  of  the  sand  is  simply  for  the  purpose 
of  preventing  the  sand  caking  during  the  milling.  Dried  sand  in  a  fast- 
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HEAVY    WORK   IN   THE   SOUTH    FOUNDRY   OF   THE   ALIS-CHALMERS    CO., 
MILWAUKEE,   WIS. 

moving  mill  has  more  the  appearance  of  a  fluid  than  of  a  solid.  The  re- 
sult is  a  thorough  mixture  of  the  sand  and  the  added  coal  dust.  Taken 
from  the  mill,  the  sand  is  damped,  riddled,  and  sieved,  and  is  now 
ready  for  work. 

In  the  mixtures  of  facing  sand  which  are  given  the  coal  dust  is 
made  from  bituminous  coal  containing  14  per  cent.  ash.  This  is  coal 
of  fairly  good  quality. 

FACING   SAND   FOR   HEAVY   AND    MEDIUM    GREEX-SAND   CASTINGS. 

New  moulding  sand 10^  parts  or  60  per  cent. 

Black  sand  from  moulding  floor 3        "      "     17    "      " 

Coal  dust 4        "      "    23    "      " 
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CORE  AND  MOULD  FOR  LOW-PRESSURE  CROSS-HEAD  GUIDE  OF  A  LARGE  ENGINE,   FOUN- 
DRY OF  THE  WESTINGHOUSE  MACHINE  CO.,  PITTSBURG,   PA. 

FACING   SAND  FOR  LIGHT  CASTINGS. 

New  moulding  sand 14  parts        64  per  cent 

Black  sand  from  moulding  floor 4    "  18    "      " 

Coal  dust 4    "  18    "      " 

(Percentages  are  approximate  only).  100 

If  the  coal  dust  be  rich  the  quantity  used  may  be  lessened,  and 
this  may  also  be  done  where  skin  drying  is  employed,  or  if  heavy 
coats  of  blacking  are  dusted  on  the  mould  and  are  then  sleeked  or 
smoothed.  These  mixtures  are  given  only  as  examples  of  first-class 
facing  sands  and  may  be  varied  as  required  for  particular  applica- 
tions. 

The  facing  sand  used  in  Falkirk  district,  noted  for  fine  castings 
and  ornamental  work,  is  made  up  of: 

Erith  or  London  sand  56  parts      67.00  per  cent 

Black  sand  from  the  moulding  floor 14    "  16.50    "      " 

Coal  dust  14    "  16.50    "      " 

(Percentages  approximate  only.)  loo.oo 

The  Erith  or  London  sand  is  dried  and  thoroughly  incorporated 
with  the  black  sand  and  the  coal  dust  by  means  of  the  pan  milL  For 
intricate  drawbacks  the  sand  is  in  addition  rolled  by  hand  or  "brayed'^ 
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as  already  mentioned.  No  blacking  is  put  on  these  moulds.  For 
heavy  castings  the  black  sand  is  largely  increased,  the  coal  dust  de- 
creased, milling  is  not  employed,  and  the  moulds  are  blacked  and 
sleeked. 

Blackings  or  Facings. — These  are  used  on  the  face  of  the  mould 
only,  charcoal  inade  from  wood  being  used  on  green-sand  moulds, 
''patent"  or  mineral  blacking  on  dry-sand  and  loam  moulds.  Plum- 
bago is  sometimes  used  by  itself,  but  mostly  as  an  aid  to  the  charcoal 
and  mineral  blackings  to  give  a  fine  skin  to  the  castings. 

With  a  ball  mill  of  a  very  modest  size,  charcoal  blacking  sufficient 
for  a  large  foundry  may  be  readily  and  cheaply  made.  Charcoal  black- 
ing made  from  the  heavier  woods  is  best,  as  the  liability  is  reduced  of 
such  blacking  washing  before  the  metal.  It  is  to  be  remembered  that 
blacking  which  washes  away  and  rises  with  the  metal  appears  as  so 
much  dirt  in  the  casting.  A  little  plumbago  dusted  on  the  top  of  the 
charcoal  blacking  and  the  two  sleeked  in  together  gives  weight  and 
body  to  the  facing,  helps  to  prevent  washing,  and  improves  the  skin 
of  Uie  casting. 

"Patent"  or  mineral  blacking  is  made  from  the  residual  carbon 
obtained  from  the  retorts  used  in  distilling  shales  or  earths  containing 
oils,  and  also  from  ordinary  gas-work  retorts.  This  carbon  is  ex- 
ceedingly hard,  of  high  specific  gravity,  and  requires  special  machin- 
ery for  its  production.  As  a  coating  for  loam  and  dry-sand  moulds 
it  is  imequalled.  It  is  mixed  with  clay  water  of  the  consistency  of  a 
thick  cream  and  is  put  on  the  mould  by  means  of  a  swab  or  a  brush. 
If  plumbago  be  added  the  skin  of  the  casting  is  made  to  have  a 
lighter  colour.  It  is  more  economical  to  dust  the  dry  plumbago  on  the 
top  of  the  newly  black-washed  mould.  The  plumbago  is  on  the  sur- 
face, where  it  is  wanted,  and  it  also  facilitates  sleeking  of  the  black 
wash.  The  sleeking  of  the  black  wash  on  loam  moulds  is  much  less 
practiced  than  formerly.  A  camel's-hair  brush  is  used  to  remove  all 
inequalities  on  the  surface  of  the  black  wash  and  is  used  wet.  A  little 
plumbago  in  the  water  used  with  the  camel's-hair  brush,  helps  the  ap- 
pearance of  the  casting.  When  finishing  is  done  by  means  of  the 
camel's-hair  brush  no  loose  plumbago  is  dusted  onto  the  mould.  It 
should  be  seen  that  the  plumbago  is  of  good  quality.  Owing  to  its 
high  price  it  is  subject  to  much  adulteration.  How  to  judge  its  qual- 
ity and  purity  will  be  shewn  in  the  next  paper. 
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SIZED   SHOPS. 

COSTING  AND  TRACING  AT  THE  COTTRELL  PRINTING-PRESS  FACTORY. 
By  Horace  L.  Arnold. 

The  series  of  articles  of  which  this  is  the  third  began  in  December  with  an  account  of  a 
system  in  use  in  a  well-managed  boiler  shop.  Last  month  the  example  taken  was  a  machine- 
tool  building  works  using  the  premium  plan.  Next  month's  paper  will  be  by  William 
Magrutor,  and  will  give  the  methods  of  an  engine-building  company  in  the  southern  States. 
The  purpose  of  every  article  is  to  furnish  a  working  description  of  a  practical  system,  in 
actual  use  in  a  shop  where  it  has  stood  the  test  of  time  and  proved  sufficient,  and  with  it  to 
give  fac-simile  reproductions  of  all  forms  and  blanks.  This  makes  the  papers  particularly 
useful  to  those  concerned  with  shop  accounting. — Thb  Editors. 

THE  printing-press  factory  of  the  C.  B.  Cottrell  and  Sons  Com- 
pany, at  Westerley,  Rhode  Island,  employs  450  hands.  The 
factory,  for  the  purposes  of  this  article,  comprises  the  factory 
offices,  the  machine  shop,  the  forge  shop,  and  the  foundry ;  the  factory 
officials  chiefly  instrumental  in  production  and  costing  are  the  general 
manager,  head  of  the  "Department  of  Production"  (herein  designated 
the  "head"),  the  machine-shop  superintendent,  the  production-order 
clerk,  who  makes  the  sub-production  orders,  the  transfer  and  tracing 
clerk,  the  stores  keeper,  the  forge  and  foundry  clerk,  the  foundry  fore- 
man, the  smithy  foreman,  and  the  cost  clerk. 

The  following  terms  will  be  used; — Principal  Production  Order, 
meaning  an  order  for  the  factory  to  produce  an  entire  construction, 
as  a  printing  press ;  Sub-production  Order,  calling  for  a  single  com- 
ponent or  one  lot  of  single  components;  Repairs  Production  Order, 
and  the  Stores  Replenishment  Production  Order,  styled  "S  K"  pro- 
duction order.  There  is  a  fourth  form  of  minor  production  order,  used 
to  meet  the  case  of  compound  components,  where  several  simple  ele- 
ments are  finally  united  to  make  up  a  single  structure. 

The  Principal  Production  Order. — All  production  orders  emanate 
from  the  head  of  the  department  of  production.  This  principal  produc- 
tion order  is  made  by  the  head  on  Form  i,  general  factory  correspond- 
ence, which  see,  and  consists  of  the  date,  the  number  of  production 
wanted,  the  production  symbol,  and  the  vivifying  signature  of  the 
head  in  the  lower  right-hand  comer.  These  forms  are  type- written,  and 
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FORM   I.     DEPARTMENTAL  CORRESPONDENCE. 
Original  is  about  8  by  5  inches,  printed  and  ruled  in  black  on  white  paper. 

are  brief.  Thus  "6  12K  Presses"  is  all  the  product  specification 
needed  to  cause  the  factory  to  begin  the  construction  of  six  complete 
12K  printing  presses. 

Nine  copies  of  each  principal  production  order  are  made  in  carbon, 
two  going  to  the  production-order  clerk,  who  files  one  in  his  own  file 
and  the  other  in  a  file  which  he  keeps,  but  which  belongs  to  the  head; 
one  goes  to  the  machine-shop  superintendent,  and  one  each  to  the  pur- 
chase agent,  the  route  clerk,  who  selects  lines  of  transportation  for  ship- 
ments, the  stores  keeper,  the  foundry  foreman,  the  forge  and  foundry 
clerk,  and  the  transfer  clerk. 

The  principal  production  order  may  call  for  several  thousand 
single  component  productions,  as  determined  and  specified  by  the 
"Lists." 

The  Machine  Shop  Superintendent. — Principal  production  orders 
go  to  the  machine-shop  superintendent,  with  notification  of  shipment 
date,  which  is  expected  to  be  promptly  met.  The  transfer  clerk  filU 
many  of  the  duties  of  assistant  to  the  machine-shop  superintendent, 
and  gives  out  all  the  work.  The  superintendent  has  general  charge  of 
work  in  progress,  and  directs  the  sequence  of  operations  with  a  view 
of  meeting  shipment  dates.  The  superintendent  has  copies  of  all  lists, 
and  his  efforts  are  directed  principally  to  forwarding  operations  om 
components  so  that  they  shall  be  delivered  to  the  erecting  floors  when 
needed  there. 
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Lists. — ^The  lists  orig- 
inate in  the  drawing  ro(»n, 
and  are  of  two  sorts,  same 
general  appearance,  ''Cast- 
ings" lists,  and  "Forg- 
ings"  lists.  Every  com- 
ponent not  a  casting  is 
constructively  a  forging, 
and  is  listed  in  the  forg- 
ings  list,  whether  really 
a  forging  or  not.  These 
lists  are  printed  (see  Form 
2)  and  are  detachably 
bound  in  books  with  sub- 
stantial stiff  covers,  and 
are  absolutely  complete 
for  each  regular  construc- 
tion. Since  all  the  fore- 
men and  the  stores-keeper 
and  purchase  agent  each 
have  principal  construc- 
tion-order copies,  the  fac- 
tory may  at  once  begin 
the  detail  work  of  produc- 
ing the  needful  compo- 
nents. The  purchase 
agent  knows  what  is  to  be 
bought  from  outside 
sources  and  the  foundry- 
man  and  the  smithy  may 
begin  the  production  of 
castii^  and  forgings. 

Casting  Productioo  on 
Principal  Production  Or- 
ders^— ^The  fomidry  fore- 
man has  a  copy  of  each 
pfincipal  pffodnction  order. 
He  abo>  has  prmlcd  Ssts 
of  Or  GBsdi^  lor  the  or- 
(fer^  Besides  mis 
ISs^    the    fimiiwiiy 
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man  has  cabinets  of  trays,  one  tray  inscribed  with  the  symbol 
of  each  regular  production.  These  trays  have  card  grooves  with 
the  list  numbers  and  symbols,  in  which  cards  stand  upright,  bearing 
the  corresponding  symbols,  one  card  for  each  individual  piece  of  cast- 
ing in  the  principal  production.  According  to  work  in  progress,  the 
foundryman  selects  patterns  and  beg^s  the  order  filling,  turning  each 
card  with  its  inscribed  face  to  the  rear  as  soon  as  the  casting  it  calls 
for  is  done.  When  a  pattern  is  given  out  in  the  foundry  the  number 
of  castings  called  for  by  the  order  is  made.  Consequently,  as  soon  as 
all  the  cards  in  one  of  the  foundry  cabinet  trays  have  their  faces  turned 
to  the  rear,  the  foundry  foreman  knows  he  has  made  castings  for  the 
whole  order. 

As  soon  as  a  casting  is  made  from  any  pattern,  the  foundry  fore- 
man notes  the  weight  of  the  piece  on  the  back  of  the  card  whicji  bears 
on  its  face  the  corresponding  piece  symbol.  This  card  stands  in  the 
sfanilarly  marked  groove  in  the  castings  component  tray,  and  its  tray, 
in  turn,  is  marked  with  the  principal  product  symbol.  This  gives  the 
foundryman  a  complete  weight  record  of  all  components  he  ever  made 
once,  in  such  form  as  to  be  instantly  available. 

Drawings  and  Blue  Prints. — Production  begins  of  course  in  the 
drawing  room,  where  the  machines  to  be  built  are  designed,  and  draw- 
ings are  made  of  the  complete  press  and  of  each  single  piece  which  goes 
to  make  up  the  whole. 

Construction-drawing  blue  prints,  side  and  end  elevations,  and  such 
sectional  elevations  as  are  needful,  go  to  the  erection  foremen,  who 
alone  have  use  for  them,  while  books  of  quarter-size  blue  prints  of  all 
details  of  each  particular  press  are  made  up  and  bound  in  the  blue- 
print room,  and  these  are  supplied  to  the  erectors,  to  the  foremen 
of  the  factory  departments,  and  to  the  stores  room,  where  the  inter- 
diangeable  components  are  stored. 

Forgings  Production  on  Principal  Orders. — ^The  forge  and  foundry 
derk  has  complete  forgings  and  castings  lists  of  every  principal  con- 
struction, and  also  has  a  copy  of  every  principal  production  order. 
The  foreman  of  the  smithy  has  bound  books  of  quarter-sheet  size  blue 
prints  for  all  forging  details  of  every  principal  order. 

Upon  receipt  of  the  principal  production  order,  the  forge  and  foun- 
dry clerk  selects  the  forgings  card  tray  belonging  to  the  ordered  pro- 
duct ;  this  tray  has  card  grooves  numbered  to  correspond  with  the  com- 
ponents of  the  forging  list,  and  each  groove  has  the  usual  card  standing 
in  it,  bearing  the  groove  number.  The  forge  and  foundry  clerk  com- 
pares the  cards  with  the  groove  numbers,  sees  that  all  grooves  are  filled 
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with  cards  standing  with 
symbols  to  front,  and  sends 
the  tray  to  the  foreman  of 
the  smithy,  who  proceeds 
with  the  forgings,  using 
his  book  of  blue-print  de- 
tails, of  course,  to  produce 
the  correct  forms  and  sizes. 
This  places  the  forgings  in 
work.  As  fast  as  the  forg- 
ings are  completed  in  re- 
quired nimibers  of  each, 
the  piece  card  in  the  tray  is 
turned  symbol  to  the  back, 
and  thus  the  foreman  is  in- 
formed by  simply  glancing 
at  the  tray  when  the  order 
is  completed. 

The  Production-Order 
Clerk. — The  production- 
order  clerk  writes  the  sub- 
production  order  cards  for 
all  productions  except  the 
repairs  and  S  K  castings 
orders,  which  are  written 
by  the  transfer  clerk,  as 
will  be  specified  hereafter. 
Principal  production  orders,  made  on  Form  i,  are  sent  to  the  pro- 
duction-order clerk,  who  by  reference  to  his  corresponding  book  lists 
of  castings  and  forgings,  proceeds  to  write  the  sub-production  orders 
on  Form  3,  all  printed  alike,  all  of  the  same  size,  but  of  different  colors 
for  diflferent  varieties  of  presses.  These  sub-production  orders  have 
two  functions ; — first  that  of  ordering  production  by  the  factory,  and, 
second,  that  of  "passport,"  or  "transfer"  card.  This  production  order 
and  transfer  card  is  always  kept  in  the  same  factory  department  with 
the  piece  it  authorizes,  from  the  time  the  component  has  tangible  form 
until  it  is  completed.  No  factory  department  or  official  will  receive 
any  component  or  material  unaccompanied  by  this  production  order 
and  transfer  card.  C(Misequently  any  piece  without  a  transfer  remains 
in  the  department  where  this  lack  is  first  discovered,  and  cannot  be 
moved  out  of  this  department  until  its  whole  story  is  known,  and  a  new 
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Original   is  same   size;    filled   by   production-order 
derk,   finally   sent  to   transfer   clerk   and   des- 
troyed when  the  order  is  shipped.     Form  5 
is  the  same,  but  deep  red  and  stamped 
S  K.     It  takes  the  same  course  but 
goes  finally  to  cost  clerk. 
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transfer  furnished  it ;  then  it  again  becomes  mobile,  and  may  proceed  to 
it's  proper  destination. 

Having  filled  all  the  component  production-order  and  tracing  cards 
for  both  forgings  and  castings,  the  production-order  clerk  sends  them 
to  the  transfer  clerk,  at  the  transfer  desk,  located  about  the  middle  of 
the  machine-shop  floors,  where  the  transfer  clerk  hdds  them  until 
ordered  by  the  head  to  begin  machine-shop  operations  on  the  order. 

"S  K  and  Repairs  Producticwi  Orders. — ^A  great  number  of  parts 
"stock,"  or  "S  K,"  which  go  into  every  Cottrell  printing  press,  are  kept 
in  the  stores  room,  ready  for  use  on  the  erecting  floors.  Upon  receipt 
of  a  principal  production  order  on  Form  i,  the  stores  keeper  looks  up 
his  card  inventory  to  see  that  he  has  the  needful  S  K  ccmiponents- ready 
to  meet  the  requisitions  which  he  knows  will  be  made  on  his  stores. 
By  orders  from  the  head  of  the  department  of  product,  each  stores  item 
has  a  maximum  and  minimum  limit ;  the  stores  keeper  repleni^es  his 
stores  by  filling  Form  4,  in  carbon  duplicate,  and  sending  both  original 
and  duplicate  to  the  production-order  clerk,  who  makes  the  production 
orders  on  S  K  production-order  and  transfer  cards.  These  cards  are 
printed  the  same  as  Form  3,  but  are  of  a  different  color,  and  have  a  rub- 
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FORM   4.     STORES-REFLEKISHMENT  REQUISmON. 

Original  is  about  6  by  4  inches;  filled  in  dnplkate  by  stores  keeper  and  both  copies  teal  to 

production-order  clerk.    He  makes  corresponding  S  K  order  and  tracer  and  aoMb  1 ' 

to  tranaf er  clerk,  who  fills  out  Form  9  for  cither  fbrgiags  or  rasrings  and  aends  00 

copy  of  Form  4  to  stores  keeper  and  one  to,  machinf  shop  aupcrintendent.    This 

latter  also  goes  finally  to  stores  keeper,  who  distiojs  both  copies  after  he 

has  received  and  recorded  the  components  demanded  bf  the  form. 
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FORM  7.    FRONT.    SPECIAL  OR  REPAIR  PRODUCTION  ORDER. 

Original  c^der  is  6  by  4  inches,  ruled  in  red  and  blue  on  a  yellow  card.    Form  8  it  identieil, 

but  thinner.    Form  7  is  filled  in  carbon  duplicate  by  production-order  clerk  when  filling 

Form  8.     8 — the  original — is  sent  to  transfer  clerk,  who  makes  needful  production 

orders  on  Forms  3  and  sends  them  to  forge  and  foundry  clerk.    7 — the  duplicate 

I  to  cost  keeper.   Finally,  the  transfer  clerk  sends  Form  8  also  to  the 

cost  keeper. 
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ber  stamp  S  K  impression  at  the  top.  With  each  S  K  order  an  S  K 
tracer  is  made,  a  stiff  white  card,  about  2j4  by  i^  inches  bearing  the* 
rubber-stamp  impression  "S  K".  The  S  K  orders  and  S  K  tracers  are 
placed  together,  held  with  rubber  bands,  and  sent  to  the  transfer  clerk. 
The  production-order  numbers  are  written  on  Form  4  and  duplicate  by 
the  production-order  clerk,  and  both  are  sent  with  the  S  K  cards  and 
tracers  to  the  transfer  clerk. 

There  are  a  great  many  "Repair"  orders  to  be  filled.  If  possible, 
these  are  filled  from  the  stores  room.  If  not  in  stock,  then  the  pro- 
duction-order clerk  makes  production-order  cards  on  Form  3,  marked 
"R"  at  the  head,  and  fills  tracers  for  them  with  order  number  and  com- 
ponent s)mibol  as  with  the  orders  on  Form  3,  puts  them  together,  and 
sends  them  to  the  transfer  clerk  as  before. 

There  are  certain  compound  components,  made  up  of  two  or  more 
pieces,  which  are  listed  in  the  assembled  form  as  one  single  component 
There  are  also  miscellaneous  orders  for  a  few  pieces  only.  All  such 
orders  are  made  by  the  production-order  clerk  on  Form  7,  with  carbon 
duplicate,  and  by  him  sent  to  the  transfer  desk. 

Shop  Messages. — Every  official's  desk  has  two  baskets  standing  on 
it,  one  "out,"  one  "in."  There  is  also  telephone  communication  where 
needed.  Written  communications  are  made  on  Form  i,  placed  in  the 
"out"  basket,  and  taken  thence  by  a  constantly  travelling  messenger 
boy,  who  covers  a  fixed  route  in  the  factory,  and  placed  in  the  "in" 
basket  on  the  desk  of  the  official  addressed.  These  baskets,  the  tele- 
phone, and  the  messenger  boy,  make  communication  between  depart- 
ment heads  easy  and  rapid.  The  "cross"  form  of  the  factory  floors 
makes  a  radius  of  200  feet  from  the  transfer  desk  cover  the  machine- 
shop  plant,  so  that  the  transfer  clerk  can  easily  reach  any  factory- 
department  head  he  wishes  to  see  in  person.  Quick  and  easy  communi- 
cation between  department  heads  is  of  the  first  importance  in  factory 
management,  and  the  single-floor  cross  plan  for  the  machine  shop 
greatly  aids  ready  intercourse  of  officials. 

The  Grooved  Card  Trays. — Wooden  trays  having  rows  of  grooves 
made  by  saw  cuts,  or  rows  of  pockets  made  by  partitions,  may  be  said 
to  be  the  dominating  conception  and  factor  of  the  Cottrell  shop  pro- 
cedure. These  tray  grooves  are  about  half  an  inch,  or  in  some  cases 
more,  in  depth,  and  vary  in  width,  and  are  thus  adapted  to  take  the  stiff 
production-order  cards  standing  on  their  edges,  and  hold  these  cards 
upright  The  cards  held  by  these  trays  are  made  to  give  informaticMi 
of  varied  character  to  the  c^dals.  In  the  foundry  foreman's  office 
the  trays  arc  fitted  to  slide  in  large  cabinets,  and  each  tray  has  card- 
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retaining  and  supporting  grooves  to  hold  the  entire  lot  of  cards  repre- 
senting the  complete  list  of  castings  for  one  principal  order.  The 
smithy  foreman  has  similar  trays,  each  holding  all  the  forging  cards 
for  one  principal  construction  order.  Each  card  and  each  groove  of  the 
forge  and  foundry  trays  bears  the  ccwnponent  number  and  symbol  or 
pattern  symbol,  and  these  cards  are  permanent,  and  are  only  renewed 
when  illegible  from  repeated  handling. 

The  erection  foremen  have  large  card  trays  with  numbered  grooves, 
in  which  they  place  the  component  production-order  cards  as  fast  as 
the  components  are  received  on  their  own  erection  floor.  A  glance  at 
the  tray  shows  what  has  been  received,  and  what  is  yet  lacking.  In 
whatever  department  a  component  rests,  there  is  its  production-order 
and  tracing  card  with  it,  up  to  the  time  of  delivery  to  the  stores  room, 
the  "waiting"  stores,  or  the  shipping  department. 

The  Transfer  Qerk. — ^The  transfer  clerk  has  one  assistant  at  the 
desk,  and  one  laborer,  who  acts  as  special  messenger  and  hand  truck- 
man. The  transfer  clerk  must  be  familiar  with  all  the  tools  in  the  plant, 
and  must  know  the  powers  of  the  workmen  as  well,  because  it  is  one  of 
his  duties  to  place  all  orders  in  work  for  each  departmental  operation. 
Another  duty  of  the  transfer  clerk  is  to  note  the  transfer  of  each  com- 
ponent in  process  of  production,  first  ivoca  the  foundry,  the  cutting- 
off  room  (which  supplies  cut  rods  and  shafting),  or  from  the  smithy, 
to  the  machine-shop  first-operation  department,  and  then  through  suc- 
cessive factory  departments  to  the  erecting  floors  or  shipping  room, 
by  means  of  written  records  made  on  Form  lo  for  principal-order 
sub-productions,  or  on  Form  8*  for  compound  component  and  mis- 
cellaneous minor-production  orders,  or  on  the  S  K  tracer.  The  exact 
routine  of  component  working  and  tracing  is  this :  The  transfer  clerk 
sends  the  rough  component  with  its  producticwi  order  to  a  "section," 
or  machine-shop  department,  foreman;  the  foreman  gives  the  piece, 
with  its  production  order,  to  a  workman;  the  workman  places  the 
production  order  in  a  small  tin  hanging  card  receiver,  made  for  the 
purpose,  and  secured  in  any  convenient  place — at  the  end  of  his  bench, 
or  on  his  stool,  or  anywhere  near  at  hand.  Lathe  hands  very  com- 
monly hang  these  card  holders  on  their  belt-shipper  handles.  When 
the  workman  has  completed  his  operation  he  records  the  time  <»  his 
time  card,  and  returns  the  component  and  time  card  to  his  foreman. 
Each  foreman  has  a  laborer  csdled  a  "trucker,"  who  takes  the  produc- 
tion otAers  to  the  transfer  clerk,  who  notes  the  date  on  his  tracing 
record,  with  the  new  department  number,  and  directs  the  trucker,  who 

*  See  dcscriptioB  tmder  Fdrm  7,  p«ge  7*0. 
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FORM  9.    CASTINGS  AND  FORCINGS  MATERIAL  ORDER.    FRONT  AND  BACK. 

Oricinal  is  2^  by  3^  inches,  stiff  card.     Filled  by  transfer  clerk  from  principal  order  lists; 

tent  to  foundry  and  forge  clerk  on  orders  written  on  Form   i;  returned  with  weight 

record  to  transfer  desk;  date  on  back  is  filled  by  transfer  clerk,  and  receipt  by 

forge  and  foundry  clerk. 

then  delivers  the  component  and  its  production  order  to  the  foreman  of 
the  next  operation  department. 

The  transfer  clerk  must  be  familiar  with  the  principal  factory 
productions,  and  must  be  able  to  recognize  their  components  on  sight. 
These  requirements  compel  the  selection  of  the  transfer  clerk  frcrni 
the  factory  machinists  of  long  experience.  No  special  clerical  training 
is  needed.  Quick  perception,  familiarity  with  factory  product,  and 
coolness  and  strict  attention  to  routine,  are  the  special  qualifications 
which  the  transfer  clerk  must  have,  and  he  must  also  be  able  to  make 
dates  in  small  plain  figures. 

The  Transfer  Clerk's  Desk. — ^This  desk  has  ample  room  for  two 
writers,  standing  height,  with  two  high  chairs.  The  top  of  the  desk 
has  two  baskets,  as  usual,  and  a  ''waiting"  card  rack  for  sub-production 
orders  not  in  work,  a  card  indexed  waiting  tray  in  which  Forms  8  are 
held  during  work,  ink  stands,  pencil  racks,  etc.  The  desk  has  drawers 
to  contain  paper-covered,  brass-fastener-secured  books  of  Form  lo, 
on  which  the  component  locations  of  principal  orders  are  traced.  Back 
of  the  chairs  is  a  narrow  railed-in  space.  The  front  of  the  desk  is  open 
to  the  shop  floor,  next  the  rail  stands  a  "Tracer"  cabinet,  for  holding 
the  S  K  tracers,  having  as  many  grooved  tray  drawers  as  there  are 
factory  departments,  each  bearing  on  its  front  the  department  name. 

All  regular  production  orders  go  to  the  transfer  clerk.  Repairs 
and  S  K  orders  are  put  in  work  without  further  instructions,  the  S  K 
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FORM  10.    PRINCIPAL  ORDER  TRAaNG  AND  LOCATING  FORM. 

Original  is  about  8  by  lo  inches,  ruled  in  re<i  and  Uuc.    Ke|>t  in  paper  oorera  hf  traasfo 
clerk,  who  records  dates  of  movement  of  pfindtkal  order  compMienta  in  ^'SeiBtioa'* 
ber  spaces.     Finally  sent  to  cost  cleric-  There  is  a  similar  form  for  forgfaigtb 
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Order  No. 

To  Department 

Foreman 

Date 

190 

Quantity 

Deacripiion 

• 

VaJue 

Entered  on  Stores  Ledger 

Deliverefl 

Rectned  by 

C.  B.COrTHELL&SONSCO.            M^T.«.^t  o,w.v,.i,d  ca«d.                                               1 

FORM   II.    GENERAL  DEPARTMENTAL  STORES  REQUISITION. 

Original  is  6  by  4  inches,  printed  and  ruled  in  black  on  yellow  paper.     Honored  by  stores 

keeper,  who  fills  value  space  if  known  to  him;  from  him  the  card  goes  to  cost  clerk, 

who  obtains  other  values  from  purchasing  agent.* 

tracers  being  dated  and  placed  in  the  first-operation  department-tray 
grooves  when  the  first  operation  begins. 

Principal  production  orders  are  received  by  the  transfer  clerk  when 
issued,  and  corresponding  sub-production  orders  come  to  him  as  soon 
as  filled  by  the  production-order  clerk,  and  are  held  until  the  order  to 
put  them  in  work  is  received,  at  which  time  the  castings  and  forgings 
are  supposed  to  be  ready  for  machine  work.  The  transfer  clerk  has 
already  made  out  castings  orders  on  Forms  9,  which  see,  and  now 
sends  the  castings  and  forging  orders  to  the  forge  and  foundry  clerk, 
who  marks  the  weight  of  each  component  on  its  sub-production  order, 
and  also  notes  the  weight  and  symbol  and  order  number  on  the 
daily  list  sheet  of  forgings  or  castings  weights.  Then  the  forgings 
and  castings  and  their  sub-orders  go  back  to  the  transfer  clerk  who 
orders  them  delivered  to  their  respective  first-operation  departments, 
and  notes  date  of  department  entry  on  the  Forms  10  sheet. 

Tracing. — There  are  commonly  about  forty  presses  on  the  erecting 
floors,  and  it  is  the  expectation  to  ship  a  press  out  of  the  factory  every 
day.  A  single  press  may  be  made  up  of  an)rwhere  from  1,000  to  5,000 
or  6,000  diflferent  components,  which  are  carried  through  the  factory 
in  lots  from  100  to  500  or  1,000,  and  there  are  always  10,000  or  15,000 
lots  of  these  components  in  process  of  production  in  the  factory. 
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FORM   12.    TIME  CARD.    DIFFERENT  COLORS  AND  USTS  FOR  DIFFERENT  DEPARTMENTS. 

Original  is  6  by  4  inches.    Printed  and  ruled  in  black  on  brown  paper.     Filled  by  workmaa 
and  vised  by  foreman.    Goes  to  paymaster  and  then  to  accountant. 

It  is  absolutely  necessary  that  three  things  should  be  always  known 
of  each  individual  factory  production,  great  or  small,  simple  or  com- 
pound:— First,  under  what  production  order  the  component  is  pro- 
duced, second,  where  the  component  is  at  any  instant,  third,  what  the 
state  of  progress  is ;  this  in  regard  to  individual  productions.  In  regard 
to  principal  productions,  it  is  needful  to  know  what  components  of 
each  are  completed,  and  in  what  state  of  progress  the  incomplete  com- 
ponents are  at  any  instant  of  inquiry. 

No  human  mind  could  possibly  remember  the  location  of  each  one 
of  the  great  number  of  components  on  the  various  department  floors 
of  the  Cottrell  shops,  much  less  repeat  correctly  all  of  its  time  and 
location  records,  yet  it  is  absolutely  needful  that  all  information  in 
regard  to  every  piece  for  which  the  head  has  called  upon  the  factory, 
shall  be  accurately  recorded  from  the  time  when  its  existence  as  a 
factory  product  begins. 

S  K  Production-Order  and  Transfer  Card  and  the  Corresponding 
Tracer  handling. — The  lack  of  the  production  order  and  transfer 
arrests  a  vagrant  piece;  consequently  no  unauthorized  production  is 
possible.  It  remains  to  locate  the  production  by  use  of  the  tracer. 
When  any  department  operations  on  any  component  are  completed; 
the  component  must  go  to  another  department,  to  the  erecting  floor, 
to  the  stores  room,  or  to  the  shipping  department.    It  may  of  course 
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remain  where  it  is,  but  the  department  foreman  must  tell  how  he  came 
to  have  it.  The  transfer  clerk  directs  all  movements  of  pieces  of 
material  in  process  of  finishing  irom  one  department  to  another. 
When  a  piece  is  to  change  its  location  its  transfer  card  must  go  to  the 
transfer  desk,  where  the  transfer  clerk  directs  its  next  location,  and 
when  a  component  changes  location,  this  change  is  noted  by  the  trans- 
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FORM  13.    FUNCIPAL  OBOSK  COMFONINT  COSTS. 

Original  is  about  8  by  10  inchea,  printed  in  black  and  mkd  in  red  and  Une  on  white  paper. 

Margin  perforated  for  binding.    Similar  Hat  for  forgfaags.    SaooMaiTe  production  coata 

shown  on  same  line.    Filled  by  coat  keeper  from  ForflM  7  and  14. 
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FORM    14.      SPEaAL  ORDER  COST-SUMMARY  CARD. 

Original  is  5  by  3  inches,  printed  in  black,  ruled  in  black  and  blue,  on  a  white  card. 
by  cost  keeper  and  filed  by  him. 
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f er  clerk  on  the  corresponding  tracer  by  noting  on  its  back  in  pencil  the 
date  of  transfer,  and  the  location  change  is  noted  by  moving  the  tracer 
from  the  last  department  tray  occupied  to  the  tray  representing  the 
department  to  which  the  component  is  to  be  taken.  The  front  of  the 
tracer  bears  the  same  order  number  and  component  symbol  borne  by 
the  corresponding  combined  production-order  and  transfer  card.  Be- 
cause no  transfer  can  be  made  save  by  authority  of  the  transfer  clerk, 
he  is  always  promptly  informed  of  the  completion  of  department  opera- 
tions on  any  piece  in  work.  Hence  the  tracer  tells  all  that  need  be 
known  of  the  travels  of  the  component,  and  as  the  transfer  clerk  must 
be  familiar  with  all  the  work  done,  the  department  location  and  the  date 
enable  him  to  tell  correctly  the  stage  of  finishing  reached  by  the  order. 

Form  10  gives  the  department  location  and  consequent  state  of  pro- 
gress of  any  component  of  a  principal  production  order,  and  by  means 
of  this  form  or  the  tracers  in  the  department  tray  cabinet,  the  transfer 
clerk  can  at  any  instant  tell  the  present  location  and  stage  of  progress 
of  any  piece  in  work,  and  the  general  condition  as  to  forwardness  of 
any  principal  order  as  a  whole. 

Both  the  production-order  clerk  and  the  transfer  clerk  are  ma- 
chinists, who  had  ten  years'  experience  as*  factory  workmen  before  they 
took  their  present  positions. 
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THE  MANAGEMENT  OF  METALLIFEROUS  MINES. 

By  Albert  Williams,  Jr. 

Mr.  Williamt  has  already  reviewed  the  various  widely  di£Fering  kinds  of  metal  mining  and 
summarized  suggestions  as  to  a  line  of  general  policy  applicable  to  the  majority  of  cases.  In 
this  article  he  compares  systems  of  organization  and  discusses  the  relations  of  the  budnesi 
and  technical  ends.  A  concluding  section  will  take  up  in  detail  the  efficient  organization  of 
the  technical  sta£f. — ^Thx  Editoks. 

X  discussing  the  management  of  metalliferous  mines  it  is 
'  assumed  that  there  is  something  to  manage;  that  is,  that 
the  mine  has  been  found  and  partially  or  largely  devel- 
oped, that  the  property  is  of  sufficient  importance  to 
warrant  the  employment  of  a  considerable  force,  and 
that  its  business  as  a  producer  or  prospective  pro- 
ducer of  ore  and  as  a  consumer  of  labor  and  supplies 
call  for  real  management.  In  short,  an  establishment  comparable 
with  a  factory,  shop,  or  mill.  What  then  should  be  the  scheme  of 
organization  to  secure  greatest  efficiency  and  smoothness  of  running? 
To  begin  with,  at  the  top  is  the  owner,  who  may  be  an  individual, 
a  firm,  a  close  corporation,  or  a  stock  company  with  shares  variously 
held.  In  any  event  here  is  the  source  of  authority,  whether  a  person 
or  a  board  of  directors,  standing  over  the  actual  superintendent, 
selecting  him,  and  in  a  general  way  directing  him,  and  deciding  upCHi 
the  broad  policy  of  the  undertaking.  This  central  power  may  have 
been  guided  by  the  advice  of  a  consulting  engineer  as  to  the  purchase 
and  outline  plan  of  developing  the  property ;  but  when  once  the  enter- 
prise is  fairly  under  way  it  is  better  that  the  ownership  should  deal 
directly  with  the  superintendent,  and  if  it  is  found  advisable  to  call  in 
an  outside  specialist  for  an  emergency  the  latter  should  assist,  not  in- 
terfere with,  the  superintencfent,  who  must  be  supposed  to  be  compe- 
tent within  inevitable  limitation. 

The  question  of  the  commercial  policy  of  a  mining  enterprise  need 
not  be  gone  into  in  detail  here,  since  it  concerns  the  main  (^ce  rather 
than  that  of  the  local  manager;  but  it  may  be  remarked  that  once 
decided  upon  it  may  strongly  affect  the  technical  running  of  the  mine. 
The  factors,  in  brief,  which  influence  the  decision  are  the  state  of  the 
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market,  ore  product  and  supplies,  the  transportation  facilities  (and 
seaison),  the  labor  situation,  available  funds,  etc  In  gold  mining 
there  is  of  course  no  question  as  to  marketing  the  product ;  with  silver 
it  depends  upon  the  richness  of  the  ore ;  but  when  it  comes  to  the  lower- 
priced  products,  such  as  copper,  lead,  zinc  and  more  particularly  iron 
'  ore,  a  great  deal  hinges  upon  the  markets,  the  general  condition  of  bus- 
iness in  the  country,  and  perhaps  upon  combinations  to  regulate  or  re- 
strict output.  All  this  should  be  made  known  to  the  superintendent, 
who  is  instructed  to  modify  his  scale  of  operations  accordingly.  The 
main  office  holding  the  purse  strings  also  limits  the  superintendent's 
action,  so  that  when  working  capital  or  reserve  run  short  he  may  be 
forced  to  abandon  some  project  which  would  be  most  desirable  from 
the  technical  point  of  view  and  under  other  circumstances. 

The  proper  relation  of  the  home  office  to  the  superintendent  is 
easily  stated,  is  well  understood  and  admitted — ^and  is  not  always  main- 
tained in  practice.  In  a  board  of  directors  there  are  likely  to  be  one  or 
more  well-meaning,  fussy  persons  who  cannot  restrain  a  desire  to 
meddle  with  technical  details  of  which  they  may  have  but  a  vague 
comprehension,  and  who  evidence  their  zeal  by  frequent  visits  to  the 
mine,  where  they  make  things  pleasant  by  criticism  and  impracticable 
suggestions.  The  superintendent  should  be  most  carefully  chosen,  and 
when  a  good  man  has  been  secured  he  should  be  given  a  free  hand  as 
to  details  and  especially  as  to  his  dealings  with  his  subordinates, 
whether  the  staff  or  the  men.  Any  other  system  is  no  system  and  is 
subversive  of  discipline.  It  would  be  like  dropping  a  hammer  head  or 
piece  of  drill  into  a  rock-breaker. 

The  home  office  should  communicate  freely  and  often,  however, 
with  the  superintendent,  giving  him  his  instructions  on  broad  lines, 
and  it  will  be  well  if  the  relationship  should  be  sufficiently  confidential 
to  enable  the  superintendent  thoroughly  to  grasp  the  financial  situa- 
tion and  to  foresee  and  to  provide  for  changes  of  policy.  If  he  were 
always  posted  in  advance  as  to  matters  of  dividends,  assessments, 
issues  of  bonds  or  new  stock,  amount  of  reserve  and  working  capital, 
etc.,  he  could  act  intelligently ;  but  such  cpnfidence  is  too  much  to  ex- 
pect always. 

Thus  far  the  terms  superintendent  and  manager  have  been  used 
interchangeably.  Strictly  speaking,  they  are  not  synonyms,  but  are 
often  loosely  used  as  such.  The  American  idea  of  a  superintendent 
is  the  man  on  the  spot  who  bosses  the  whole  job,  who  attends  both  to 
the  working  of  the  mine  and  all  its  adjuncts  (metallurgical,  trans- 
portation, etc.)  and  to  the  business  side  as  well.    He  is  an  evolution 
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from  small  beginnings,  and  tmder  existing  expansion  is  sometimes 
overweighted  by  his  work.  It  would  be  highly  advantageous  if  all  the 
multifarious  functions  of  a  great  establishment  could  be  centered  in  a 
single  head,  and  so  far  as  is  practicable  this  is  usually  done  in  the 
United  States.  It  has  been  fotmd  expedient,  however,  sometimes  to 
divide  the  responsibilities.  The  authority  must  be  tmimpaired.  Thus 
at  some  mines  in  the  United  States,  and  at  most  British-owned  mines 
elsewhere,  there  is  a  manager,  agent,  or  managing  director  who  at- 
tends to  the  local  business  and  who  outranks  the  man  who  actually 
runs  the  mine.  The  latter  official  then  becomes  a  "mine  captain,"  a  sort 
of  glorified  foreman,  and  he  is  the  one  with  the  technical  skill  and  ex- 
perience. A  dual  headship,  putting  the  two  on  equal  rating,  has  been 
tried.  It  could  hardly  be  expected  to  work.  Now  it  is  obviously  a 
delicate  relationship  at  the  best  between  these  two  men,  and  a  clear 
understanding  and  mutual  forbearance  are  needed  to  maintain  har- 
mcHiy ;  so  that  it  is  well  that  the  final  say  should  remain  tmdisputed,  to 
avoid  a  clash.  There  is  nothing  to  prevent  the  agent  or  manager  from 
being  a  true  mining  man,  and,  if  so,  so  much  the  better;  yet  this  is  not 
indispensable.  A  wholesale  confectioner  has  made  a  very  good  mine 
manager,  and  there  are  agents  who  do  not  go  underground  once  in 
weeks  or  months,  while  the  captain  looks  out  for  that  end. 

There  is  an  alternative  plan  which  is  adopted  at  some  mines.  The 
superintendent — the  miner — remains  at  the  head,  but  has  a  trustworthy 
man  who  elsewhere  would  be  called  a  business  manager  and  who  is 
a  cross  between  purchasing  agent,  accountant,  and  secretary,  and  is 
given  considerable  latitude  of  action,  thus  allowing  more  time  to  the 
superintendent  for  directing  the  mining  operations.  This  is  prac- 
tically a  reversal  of  the  previous  plan,  but  retains  the  idea  of  single 
headship,  and  should  work  well  wherever  the  mining  problem  is  diffi- 
cult or  the  business  moderately  extensive.  One  may  be,  and  often  is^ 
an  excellent  miner  without  being  a  good  business  man.  What  is  wanted 
is  a  definite  adjustment  of  responsibility  and  authority. 

The  relation  of  the  superintendent  to  the  hcMne  office  is  reciprocal 
to  that  of  the  home  office  to  him,  as  already  explained.  He  usually 
makes  a  formal  weekly  report  of  the  operations  of  the  week  just  ended. 
This  shows  the  following  among  other  items: — ^tons  of  ore  raised; 
tons  of  waste;  tons  of  ore  milled,  concentrated,  shipped,  etc.,  as  the 
case  may  be;  average  assays  of  ore  mined  and  of  ore  shipped  or  other- 
wise treated ;  number  of  feet  sunk  or  raised,  feet  of  shaft,  incline  or 
winze  timbered;  feet  driven;  feet  of  levels,  cross  cuts,  drifts,  etc., 
timbered ;  assays  from  face  of  drifts,  bottoms  of  mines,  head  of  upraises. 
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breast  of  stopes,  etc.;  number  of  men  employed  in  various  depart- 
ments ;  condition  of  the  mine  at  all  points ;  requisitions  for  money  and 
supplies,  etc.  Part  of  this  can  be  conveniently  entered  on  printed 
forms;  part  will  be  written  out  succinctly  and  simply.  If  there  is  a 
metallurgical  plant,  its  report  (for  which  another  set  of  forms  might 
be  prepared)  is  incorporated  in  the  regular  weekly  statement.  The 
business  report  is  made  up  and  forwarded  monthly,  and  follows  a  set 
form  in  part,  for  convenience  of  comparison  with  former  months  and 
summarizing.  This  gives  the  pay-roll,  receipts,  expenditures  (item- 
ized and  grouped)  for  salaries,  labor,  supplies,  transportation,  etc., 
together  with  explanations  written  out.  This  report  should  be  in  such 
shape  as  to  fit  in  with  the  system  of  bookkeeping  at  die  main  office, 
and  also  to  work  readily  into  the  quarterly  and  annual  balance  sheets. 
If  the  company  publishes  an  annual  report,  the  superintendent's  an- 
nual summary  is  a  leading  feature,  following  the  financial  statement; 
it  should  show  average  costs,  and  is  designed  to  make  clear  to  the 
shareholders  without  unnecessary  technicalities  just  what  has  been 
done  at  the  mine  and  works  during  the  year.  Even  with  private 
ownership  or  that  of  a  close  corporation,  these  formal  reports,  how- 
ever brief,  are  useful.  Besides  the  regular  statements  the  superin- 
tendent should  promptly  report  emergencies  and  should  always  clearly 
explain  the  local  situation,  outlook,  and  requirements,  making  sug- 
gestions for  future  work  needing  approval,  and  when  in  doubt  getting 
authority  to  carry  plans  into  effect.  For  large  mines  telegraphic  or 
long-distance  telephone  communication  is  a  great  convenience  and  time 
saver. 

The  relation  of  the  superintendent  to  his  subordinates  should  also 
be  perfectly  distinct  and  well  understood  on  all  sides.  Only  a  mine  of 
considerable  importance  can  maintain  an  expert  staff.  If  there  is  one, 
it  may  comprise  an  assistant  superintendent,  surveyor,  metallurgist, 
assayer,  electrician,  machinist,  surface  and  underground  foremen,  as 
the  case  may  be.  The  superintendent  should  cultivate  friendly  rela- 
tions with  his  junior  officers  and  among  themselves.  In  isolated 
camps  they  usually  mess  together  and  are  all  thrown  into  such  inti- 
mate daily  contact  that  good  temper  is  worth  having.  The  superin- 
tendent should  maintain  authority  with  the  least  friction  and  arbi- 
trariness, and  should  encourage  and  be  ready  to  approve  and  apply  use- 
ful suggestions,  interfering  as  little  as  possible  with  the  details  of 
their  work.  The  amount  of  expert  assistance  which  the  superintend- 
ent or  manager  receives  depends  upon  what  the  mine  can  afford  rather 
than  what  he  would  like  to  have  or  might  really  need,  for  it  would  be 
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almost  as  absurd  to  overload  the  enterprise  with  a  heavy  salary  roll 
at  the  mine  as  with  one  at  the  home  office — not  quite,  though.  Much 
rests  upon  the  prosperity  of  the  undertaking  or  the  probability  of 
making  it  prosperous,  and  upon  the  scale.  It  would  be  easy  to  eat  up 
in  salaries  the  margin  of  profit  of  a  moderately  successful  mine. 

Towards  the  hands,  the  relation  of  the  superintendent  is  direct 
and  personal  at  small  and  medium  mines ;  at  large  ones  he  acts  through 
his  immediate  subordinates,  and  in  this  case  the  order  of  authority 
and  responsibility  passes  downward  without  interruption.  Mine  dis- 
cipline is  just  as  important  as  military  discipline,  but  in  its  outward 
aspect  is  a  very  different  matter.  Nothing  of  the  martinet  is  per- 
missible in  a  mine  supemtendent  or  any  other  mine  officer.  Even  a 
certain  degree  of  familiarity  is  allowable  without  risk  of  relaxing  rules, 
and  American  miners  would  resent  any  (^slmess.  Orders  should  be 
given  with  considerateness,  but  enforced  strictly,  since  prompt  obed- 
ience is  of  prime  importance  in  the  ever-recurring  sudden  exigencies 
of  mining.  For  infraction  of  rules  there  is  only  one  penalty— dis- 
charge. Consequently  the  rules  should  be  sensible,  easily  intelligible, 
as  few  and  as  little  irritating  as  possible.  Those  designed  to  prevent 
or  lessen  the  danger  of  accident  are  the  ones  upCHi  which  the  most 
stress  should  belaid ;  and  though  the  risks  in  metal  mines  differ  in  some 
respects  from  those  in  collieries  (explosions  of  gas  and  dust  being 
eliminated,  also  suffocating  gases  usually),  they  are  scarcely  less  im- 
minent and  call  for  equal  precaution. 

While  what  has.  been  termed  the  commercial  policy  of  a  mining 
enterprise  must  be  determinedjby  the  owner  or  central  office,  subject 
to  the  fluctuations  of  the  markets  in  some  instances,  and  to  available 
capital  in  all,  much  is  left  to  the  discretion  of  the  superintendent  or 
local  manager  in  deciding  upon  a  plan  of  campaign,  to  say  nothing  of 
measures  which  he  may  recommend  but  cannot  carry  into  effect  with- 
out authorization.  In  his  advisory  capacity  he  has  to  bear  a  large  share 
of  the  respCHisibility  for  what  is  done,  since  the  owner  or  directors 
necessarily  rely  upon  his  experience  and  skill;  besides  which,  being 
on  the  ground,  he  is  in  a  better  position  to  realize  the  situation  and  is 
expected  to  formulate  and  submit  plans  for  all  important  work. 

This  is  not  a  treatise  on  the  art  of  mining,  but  a  few  suggestions 
of  general  applicability  may  be  in  order. 

For  one  thing,  it  must  be  remembered  that  prospecting  never 
ends,  or  never  should  end,  until  the  mine  is  fully  explored  or  finally 
abandoned.  It  is  assumed  that  before  acquiring  a  property  and  start- 
ing serious  work  a  certain  amount  of  prospecting  and  devdopment 
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has  been  done,  enough  at  any  rate  to  justify  purchase  of  the  ground 
and  the  opening  of  a  mine.  This  preliminary  work  would  be  intended 
to  serve  as  a  guide  for  the  laying  out  of  the  imderground  workings. 
But  even  after  a  shaft  or  shafts  have  been  sunk  or  adits  run,  up  to  the 
time  when  the  full  extent  of  the  territory  has  been  explored  under- 
ground, the  surface  prospecting  should  go  on.  Trenches  and  shallow 
pits,  which  are  inexpensive,  should  be  put  in  at  rather  close  intervals 
along  the  line  of  outcrop  (if  there  is  one),  and  these  may  furnish  clews 
to  the  location  and  direction  of  ore  shoots  which  are  then  drifted  for 
below  ground.  With  bedded  or  segregated  deposits  the  diamond 
•drill,  started  most  conveniently  at  the  surface,  may  save  much  dead 
^work  below.  Underground  prospecting  is  perhaps  the  most  impor- 
Tttant  and  the  crucial  test  of  mining.  It  is  an  art  in  itself,  and  the  method 
:foMowed  is  modified  by  geological  and  local  conditions.  In  general, 
there  are  two  main  systems  of  underground  exploration : — 

( 1 )  Blocking  out  the  ground  between  levds  and  connecting  them 
with  raises  or  winzes  at  regular  intervals,  and  running  cross-cuts,  also 
spaced,  right  and  left  on  each  level  as  far  as  probabilities  warrant. 
These  blocks  of  ground  are  usually  spaced  at  intervals  of  lOO  feet 
vertically  and  200  feet  in  drifts,  the  purpose  being  not  to  miss  any 
large  ore  body.  Within  these  distances  any  feeders,  stringers,  or 
knife  edges  would  almost  certainly  be  caught. 

(2)  Following  "indications,"  as  for  example,  index  seams  along 
one  wall  or  the  other,  small  stringers  and  feeders  of  ore,  traces  of 
gangue  minerals,  iron  stains,  water  channels,  cross  courses,  etc. 

The  core  drill  is  also  available  underground,  but  has  not  much 
range  horizontally  and  on  flat  dips.  At  any  rate  the  selection  of  ground 
for  ^toping  should  in  large  bodies  be  regulated  by  the  results  of  this 
exploratory  work.  In  small,  irregular,  and  high-grade  deposits,  how- 
ever, the  usual  plan  is  to  follow  the  ore  if  there  is  any,  Mexican  fash- 
ion ;  and  when  the  ore  gives  out,  to  follow  whatever  signs  there  are. 
This  exploration  should  be  kept  well  in  advance  of  the  process  of  ex- 
traction. Too  much  stress  can  hardly  be  laid  upon  the  importance  of 
constant  sampling,  assaying,  and  testing,  whenever  the  face  is  in  any- 
thing like  ore,  however  poor.  In  this  way  the  underg^oimd  prospect- 
ing is  guided,  and  of  course  the  stoping. 

It  is  impossible  to  say  in  short  compass  anything  worth  attention 
as  to  the  exact  plan  of  attack  in  starting  new  openings  from  the  sur- 
face. Each  case  must  be  judged  by  itself.  It  may  be  remarked,  how- 
•ever,  that  the  trend  of  recent  practice  has  been  in  favor  of  vertical 
shafts  where  formerly  slopes  (inclines)  or  tunnels  would  have  been 
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preferred.  Better  hoisting  machinery,  cheaper  fuel  (where  railroad 
connections  have  been  made),  and  the  advantage  of  bottoming  a  de- 
posit and  working  from  the  deep,  account  in  part  for  the  change  in 
opinion  about  what  might  have  been  mooted  cases  of  shaft  versus  tun- 
nel a  few  years  ago,  but  the  readier  securing  of  capital  in  the  present 
temper  of  investors  has  something  to  do  with  it ;  while  as  regards  shaft 
versus  slope  the  latter  is  now  seldom  adopted  on  very  steep  dips.  In 
the  earlier  days  of  metal  mining  the  permanent  workings  were  usually 
extensions  of  preliminary  prospecting  pits  and  tunnels,  but  now  it  is  a 
common  thing  to  see  a  mine  opened  systematically  from  the  outset, 
provided  there  is  a  known  ore  body  or  there  is  reason  to  believe  from 
the  "lay"  of  adjoining  properties  that  one  exists. 

The  selection  of  plant  hinges  upon  the  system  of  development. 
There  is  now  no  excuse  for  ordering  the  wrong  sort  of  machinery  to 
fit  a  given  state  of  affairs,  for  in  all  lines  (steam,  compressed  air,  elec- 
tric, or  hydraulic)  mining  and  metallurgical  machinery  has  been 
brought  to  a  pitch  of  efficiency  which  leaves  little  to  be  desired.  The 
great  difficulty  is  to  gauge  the  proper  extent  of  the  plant,  to  get  enough 
to  do  the  work  and  not  to  overdo  it.  The  conservative  plan  is  to  begin 
with  moderation  and  allow  for  expansion  later,  even  if  some  tempo- 
rary apparatus  has  to  be  discarded ;  for  example,  to  start  sinking  with  a 
horse-whim  or  donkey  engine,  to  plan  mill  buildings  with  a  view  to 
convenient  extension,  to  make  the  first  installation  if  possible  a  unit-* 
group  for  later  complete  output,  and  in  proportioning  motive  power 
to  operating  machines  to  give  an  overplus  margin  to  the  power  end. 
Besides  this,  in  determining  the  kind  and  extent  of  mechanical  plant, 
the  manager  is  guided  by  results  of  installations  under  *  conditions 
similar  to  those  he  is  called  upon  to  meet.  In  the  present  stage  of 
progress  there  is  less  and  less  scope  for  originality  and  novelty  of  de- 
sign, the  field  having  been  pretty  well  worked  over,  so  that  conserva- 
tism rather  than  experiment  is  the  prevailing  policy.  All  mining  men 
will  recall  the  case  of  a  famous  mine  so  rich  that  it  seemed  as  though 
nothing  could  hurt  it  and  a  certain  amount  of  monkeying  with  untried 
methods  and  machinery  might  possibly  be  excusable,  which  has  spent 
some  millions  in  showing  its  neighbors  how  not  to  do  things ;  but  the 
careful  manager  will  make  it  a  rule  to  allow  some  public-spirited 
establishment  which  can  afford  it  to  make  these  experiments  first — 
and  then  profit  by  experience.  This  does  not  sound  very  enterprising, 
but  the  plan  is  at  least  safe.  Once  in  a  while  a  new  problem  comes  up, 
the  solution  of  which  can  be  worked  out  and  proved  in  the  draughting 
room,  but  most  of  the  substantial  progress  has  been  made  by  gradual 

Digitized  byLjOOQlC 


736  THE  ENGINEERING  MAGAZINE. 

modifications  and  improvements  in  well-tried  methods,  startling  inno- 
vations being  rare.  A  manager  gets  no  end  of  credit  for  a  bold  move 
which  succeeds,  but  he  is  restrained  by  the  risk  of  disappointment. 
Here  is  opportunity  for  the  exercise  of  a  nice  balancing  judgment  in 
maintaining  progressiveness  and  standing  ready  to  adopt  new  methods 
with  an  open  mind,  without  running  into  extravagance,  and  in  steer- 
ing a  middle  course  between  rashness  on  the  one  hand  and  old-fogy- 
ism  on  the  other. 

The  manager  has  also  to  proportion  the  scale  of  operations  and 
the  labor  roster  to  the  kind  of  mine  in  hand.  Some  mines  will  not  hold 
a  large  force;  for  even  with  many  working  faces  there  is  not  a  wide 
enough  ore  body  for  regular  stopes.  Then  there  are  large  low- 
grade  deposits  which  cannot  possibly  be  made  to  pay  if  worked  on  a 
small  scale,  fixed  charges  using  up  what  little  margin  there  might  be, 
besides  self-evident  disadvantages.  In  such  cases  the  wholesale 
method  is  the  only  one  practicable,  but  should  be  undertaken  only  after 
a  thorough  study  of  all  the  conditions. 

In  small  mines  it  should  be  the  aim  of  the  superintendent  to  make 
what  would  otherwise  be  dead  work  pay  for  itself  or  reduce  its  cost, 
by  utilizing  the  leaders,  even  if  they  run  out  into  the  "country."  This, 
again,  is  the  Mexican  idea,  as  opposed  to  the  engineering  principle. 
For  narrow,  uncertain  veins  and  segregated  deposits  it  is  right  to  block 
out  the  ground ;  for  regular  veins  the  other  system  is  better. 

Speed  is  often  economy.  Certain  charges  are  continuous,  such  as 
salaries,  pumping,  interest  on  investment,  deterioration  of  plant  and 
timbering,  etc.  A  point  too  often  overlooked  is  that  the  ore  itself 
should  be  regarded  as  so  much  idle  capital,  drawing  no  interest.  So 
the  sooner  it  is  gotten  out  the  better,  even  if  it  costs  a  little  more  per 
unit  to  rush  extraction.  A  mine  is  an  exhaustible  quantity,  and  thus 
differs  from  an  establishment  which  may  be  kept  going  indefinitely. 
Hence,  if  there  is  a  given  quantity  of  ore  in  the  groimd,  provided 
there  is  a  fair  market,  it  is  preferable  to  get  it  all  out  in  a  couple  of 
years  at  a  nominally  higher  unit  cost  than  in  twenty  years. 

The  ore  may  be  regarded  as  only  one  of  the  raw  materials.  Some- 
times it  is  expedient  to  sacrifice  close  technical  results  in  order  to  save 
in  the  direction  of  supplies  and  other  cost  items — ^a  hard  strain  upon 
professional  pride. 

Everyone  realizes  the  importance  of  keeping  the  dead  work  well 
ahead  of  the  stopes  and  of  blocking  out  and  measuring,  or  at  least 
locating,  ore  reserves,  but  for  reasons  of  temporary  expediency  this  is 
too  seldom  done,    To  insure  steady  running  o£  the  mill,  if  there  is  one, 
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or  to  maintain  regular  shipments^  the  ore  dumps  or  bins  should  be 
kept  up.  Where  transportation  is  shut  off  in  winter  the  extraction  of 
ore  should  go  on,  to  accumulate  a  sufficient  stock  ready  for  the  open- 
ing of  the  next  season.  Good  mining  reserves  the  backs  for  the  last, 
for  the  period  just  prior  to  the  mine's  abandcmment. 

Finally,  this  inadequate  review  of  a  very  complicated  and  per- 
plexing theme  leads  up  to  the  inquiry,  What  of  the  man  who  is  to  at- 
tend to  all  this?  If  one  is  too  finnicky  in  cataloguing  the  requirements, 
only  an  angel — and  an  angel  of  wide  experience — would  fill  the  bill. 
As  humanity  never  concentrates  all  the  virtues  in  one  individual,  the 
best  that  can  be  expected  is  to  obtain  some  at  least  of  the  needed  attri- 
butes and  avoid  as  many  as  may  be  of  the  drawbacks. 

As  to  character  and  temperament,  the  manager  or  superintend- 
ent should  be  energetic,  prompt  in  decision,  self-reliant,  watchful, 
ready  of  resource,  conservative  without  being  afraid  of  big  imdcrtak- 
ings,  broad-minded,  willing  to  learn,  and  should  possess  executive 
ability  and  have  a  knowledge  of  men  and  affairs.  As  to  acquirements 
he  should  have  a  fair  all-round  comprehension  of  all  the  technical 
work  involved.  Mining,  besides  the  "practical"  side — ^to  use  a  much 
abused  term  which  generally  means  putting  in  shots,  setting  timbers, 
blacksmithing,and  guessing  at  other  things — rests  upon  econcmiic  geol- 
ogy, which  in  turn  is  based  on  mineralc^y,  lithology,  physics,  etc.; 
metallurgy  is  fotmded  on  chemistry  and  assaying,  physics,  and  min- 
eralogy. Then  civil  engineering  (road  and  bridge  building,  etc.),  sur- 
veying (surface  and  underground,  transit,  level,  or  compass  and  tape, 
and  draughting)  comes  into  play.  Mechanical  eng^eering  (including 
steam,  pneumatic,  hydraulic  and  electrical  engineering)  is  often  a 
requisite.  Then  even  his  manner  counts ;  it  should  combine  business 
with  tact.  No  one  man  has  all  these  faculties  but  scMne  seem  exactly 
fitted  for  manag^g  a  particular  kind  of  mine,  others  for  a  different 
sort,  and  a  few  (given  sufficient  time)  would  get  along  an)rwhere. 

There  is  no  longer  a  prejudice  against  the  technical  schools  and 
"booklamin'."  The  self-taught  successful  superintendents  would 
have  saved  much  of  time  and  misdirected  effort  by 'a  preliminary 
grotmding,  and  in  the  end  have  become  even  better  miners.  But  the 
young  graduate  of  the  mining  school  needs  considerable  experience 
and  rubbing  down  before  essaying  the  responsibilities  of  superin- 
tendence. He  should  b^n  as  an  assistant,  as  mine  surveyor,  assayer, 
or  foreman  of  some  department. 
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By  Ian  Andrews. 

Mr.  Arnold's  article  preceding  is  addressed  especially  to  the  shop  manager.  Mr.  An- 
drews speaks  more  directly  to  the  office  manager,  who  deals  with  general  policies  and 
commercial  aflfairs  in  which  the  shop  costs  are  but  one  element,  though  a  very  important 
one.  He  takes  the  matter  up  at  the  point  where  the  preceding  writer  leaves  it  The  paper 
following  considers  the  managing  director's  relations  to  general  works  organisation.  A 
following  one  will  analyse  his  relations  to  cost  reduction. — The  Editoks. 

N  this  article  I  propose  to  deal  more  particularly  with 
the  commercial  or  financial  aspect  of  the  management 
of  factories,  as  distinct  from  the  practical  side  of  man- 
ufacture— although,  in  a  sense  the  wie  is  as  practical 
a  subject  as  the  other.  I  shall  therefore  aim  to  epito- 
mise a  few  of  the  leading  principles  of  successful 
management.  For  this  purpose,  the  subject  is  viewed  from  the  stand- 
point of  the  managing  director,  who,  having  efficient  departmental 
managers  and  foremen  devoting  close  attention  to  the  best  means  of 
production,  exercises  a  guiding  control  of  the  business  generally. 

Reference  is  made  particularly  to  the  manufacturing  businesses 
of  joint  stock  concerns,  of  which  there  are  now  so  many ;  but  the  re- 
marks apply  generally  to  similar  proprietary  businesses,  for  the  aim 
of  both  is  a  fair  maximum  of  profit.  We  hear  a  good  deal  of  the 
want  of  soul  in  business  corporations,  but  it  must  be  admitted  that, 
having  to  satisfy  a  large  body  of  shareholders,  they  have  as  great 
an  incentive  as  private  owners  to  proceed  on  sound  economic  lines. 

The  subject  may  be  conveniently  considered  in  the  following 
order: — (i)  Capital  (2)  Cost  of  production  (3)  Working  expenses. 
Capital. — The  amount  of  capital  employed  should  not  exceed  that 
safe  minimum  necessary  for  the  efficient  and  economical  working  of 
the  business,  «s  superfluous  capital  can  only  entail  loss  of  interest,  if 
not  more  serious  consequences. 

Fixed  capital,  consisting  of  buildings,  machinery,  plant,  etc.,  being 
subject  to  depreciation^  should  be  written  down  periodically,  and  there 
should  be  no  division  of  profits  without  first  making  a  safe  provision 
for  this  important  item  in  regard  to  all  wasting  assets.  All  repairs 
and  maintenance  should  be  scrupulously  charged  to  revenue,  or  against 
reserves  previously  created  for  the  purpose. 
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The  rate  of  depreciation  will  necessarily  vary,  according  to  circum- 
stances in  different  and  even  in  similar  businesses,  and,  as  deductions 
for  depreciation  are  more  or  less  estimates,  it  is  wiser  to  err  on  the 
safe  side  than  to  make  an  insufficient  provision. 

The  probable  lifetime  of  each  item  of  capital  which  is  subject  to 
deterioration  is  generally  the  basis  of  depreciation,  although  this  is  not 
always  a  safe  one,  even  with  former  experience  as  a  guide;  this  is 
especially  true  in  the  case  of  machinery. 

There  are  many  firms  today  using  machinery  of  an  antiquated 
type,  the  output  capacity  of  which  is  only  a  fraction  of  that  of  modem 
labour-saving  machinery:  but  because  the  normal  lifetime  of  their 
plant  has  not  been  reached,  they  will  not  discard  it,  oblivious  of,  or 
indifferent  to,  the  fact  that  their  policy  is  "penny  wise  and  potmd  fool- 
ish." They  therefore  continue  to  deduct  say  5  or  lo  per  cent,  per  an- 
num, but  would  find  it  infinitely  more  profitable  to  write  off  100  per 
cent,  from  the  book  value  (less  its  scrap  value  if  it  cannot  be  otherwise 
disposed  of)  and  to  instal  modern  plant  forthwith.  Many  success- 
ful concerns,  however,  appreciate  this  fact,  and  will  throw  machinery 
on  the  scrap-heap,  or  sell  it,  long  before  its  natural  life  has  expired, 
simply  because  of  its  inefficiency  as  compared  with  later  inventions. 

Paper  assets  or  "watered  capital,"  such  as  goodwill  and  Suspense 
Accounts,  should  be  most  carefully  scrutinised,  as  they  very  fre- 
quently account  for  the  over  capitalisation  of  a  business  and  lead  to 
disastrous  results.  Occasionally  the  price  paid  for  the  goodwill  of  a 
business  may  be  allowed  to  stand  in  the  balance  sheet  at  the  original 
figure,  because  of  the  permanent  or  increasing  value  of  the  business ; 
but  even  then  there  should  be  a  substantial  periodical  provision,  in  the 
shape  of  contributions  from  profits,  to  a  special  reserve  fund,  to  meet 
any  unexpected  diminution  in  value.  A  reserve  fund  is  usually  estab- 
lished as  a  provision  for  the  equalisation  of  dividends,  but  this  in  it- 
self is  insuffiicient,  for  when  the  time  comes  to  draw  on  such  reserve 
to  make  up  a  deficit  in  profits,  it  means  that  the  goodwill  is,  for  the 
time  being  at  least,  of  less  value ;  and  should  there  be  repeated  recourse 
to  the  dividend  reserve  fund,  the  value  of  the  goodwill  as  a  matter 
of  course  automatically  shrinks.  If,  when  the  goodwill  figure  was 
originally  a  fair  value,  such  a  provision  is  desirable,  it  is  all  the  more 
necessary  when  too  large  a  sum  has  been  paid  for  it.  In  such  a  case, 
indeed,  it  is  fallacious  to  maintain  the  original  figure  as  an  asset  even 
though  a  reserve  appears  on  the  other  side  of  the  account.  It  should 
be  written  down  to  its  true  value  without  delay,  even  if  it  has  to  be 
extinguished,  in  which  case  the  goodwill  reserve  would  disappear. 
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Having  created  reserves  for  stM:h  condngendes  and  for  others 
likely  to  arise,  it  becomes  a  question  as  to  whether  the  money  should 
be  invested  in  the  business,  or  outside  of  it  in  the  shape  of  securitks. 
Theoretically  a  reserve  should  be  readily  available  for  the  puipose 
intended,  and  if  likely  to  be  required  on  short  notice,  it  cannot  safdy 
be  locked  up  in  the  company's  own  business.  Not  infrequently,  how- 
ever, reserve  funds  are  more  profitably  employed  inside  flie  business 
than  they  could  be  outside.  For  example,  money  safdy  invested 
outside  may  not  yield  more  than  3  per  cent,  per  annum,  while  addi- 
tional capital  caimot  usually  be  obtained  except  at  a  h^i:faer  rate.  Ib 
the  case  of  debentures,  4  per  cent,  or  5  per  cent,  may  have  to  be  paid, 
while  if  the  ownpany  has  no  further  borrowing  powers,  additional 
capital  raised  by  the  issue  of  shares  may  absorb  k  larger  rate  Ux 
dividend.  As  to  the  investment  of  reserve,  circumstances  must  guide 
particular  cases ;  but  whatever  form  of  investment  is  adopted,  the  first 
consideration  is  to  set  aside  a  sufficient  part  of  the  profits  in  order  to 
strengthen  the  business,  so  that  it  may  have  a  good  reputation  witli 
its  customers,  creditors,  and  the  investing  public ;  for  nodiing  is  more 
damaging  to  success  than  doubt  as  to  a  company's  stability,  even 
when  it  is  selling  an  article  for  which  there  is  a  popular  demand 

We  now  come  to  the  consideration  of  stocks — ^raw  and  manufac- 
tured— which  form  a  most  important  item  in  r^;ard  to  capital ;  in  a 
large  concern  having  a  multiplicity  of  goods  the  most  omstant  super- 
vision of  this  fluctuating  asset  is  absolutely  necessary. 

In  the  first  place,  it  is  highly  essential  that  adequate  stocks  be 
kept,  so  as  to  ensure  prompt  execution  of  orders.  If  a  business  has 
a  reputation  for  quick  dispatch,  it  will  go  far  in  the  direction  of  main- 
taining the  value  of  the  goodwill.  No  dilatoriness  in  the  execution  of 
orders  should  be  tolerated,  and  periodical  lists  of  tmexecuted  orders, 
with  explanations  for  delay,  should  be  submitted  to  the  manager  for 
inspection,  so  that  he  may  take  the  necessary  steps  to  rectify  matters 
before  the  customers  are  compelled  to  make  complaints.  And  in  this 
connection  it  may  be  said  that  overtime,  although  not  generally  prtA- 
able,  should,  if  necessary,  be  resorted  to  in  order  to  cope  with  arrears, 
rather  than  to  give  customers  cause  for  dissatisfaction. 

The  mistake  in  r^;ard  to  stock-keeping,  however,  not  infrequently 
lies  in  having  excess  stocks,  and  it  is  in  obviating  this  that  a  good 
store  keeper  has  an  opportunity  of  showing  his  value.  General  ex- 
perience goes  to  prove  that  where  there  is  a  large  variety  of  raw  and 
mannfactured  goods,  unless  a  complete  system  of  stock  keeinng  is 
adopted  and  carried  oat,  overstocking  almost  certainly  follows. 
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There  should  be,  in  the  first  instance,  properly  constructed  depart- 
mental stores — ^preferably  situated  near  the  respective  classes  of  work- 
ers using  them,  so  as  to  minimise  the  cost  of  handling.  In  these  stores 
there  should  be  a  specific  place  for  everything,  as  by  this  means  ob- 
solete stocks  are  discovered  and  weeded  out.  Each  compartment  or 
bin  should  be  numbered  and  labelled  as  to  its  contents;  a  reference 
index  or  catalogue  should  be  available,  and  maximum  and  minimum 
stocks  of  each  article  should  be  determined  in  the  light  of  past  ex- 
perience, due  regard  being  given  to  any  increasing  demand  and  to  the 
fact  that  when  large  quantities  of  small  articles  can  be  bought  or  pro- 
duced at  proportionately  cheaper  rates  than  small  quantities,  larger 
stocks  of  such  articles  may  sometimes  be  judiciously  allowed.  A 
record  of  all  store  receipts  and  deliveries  should  be  kept,  so  that  the 
store  keeper  may  always  know  the  position  of  stocks  and  take  steps 
to  replenish  them.  Circumstances  will  determine  how  far  it  will  pay  to 
carry  out  such  a  system  in  small  factories,  but  generally  speaking,  there 
can  be  no  doubt  of  the  advantages  of  as  complete  a  system  as  possible, 
especially  in  large  works.  A  test  check  should  be  made  from  time  to 
time,  in  order  to  ascertain  how  far  the  stock  keeper  is  following  in- 
structions, and  the  accounts  when  made  up  at  the  date  of  stock  taking 
will  show  the  result  in  the  aggregate. 

It  is  not  enough  to  find  that  the  amount  of  stock  does  not  mate- 
rially alter  at  the  different  dates  of  stock  taking.  The  stock  on  hand  on 
such  occasions,  should  be  worked  out  on  the  percentage  principle, 
in  some  such  manner  as  the  following : — 

Manufacturing  account  for  the  year  ending  

(example.) 

By  sales   £250,000 

To  stock  from  last  account £55,000 

"   materials  purchased   110,000 

**   wages  paid   95>ooo 

£260,000 
Less  stock  on  hand   65,000      £195,000 

Gross  manufacturing  profit £55fO00 

From  such  an  account  the  following  percentages  would  be  de- 
duced:— 

Stock  on  hand  (£65,000)  is  equal  to 

(i)    33  1/3  per  cent  of  the  manufacturing  cost  (£195,000)  of  the  yeir's 

turnover. 
(2)    26  per  cent  of  the  turnover. 
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From  the  first  of  these  it  would  appear  that  the  stock  on  hand 
is  equal  to  four  months'  requirements  (i.  e.,  33  1-3  per  cent,  of  twelve 
months)  taking  the  stock  as  a  whole.  There  may  not  be  four  months' 
stock  of  certain  articles,  while  of  others  there  may  be  sufficient  for  the 
requirements  of  a  much  longer  period,  but  the  figures  show  the  aver- 
age stock  held.  These  figures  are  of  course  assumed  without  regard 
to  due  proportions,  but  as  to  this,  all  proportions  must  vary  according 
to  the  nature  and  circumstances  of  the  business.  Those  in  charge 
are  the  best  judges  as  to  whether  it  is  necessary  to  hold  one,  two,  four 
or  six  months'  stock,  but  quite  apart  from  any  opinion  or  knowledge 
on  the  subject,  each  year's  comparative  figures  will  be  the  best  guide 
to  a  manager,  who,  having  to  rely  on  subordinates  to  some  extent, 
may  yet  by  his  bird's-eye  view  discover  what  others  fail  to  see. 

It  will  be  observed  from  the  figures  assumed,  that  during  the 
financial  year,  the  stock  had  increased  by  iio,ooo,  or  say  18  per  cent 
This  on  first  sight  might  appear  an  alarming  increase.  If,  however, 
the  previous  years'  accounts  were  similarly  analysed,  the  true  position 
could  be  readily  ascertained.  If  the  business  was  a  progressive  one, 
the  percentages  might  show  that,  although  the  aggregate  of  stock  is 
considerable,  its  relation  to  turnover  is  quite  satisfactory.  If,  how- 
ever, stocks  were  found  to  bear  an  increasing  relation  to  the  cost  of 
manufacture  of  the  year's  turnover,  there  would  be  a  g^ave  need  to 
investigate  fully  the  reasons  for  the  upward  tendency. 

The  percentage  of  stock  on  the  year's  turnover  is  also  a  useful 
figure  for  comparison,  although  in  this  case  it  may  be  affected  by 
fluctuations  in  the  selling  price  of  the  goods.  In  the  case  of  busi- 
nesses having  branch  establishments  there  is  frequently  a  considerable 
amount  of  stock  in  excess  of  the  amount  which  would  be  required, 
if  the  business  was  worked  frcMn  one  common  centre,  but  as  the  object 
of  branches  is  to  secure  local  trade,  which  could  not  (to  the  same  ex- 
tent) be  otherwise  obtained,  this  excess  may  be  unavoidable.  Yet 
by  judicious  management,  the  departmental  stocks  can  be  minimised. 

While  on  the  question  of  stocks,  it  may  be  remarked  that  in  pric- 
ing inventories  of  manufactured  stock,  only  the  bare  cost  of  produc- 
tion should  be  taken,  exclusive  of  any  percentage  for  working  ex- 
penses. It  is  sometimes  argued  that  such  stock  could  not  have  been 
produced  without  certain  establishment  charges  being  incurred,  but  it 
is  difficult  to  maintain  that  such  charges  would  have  been  nfiateriallj 
lessened  if  the  stock  on  hand  had  not  been  manufactured.  In  the 
event  of  the  business  being  wound  up,  the  cost  of  realiang  tlie  stodr 
on  hand  in  the  ordinary  way  of  trade,  would  absorb  further  dttrgo^ 
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and  even  should  the  business  be  sold  as  a  going  concern,  the  stock 
would  probably  be  taken  at  bare  cost  only,  while  if  disposed  of  by 
forced  sale,  much  less  than  cost  would  be  realised. 

Some  factories  having  branches  manufacture  for  and  sell  to  their 
branches  at  a  price  which  includes  an  asstuned  profit,  or  at  least  a  mar- 
gin for  working  expenses.  This  price  is  charged  in  order  to  show  the 
comparative  results  of  each  branch,  but  when  manufactured  goods  are 
debited  to  a  branch  at  a  price  beyond  cost,  a  fictitious  profit  is  brought 
out  if  the  branch  should  include  any  of  such  goods  on  hand  at  the  ad- 
vanced price  in  their  stock  inventory  at  the  end  of  the  year.  The 
more  satisfactory  method  is  to  charge  all  transfers  at  bare  cost,  and 
at  the  end  of  the  year,  to  prepare  a  memorandum  departmental  Trad- 
ing Account,  supplemental  to  the  ordinary  Trading  Account,  in 
which  an  allowance  for  working  expenses  may  be  made. 

Before  leaving  the  question  of  capital,  the  item  of  patterns  should 
be  mentioned.  In  many  businesses,  patterns  have  to  be  made  for  special 
orders  and  may  not  be  again  required,  in  which  case  the  cost  is  not  a 
capital  charge  but  a  revenue  one,  being  recovered  in  the  selling  price 
of  the  manufactured  article.  When,  however,  similar  articles  are  be- 
ing constantly  reproduced  from  regular  patterns,  the  cost  of  such 
patterns  may  be  fairly  charged  to  capital,  but  it  should  be  liberally 
depreciated  from  time  to  time,  to  meet  the  heavy  wear  and  tear  on 
patterns  and  to  provide  against  the  possibility  of  their  becoming  ob- 
solete before  they  are  worn  out. 

In  order  to  preserve  the  capital  intact,  buildings,  machinery,  plant 
and  stocks,  as  also  goods  held  in  trust  for  which  the  manufacturer 
may  be  held  responsible  (such  as  goods  received  for  repair,  etc.),  must 
of  course  be  fully  insured  against  the  risk  of  fire.  In  the  case  of 
factories  having  a  number  of  separate  compartments  or  buildings, 
between  which  stocks  are  constantly  passing  to  and  fro,  it  is  an  expen- 
sive matter  to  insure  the  stock  in  each  building  for  separate  sums,  be- 
cause it  is  always  desirable  to  have  a  margin  on  each  for  any  possible 
increase  that  may  arise  during  the  year,  especially  as  the  inventory 
values  forming  the  basis  of  insurance  may  not  fully  represent  the 
value  of  stock  at  the  busiest  period  of  the  year.  These  margins  would 
amount  in  the  aggregate  to  considerably  more  than  would  be  suffici- 
ent as  a  margin  if  the  whole  stock  was  insured  in  one  sum.  To  ob- 
viate this,  however,  the  stock  throughout  the  works  can  be  insured  for 
one  sum,  subject  to  the  "average  clause,"  which  will  in  no  event  ad- 
versely affect  the  insured  so  long  as  the  total  stock  is  fully  covered. 
Loss  of  profit  from  a  temporary  cessation  of  business  through  fire, 
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and  the  rent  of  temporary  premises  used  while  the  buildings  damaged 
by  fire  are  being  repaired,  are  also  insurable  interests. 

Needless  to  say,  fire  insurance  should  be  supplemented,  by  the  em- 
ployment of  night  and  day  watchmen.  It  is  also  desirable  to  have  fire 
appliances  throughout  the  works  and  to  train  a  number  of  employees 
in  their  use. 

While  an  inflated  capital  is  an  evil  to  be  avoided,  it  will  be 
evident  that  insufficient  capital  is  also  a  source  of  danger  and  loss. 
The  amount  of  liquid  capital  necessary  will  depend  upon  (among 
other  things)  the  nature  of  the  goods  manufactured,  the  turnover 
and  output,  and  the  facilities  for  obtaining  raw  material  on  reasonable 
credit.  When  labour,  requiring  as  it  does  ready  money  for  wages, 
forms  a  considerable  proportion  of  the  cost  of  the  manufactured 
article,  the  liquid  capital  required  will  be  necessarily  high,  especially 
if  the  output  be  large;  and  as  that  output  increases,  further  capital 
will  be  required  to  pay  additional  wages,  and  to  provide  larger  stocks 
to  keep  pace  with  the  increased  demand. 

The  command  of  capital  enables  a  manufacturer  to  buy  to  the  best 
advantage,  and  consequently  to  undersell  those  who  are  compelled 
to  buy  on  long  credit.  When,  however,  capital  is  limited,  it  may  be 
advantageous  for  the  purpose  of  buying  at  the  lowest  cash  price  to 
trade  on  borrowed  money,  to  a  limited  extent — ^if  the  cost  is  not  ex- 
cessive and  the  arrangements  for  repayment  are  not  such  as  would 
involve  the  borrower  in  sudden  difficulties. 

When  manufacturers  have  no  facilities  for,  or  are  averse  to, 
borrowing,  they  may  have  recourse  to  bills  of  exchange,  which  will 
give  them  similar  advantages  at  rather  less  cost,  although  the  liability 
thereon  will,  in  a  sense,  be  greater,  by  their  having  to  provide  for  the 
certain  payment  of  their  acceptances  as  they  mature.  With  limited 
capital,  bills,  besides  providing  the  means  of  reducing  the  cost  of. 
credit,  are  frequently  serviceable,  if  indeed  not  really  necessary,  as 
when  raw  material  or  goods  have  to  be  paid  for  before  they  can  be 
manufactured  and  sold,  and,  when  sold,  the  price  is  not  obtainable  for 
a  further  period — ^although  in  this  latter  case  bills  drawn  on  the  pur- 
chaser would  provide  funds.  Bill  transactions  cannot,  however,  be 
safely  carried  on  without  a  margin  of  liquid  capital. 

If  capital  is  to  be  kept  down,  strict  attenticHi  must  be  paid  to  the 
systematic  collection  of  accotmts  as  they  fall  due.  Book  debts  are 
too  often  allowed  to  run  on.  without  consideraticm  of  the  loss  of 
interest  incurred  and  of  the  capital  unnecessarily  locked  up. 
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PROGRESS  IN  THE  INTRODUCTION  OF  THE 
STEAM  TURBINE. 

By  J.  R.  Bibbins, 

HE  steam  turbine  has  to-day  reached  a  state  of  me- 
chanical excellence  and  commercial  importance 
nothing  short  of  remarkable,  when  compared  with 
the  development  of  other  types  of  prime  movers, 
such  as  the  reciprocating  steam  engine  and  the  gas 
engine.  This  rapid  development  has  however  been 
apparent  only  wnthin  a  comparatively  few  years — 
less  than  a  decade — the  period  previous  to  this  be- 
ing one  in  which  ideas  regarding  proper  turbine 
construction  were  being  crystalized  and  put  into 
practical  shape.  The  chronolog>'  of  the  steam  turbine  is  interesting,  as 
indicating  the  unequal  and  erratic  progress  which  may  be  made  in  the 
various  branches  of  the  mechanical  arts,  as  well  as  the  anticipation  of 
modem  by  ancient  inventive  genius.  The  reaction  turbine  dates  back  to 
the  time  of  Hero,  and  his  contemporary,  Archimedes,  120  B.  C,  and  was 
treated  in  Hero's  celebrated  work,  "Spiritalia  Seu  Pneumatica."  The 
impulse  type  is  credited  to  Branca,  who  brought  out  his  invention  in 
1629.  Less  than  a  century  later,  in  1705,  the  reciprocating  engine 
appeared,  from  which  time  this  branch  of  steam  engineering  has 
received  the  almost  undivided  attention  of  steam  engineers.  In  1884, 
Parsons  brought  out  the  first  turbine  of  the  multiple-expansion  type, 
combining  in  principle  the  fundamental  features  of  both  impulse  and 
reaction  types;  this  was  a  double-cylinder,  or  so  called  "compound" 
machine,  with  steam  entering  at  the  center  and  expanding  in  opposite 
directions,  thereby  balancing  the  opposite  thrusts  due  to  the  impinging 
steam.  This  turbine  ran  at  18,000  revolutions,  driving  the  generator 
for  lighting  the  Tyne  steamer  Earl  Percy. 

In  1883  was  introduced  the  original  form  of  DeLaval  turbine,  a 
form  closely  approximating  the  Hero,  or  reaction  type,  and  one  sub- 
sequently employed  in  centrifugal  cream  separators.  The  modem 
type  of  DeLaval  turbine  did  not  appear  until  1889;  it  is  a  noticeable 
fact  that  the  original  design  has  since  been  departed  from  in  minor 
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details  only.  In  1894  the  trial  runs  of  the  celebrated  2,ooc>-hoi:'se- 
power  yacht  Turbinia  brought  to  light  the  unexpected  marine  phenom- 
enon of  "cavitation,"  followed  in  1899  by  the  record  run  of  the  ill- 
fated  Viper,  37.1  knots,  or  43  statute  miles  per  hour.  The  Viper 
was  210  feet  long,  21  feet  beam,  and  her  displacement  was  350.  tons. 
The  aggregate  capacity  of  her  turbine  equipment  was  16,000  horse 
power,  an  astonishing  figure  for  a  boat  of  such  small  dimensions.  The 
Viper  was  equipped  with  eight  propellers,  running  at  1,200  revolu- 
tions. The  Cobra,  a  sister  destroyer  of  somewhat  less  displacement, 
was  equipped  with  an  11,500-horse-power  turbine  outfit,  and  attained 
a  speed  of  35.6  knots.  Both  ships  were,  however,  of  too  frail  con- 
struction and  were  lost  after  a  short  period  of  service.  In  spite- of 
these  disasters,  which  were  in  no  manner  due  to  faulty  turbine  con- 
struction, a  third-class  cruiser  and  a  number  of  new  destroyers  are 
being  equipped  with  turbines,  notable  among  these  being  the  Velox, 
Eden,  and  the  Amethyst,  the  first  of  which  has  already  made  33.64 
knots  during  an  unofficial  trial  trip  in  September,  1902.  Two  Qyde 
passenger  steamers,  the  King  Edward  and  Queen  Alexandra,  have 
recently  been  put  into  service  and  are  propelled  by  Parsons  turbine 
equipment  aggregating  3,500  horse  power  per  vessel.  These  boats 
have  already  made  record  runs  of  20.48  and  21.63  knots  respectively. 
During  the  period  between  the  introduction  of  the  Parsons  marine 
turbine  and  the  beginning  of  the  present  century,  this  type  underwent 
extensive  improvement  with  the  result  that  it  was  finally  conceded  to 
be  the  most  practical  form  of  the  steam  turbine,  and  one  most  sus- 
ceptible to  future  development.  Manufacturing  rights  for  special 
application  to  power  work  in  America  were  ultimately  acquired  by 
the  Westinghouse  Machine  Co.  This  company  has  since  completely 
re-designed  the  original  machine,  discarding  many  features  and  intro- 
ducing others  which  would  improve  the  already  remarkable  eccmcxny. 
In  1899  ^hc  first  American  turbine  installation  was  put  into  service  at 
the  works  of  the  Westinghouse  Air  Brake  Co.,  at  Wilmerding,  Pa., 
which  in  connection  with  a  polyphase  power-distribution  system 
entirely  replaced  the  original  steam-power  system  of  the  works.  This 
change  in  power  distribution  resulted  in  a  net  saving  of  approximately 
36  per  cent,  in  fuel  alone,  part  of  which  was  of  course  traceable  to 
the  more  efficient  polyphase  system.  The  most  recent  American  tur- 
bine installation  is  that  at  Hartford,  Conn.,  which  has  lately  excited 
so  much  interest  on  account  of  the  size  of  the  unit  and  the  results 
secured;  the  capacity  of  this  turbine  is  approximately  1,500  kilowatts, 
or  2,000  horse  power,  and  it  is  the  largest  in  use  in  America  at  the 

Digitized  byLjOOQlC 


THE  STEAM  TURBINE. 


747 


1,500   KILOWATT  TURBO-GENERATOR,   HARTFORD   ELECTRIC   LIGHT  CO. 

present  time.  A  number  of  turbines  of  from  1,000  to  5,cxx)  kilowatts 
capacity  are,  however,  under  construction  by  the  Westinghouse  Ma- 
chine Co.,  both  for  export  and  domestic  use.  It  is  somewhat  signifi- 
cant that  the  largest  of  these  machines  comprising  two  equipments, 
aggregating  30,000  kilowatts,  will  go  to  England,  which  has  been  the 
seat  of  development  of  this  type  of  steam  turbine  from  its  inception. 
Much  progress  has  also  been  made  in  Europe  with  the  steam 
turbine  as  applied  to  power  as  well  as  marine  work.  Turbines  of 
1,000-kilowatts  capacity  have  already  been  built  and  put  into  opera- 
tion by  the  parent  company,  and  still  larger  ones,  up  to  3.750-kilo- 
watts  capacity,  are  under  construction  by  Brown,  Boveri  et  Cie., 
Baden,  Switzerland.  In  a  recent  paper  presented  before  the  British 
Association,  the  Hon.  Chas.  A.  Parsons  states  that  in  1890,  six  years 
after  the  introduction  of  the  multiple-expansion  turbine,  360  equip- 
ments had  been  put  into  service,  these  equipments  varying  from  4  to 
120  horse  power  in  capacity,  and  aggregating  5,000  horse  power. 
Up  to  the  present  time,  800  turbines  have  been  sold,  aggregating 
200,000  horse  power,  the  largest  of  these  machines  having  a  rated 
capacity  of  3,000  horse  power.  The  Swiss  firm  has  sold  since  1900 
twenty  equipments,  the  largest  of  5,000  horse  power.  Summarizing: 
the  aggregate  sales  of  all  builders  of  the  multiple-expansion  turbine, 
up  to  the  present  time,  for  purposes  of  electrical  generation  alone, 
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approximate  30O,ocx>  horse  power.  In  addition,  the  marine  equip- 
ments noted  elsewhere  aggregate  82,900  horse  power,  thus  making  a 
grand  total  of  382,900  horse  power,  an  increase  of  640  per  cent,  per 
year  of  development  within  a  period  of  12  years  since  1890. 


The  tendency  of  modern  steam-turbine  development  has  been 
along  three  important  lines — first,  mechanical  simplicity,  second, 
steam  economy,  and  third,  speed  reduction.  Of  the  several  types  of 
turbine  that  have  been  proposed  within  recent  years,  only  two  have 
survived  the  test  of  application,  the  DeLaval,  or  impulse  type,  and 
the  Westinghouse-Parsons,  or  multiple-expansion  type.  Others  are 
employed  in  special  instances  on  account  of  their  compactness,  and 
the  excessive  speed  that  is  obtainable.  The  most  important  of  these 
are  the  Dow,  which  is  used  for  spinning  the  propeller  of  the  Howell 
torpedo,  and  the  original  DeLaval,  or  reaction  type,  employed  in 
dairy  processes  for  operating  centrifugal  cream  separators.  The  lat- 
ter tw^o  types,  however,  are  not  important  from  the  standpoint  of 
power  generation  on  a  large  scale,  such  as  is  now  accomplished  by  the 
one  type  which  has,  by  successful  development,  nearly  monopolized 
this  field,  the  multiple-expansion  or  parallel-flow  type,  represented  in 
Europe  by  the  Parsons,  and  in  the  United  States  by  a  modified  and 
improved  turbine — ^the  Westinghouse. 
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In  mechanical  construction,  the  impulse  turbine  is  perhaps  the 
simplest,  and  employs  the  principle  of  the  "hurdy  gurdy"  impulse  wheel 
so  common  in  hydraulic  installations  of  high  head.  The  construction  of 
this  turbine,  although  exact,  does  not  involve  such  refinements  as  are 
characteristic  of  the  multiple-expansion  type.  From  a  mechanical 
standpoint,  the  greatest  functional  shortcoming  of  the  impulse  turbine 
is  the  tremendous  velocity  of  the  bucket  wheel  and  the  necessary  em- 
ployment of  gearing  to  transform  the  power  derived  from  the  im- 
pinging steam  to  a  secondary  or  low-speed  shaft.  The  design  of 
the  bucket  wheel  provides  as  far  as  possible  against  accidents  from 
centrifugal  rupture,  but  danger  is  always  present  from  crystallization, 
or  from  hidden  flaws  in  the  material  of  the  rim  or  of  the  flexible  shaft. 
This  point  is  more  impressive  when  the  actual  rim  speed  is  considered 
— SCO  to  900  miles  per  hour — a  speed  that  is  almost  incomprehensible 
when  compared  to  existing  standards. 


DE  LAVAL  30-H0RSE-P0\VF.R    (20-KII.OWATT)    TURBINE  DVXAMO. 

This  turbine  is  at  present  being  manufactured  in  Europe  and  at 
Trenton.  N.  J.,  in  sizes  up  to  300  horse  power,  and  the  latest  designs 
with  which  the  public  are  familiar  follow  closely  the  earlier  designs 
in  the  arrangement  of  discs,  steam  jets,  flexible  shaft,  helical  gear,  and 
throttle  governor.  It  is  a  noteworthy  fact  that  in  point  of  size  the 
gears  and  gear  casing  of  this  turbine  occupy  more  space  than  the  tur- 
bine itself.    If  these  gears  could  be  dispensed  with,  the  DeLaval  tur- 
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bine  would  probably  hold 

*- ^  the   record   in   point  of 

relative  size  per  unit  of 
output.  In  the  larger 
turbines,  a  double  set  of 
gears  are  employed, 
each  driving  a  separate 
generator  mounted  upon 
an  extension  to  the 
bed  plate.  The  gears 
are  designed  and  ma- 
chined with  g^eat  accur- 
acy, this  being  nec- 
essary on  account  of  their 
high  speed,  which  ranges 
in  the  several  sizes 
*  from  7,000  to  40,000 
revolutions  per  minute. 
The  nozzles  are  inter- 
changeable and  designed 
in  such  a  manner  that 
complete  adiabatic  expansion  of  steam  takes  place  therein ;  the  capac- 
ity of  the  machine  may  be  varied  between  wide  limits  by  the  opening  or 
closing  of  the  several  separate  nozzles  with  which  each  machine  is 
equipped.  The  bucket  wheel  is  also  machined  with  all  possible 
care,  its  section  being  such  that  rupture  from  centrifugal  force 
will  be  confined  to  the  rim,  into  which  are  fitted  the  dove-tailed  buck- 
ets, thus  minimizing  the  extent  of  damage  should  rupture  occur.  The 
economy  of  the  DeLaval  turbine  may  be  maintained  at  a  high  point 
under  wide  ranges  of  load  by  manual  control  of  the  nozzles,  each  of 
which,  operating  independently,  secures  the  most  efficient  expansion 
of  the  steam.  As  the  load  increases,  more  nozzles  may  be  put  into 
operation,  until  the  limit  of  capacity  is  reached,  each  step  maintaining 
a  high  steam  economy.  This  arrangement,  however,  debars  the  De- 
Laval  turbine  from  serv^ice  involving  fluctuating  loads.  If  these  noz- 
zles could  be  placed  under  the  control  of  a  suitable  governor,  this 
would  largely  increase  the  adaptability  of  this  turbine  to  general 
sen^ice.  In  its  present  form,  it  is  evidently  restricted  to  a  somewhat 
limited  field  of  application*  A  large  improvement  in  the  efficiency  of 
the  impulse  type  may  be  looked  for  in  the  replacement  of  the  throt- 
tling method  of  governing  by  some  other  more  efficient  method  by 
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SHOP   ASSEMBLY    OF    1, 5OO- KILOWATT    WESTINGHOUSE    TURBO-GENERATOR. 

which  the  full  boiler  pressure  may  be  utilized.  In  the  present  ma- 
chines, the  employment  of  the  throttling  governor  results  in  a  loss  of 
from  five  to  fifteen  pounds  of  available  steam  pressure  at  loads  cor- 
responding to  maximum  economy  with  the  number  of  nozzles  in  use. 
It  is  thus  apparent  that  the  endeavor  to  reach  high  thermal  efficiency 
through  high  initial  steam  temperature  is  in  a  measure  defeated  by 
the  use  of  this  throttle  governor. 

Although  handicapped  by  the  necessity  of  speed  reducing  gear,  and 
the  absence  of  suitable  automatic  governing,  the  virtues  of  the  impulse 
turbine  are  unmistakable,  and  it  is  enjoying  extensive  appHcation  to 
power  work  in  small  units  from  i^  to  300  horse  power. 

The  construction  of  the  multiple-expansion  turbine  has  also  within 
the  last  few  years  been  brought  to  a  state  of  great  simplicity,  and 
difficulties  which  at  first  seemed  well-nigh  insurmountable  have  been 
overcome  by  alterations  in  the  design,  construction,  and  assembling 
of  the  component  parts.  This  result  has  been  attained  mainly  through 
the  elimination  of  minor  defects  arising  with  the  increase  in  physical 
dimensions,  rather  than  through  bold  and  radical  changes  in  the  tur- 
bine as  a  prime  mover.  The  construction  employed  in  the  later 
machines  necessitates  machine  work  of  the  greatest  accuracy  and  refine- 
ment, and  the  employment  of  the  highest  grade  of  materials  obtain- 
able, but  the  resultant  turbine  is  a  machine  which  after  initial  adjust- 
ment is  nearly,  if  not  entirely,  invulnerable  to  those  troubles  which  are 
unavoidable  in  the  best  reciprocating-engine  practice. 

An  important  feature  of  the  multiple-expansion  turbine  which 
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ROTATING  MEMBER  OF    I,500-K1L0WATT   TURBO-GENERATOR. 

contributes  most  of  all  to  its  constructive  simplicity,  is  the  fact 
that  all  of  its  main  working  parts  are  built  and  assembled  upon  a  com- 
mon center  line.  Recent  Westinghouse  construction  differs  materially 
from  that  of  other  types  in  the  subdivision  of  the  turbine  into  two  parts. 
This  change,  however,  is  adopted  in  the  larger  sizes  only,  and  affords 
opportunity  for  inserting  a  re-heater  between  the  two  parts,  as  well 
as  for  a  considerable  reduction  of  dimensions,  which  become  unwieldy 
when  the  single-cylinder  design  is  applied  to  the  larger  machines. 
The  parting  of  the  casing  at  the  shaft  line  proves  to  be  a  valuable  fea- 
ture, as  it  permits  access  to  the  working  parts  by  the  raising  of  the 
cover,  which  exposes  to  view  the  entire  spindle. 

The  problem  of  accurate  balancing  of  rotating  parts  has  been 
solved  in  each  type  with  entire  success.  The  flexible  shaft  employed 
by  De  Laval  is  familiar.  In  the  Westinghouse  works  use  is  made  of  a 
specially  designed  balance  which  detects  with  remarkable  nicety  the 
slightest  unbalancing,  due  not  only  to  non-coincidence  of  geometric 
and  gravity  axes,  but  also  to  irregularities  in  the  various  parts  of  the 
revolving  member  which  may  not  be  corrected  in  the  lathe,  and  which 
introduce,  at  high  speeds,  force  moments  tending  to  produce  objection- 
able vibration.  This  balance  is  so  sensitive  that  it  can  readily  detect 
unbalancing  amounting  to  only  0.002  per  cent,  of  the  weight  of  the 
part  under  test.  The  shaft  is  rigid  throughout  its  length,  and  all  vi- 
bration during  running  is  completely  absorbed  by  special  oil-cush- 
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ioned  journals,  consisting  of  loosely  fitting  concentric  tubes,  each 
being  isolated  or  '^floated"  by  a  capillary  oil  film. 

A  distinctive  characteristic  of  the  multiple-expansion  turbine  is 
the  method  of  governing  employed.  Instead  of  a  steady  blast  of  steam, 
throttled  in  proportion  to  the  load,  steam  is  admitted  in  short  puffs, 
interrupted  at  regular  intervals,  and  controlled  by  a  sensitive  governor 
of  the  fly-ball  type.  The  duration  of  these  puffs  of  steam  is  in  direct 
proportion  to  the  load  on  the  turbine,  each  puff  being  admitted  at 
boiler  pressure  and  allowed  to  expand  through  the  successive  rows 
of  turbine  blades.  The  effect  of  this  procedure  upon  the  thermal 
efficiency  is  evident  from  the  fact  that  thermal  efficiency  depends 
largely  upon  terminal  temperature,  as  expressed  in  the  equation 
E  ^  (Tj  —  Tj)  /  Tj,  where  E  is  the  efficiency  in  per  cent ,  Tj  the 
initial,  and  T^  the  terminal  pressure,  referred  to  the  absolute  thermo- 
metric  scale. 

From  a  commercial  point  of  view,  the  steam  turbine  is  important 
on  account  of  its  compactness  as  compared  with  reciprocating  engines. 
The  floor  space  occupied  by  a  Westinghouse  turbine  of  moderate 
size  is  roughly  two-thirds  that  of  a  vertical,  and  two-fifths  that  of  a 
horizontal  Corliss  engine  of  equal  capacity.  For  a  power-house  equip- 
ment of  1,000  horse  power,  the  total  approximate  engine-room  cost, 
including  real  estate  and  buildings,  is,  for  a  turbine  outfit,  but  63 
per  cent,  and  32  per  cent,  respectively  of  that  of  a  corresponding  equip- 
ment of  vertical  and  horizontal  Corliss  engines.  These  figures  are 
conservative,  and  a  visual  comparison  of  the  two  types  of  prime-mov- 
ers only  serves  to  accentuate  them.  The  compactness  of  the  turbine 
is  largely  due  to  the  concentration  of  working  parts  into  a  single  mov- 
ing element,  the  absence  of  means  for  affecting  a  transformation  of 
motion,  necessary  in  a  steam  engine  of  the  reciprocating  type,  and  the 
employment  of  the  simplest  possible  form  of  motion — rotation — for 
converting  the  energy  of  the  working  fluid  into  useful  torque.  The 
resultant  motion  fortunately  happens  to  be  suitable  for  direct  power 
application  in  general,  and  especially  so  for  the  direct  driving  of  al- 
ternating-current generators,  a  result  accomplished  with  reciprocating 
engines  only  through  the  emploj'ment  of  large  fly-wheel  capacity,  and 
heroic  design  of  both  engine  and  generators.  Parallel  working  with 
the  turbine  becomes  the  simplest  of  operations,  due  to  the  entire 
absence  of  cyclical  speed  variations,  which  prove  so  troublesome  and 
expensive  in  the  case  of  the  reciprocating  engine.  The  speeds  at  which 
the  later  turbines  operate  further  contribute  to  economy  of  gerer- 
ator  construction,  by  reducing  the  number  of  poles  required  for  a  given 
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frequency.  A  few  comparative  figures  illustrate  this  point: — ^The 
5yOOO-kilowatt  generators  recently  installed  by  the  Manhattan  Rail- 
way Co.,  N.  Y.,  have  40  poles,  an  over-all  diameter  of  42  feet;  and 
a  speed  of  75  revolutions,  giving  a  frequency  of  25  cycles  per  second ; 
the  1,500-kilowatt  turbo-generator  imit  at  Hartford  runs  at  a  speed 
of  1,200  revolutions  and  a  frequency  of  60  cycles,  necessitating  6  poles. 
Preserving  the  present  construction,  the  Manhattan  generator  for  60 
cycles  would  have  a  diameter  of  100  feet,  or  twenty  times  that  of  the 
turbo-generator.  The  weight  of  the  Hartford  imit  per  rated  horse 
power  is  1 16  pounds,  as  compared  with  400  pounds  for  the  N.  Y.  Edi- 
son 6,500-horse-power  units,  and  500  pounds  for  the  4,5oo-hors€- 
power  units  of  the  Boston  Elevated  Railway. 

G>nceming  the  point  of  speed  reduction,  much  advancement  has 
been  made  with  the  multiple-flow  type  through  the  simple  expedient 
of  increasing  the  ratio  of  expansion.  The  first  Parsons  turbine  ran 
at  18,000  revolutions.  In  the  modern  machines  of  this  type,  speeds 
have  been  reduced  to  nearly  4  per  cent,  of  this  figure,  thereby  making 
possible  the  direct  driving  of  generators  and  other  apparatus  without 
the  interposition  of  speed-reducing  gear.  With  the  impulse  type., 
practically  no  advancement  has  been  made  in  speed  reduction.  The 
theoretical  bucket  speed,  corresponding  to  maximum  efficiency,  is  one 
half  that  of  the  steam  issuing  from  the  jet.  This  may,  with  a  con- 
denser, reach  4,000  feet  per  second,  or  45  miles  per  minute,  50  per 
cent  of  which,  2,000  feet,  is  far  beyond  safe  rim  speed,  thus  introducing 
a  further  source  of  loss  of  economy  which,  though  not  prohibitive,  is 
irremediable  when  only  one  expansion  is  attempted.  The  speed  re- 
duction of  the  multiple-expansion  type  is  obtained  by  assembling  tur- 
bine wheels  in  series  ranging  from  20  to  100  in  number,  according  to 
conditions  of  vacutun  and  steam  pressure,  each  wheel  operating  in- 
dependently and  contributing  its  proportion  of  the  total  torque  to  the 
shaft.  The  steam  expansion  in  this  type,  in  contradistincticm  to  that 
of  the  jet  type,  is  continuous  from  point  of  entry  to  point  of  wdt. 
Each  successive  row  of  steam  passages  is  so  proporticmed  as  to  ac- 
commodate the  increased  volume  of  steam  accompanying  each  suc- 
sive  step  in  the  stage  expansion.  It  is  a  point  worthy  of  note  that  the 
extraordinary  expansion  secured  in  the  multiple-expansicHi  turbine  is 
not  accompanied  by  successive  increase  in  either  the  size  of  the  machine 
as  a  whole  or  in  mechanical  friction.  With  saturated  steam,  the  usual 
extremes  in  temperature  oa  the  turbine  casing  range  from  365^  F. 
at  the  admission  end,  to  about  126^  F.  at  the  exhaust  end,  this  being 
accomplished,  in  the  smaller  sizes,  within  a  distance  of  three  or  four 
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feet.  These  temperatures  correspcmd  to  a  ratio  of  expansion  of.  1/64, 
which  is  ordinarily  prohibitive  in  the  reciprocating  engine,  and  would 
involve  an  engine  construction  of  such  unwieldy  nature  that  the  losses 
irom.  friction  and  initial  condensation  would  many  times  exceed  the 
benefit  to  be  derived  from  stage  expansion.  As  these  losses  are  pme- 
tically  obviated  in  the  turbine,  it  is  evident  that  stage  expansion  may  be 
profitably  carried  to  the  limit  of  condenser  capacity,  practically  one 
pound  absolute. 

In  point  of  steam  economy,  the  multiple-expansion  turbine  at 
present  excels,  due  to  the  greater  range  in  terminal  temperatures  cm- 
ployed.  The  original  Parsons  turbine  gave  a  steam  economy  of  35 
potmds  per  electrical  horse  power,  at  92  pounds  pressure,  equivalent  to 
about  2yyi  pounds  for  indicated  horse  power  at  engine  rating.  A  later 
turbine  of  Parsons,  built  in  1892,  reduced  this  consumption  to  lyS 
pounds,  and  20  pounds  per  electrical  horse  power  were  secured  at 
115  pounds  steam  pressure,  with  60^  F.  superheat  and  28  inches 
vacuum.  In  1900,  a  1,000-kilowatt  turbine,  built  by  Parsons  for  the 
Elberfeld  corporation,  showed  an  economy  of  14.5  pounds  per  electrical 
horse  power,  with  130  pounds  steam  pressure,  27"^  superheat,  and  a 
high  vacuum,  which  has  since  been  slightly  exceeded  by  large  nvu 
chines.  The  first  American  turbines  tested  were  the  400-kiIowatt  units 
installed  in  1899  at  the  Westinghouse  Air  Brake  Works.  They  diowed 
an  economy  of  16.4  pounds  per  electrical  horse-power  hour,  with  sat* 
urated  steam  at  125  pounds  pressure  and  26.5  inches  vacuum.  The 
second,  and  largest  unit,  installed  at  the  Hartford  Electric  Light  Co., 
shows  a  steam  consumption  at  full  load  of  14.25  pounds  per  electrical 
horse  power  with  steam  at  150  pounds  and  42^  superheat.  This  con* 
stmipticHi  is  equivalent  to  approximately  12  pounds  per  indicated  horse 
power  (85  per  cent,  total  efficiency)  at  engine  rating. 

The  econ(Mny  of  the  impulse  type  of  turbine  has  likewise  under- 
gone great  improvement  widiin  recent  years.  The  earliest  maclunes 
of  this  class  appeared  in  1889.  In  1892  a  50-horse-power  machine  run* 
ning  condensing,  showed  an  economy  of  26.5  pounds  per  electrical 
horse  power.  In  1896,  a  lo-horse-power  turbine  was  tested  at  Sibley 
College,  yielding  an  economy  of  46.9  pounds  per  horse-power  hour. 
A  similar  machine,  tested  later  by  Professor  Goss,  with  four  nozzles 
in  action  gave  a  maximum  economy  of  47.9  pounds  per  brake  horse 
power,  at  126  pounds  steam  pressure  and  26  inches  vactram.  A  15CV 
horse-power  turbine  tested  by  Professor  Cedarblom  in  1897,  coo- 
stuned  19.6  pounds  per  electrical  horse  power,  with  114  pounds  steam 
pressure  and  264  inches  vacuum.    The  latest  results  upon  the  De- 
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Laval  turbine  are  furnished  by  the  American  builders  upon  a  3cx>- 
horse-power  turbo-generator  outfit  recently  tested  at  Trenton,  N.  J. 
This  turbine  was  fitted  with  eight  nozzles  and  used  superheated  steam 
at  2oo-pounds  pressure ;  the  economy  at  full  load,  with  64°  F.  superheat, 
with  a  vacuum  of  27  inches,  and  all  nozzles  in  action,  was  15.4  pounds 
per  electrical  horse  power.  With  saturated  steam,  the  consimiption  at 
full  load  increased  to  16.8  pounds  per  electrical  horse  power,  and  with 
only  three  nozzles  in  action  this  consumption  rose  to  20.2  pounds 
per  electrical  horse  power.  Although  the  high  economy  here  obtained 
is  in  a  measure  due  to  the  high  steam  pressure  employed,  these  results 
are  highly  encouragping  as  indicating  a  close  approximaticHi  to  correct 
design. 

An  interesting  investigation  was  carried  out  in  1897  by  Prof. 
Jacobus,  upon  a  15-horse-power  DeLaval  turbine  for  the  purpose  of 
definitely  ascertaining  the  effect  of  entrained  moisture  upon  steam 
economy.  The  results  indicated  that  the  net  consumption  was  the  same 
for  either  dry  or  wet  steam,  and  that  to  obtain^he  actual  steam  economy 
it  was  necessary  only  to  correct  observations  for  entrained  moisture. 
This  would  appear  to  invalidate  the  theory  of  excessive  fluid  friction 
in  the  steam  turbine  when  water  of  condensation  is  present.  It  is  ob- 
vious that  maximum  thermal  efliciencies  are  obtained  only  when  adia- 
batic  expansion  is  carried  to  the  extreme.  Although  this  may  be  read- 
ily secured  in  the  turbine,  the  condensation  at  the  end  of  the  expansion 
might  be  considerable,  entailing  corresponding  mechanical  and  thermal 
losses.  If,  however,  the  steam  is  superheated  before  admission,  the 
point  of  condensation  is  deferred  and  the  larger  part  of  the  working 
cycle  is  free  from  entrained  moisture.  Superheating  is  now  used  ex- 
tensively in  all  turbine  work,  resulting  in  decided  economies.  It  is  like- 
wise important  to  secure  the  highest  possible  vacuum,  in  turbine  con- 
densing systems,  for  the  reason  that  the  last  expansion  stages  in  the 
steam  cycle  are  so  easily  provided  for.  At  the  present  time,  it  is  not  un- 
usual to  exhaust  at  a  pressure  and  temperature  but  little  above  that  cor- 
responding to  the  working  vacuum.  The  following  figures,  derived 
from  the  Elberfeld  tests  by  Messrs.  Lindley,  Schroeter,  and  Weber, 
indicate  the  economy  of  high  vacuum  and  superheat.  For  each  addi- 
tional inch  of  vacuum  an  increase  of  4  per  cent,  in  economy  was  real- 
ized, and  a  superheat  of  100**  F.,  or  55®  C,  resulted  in  a  similar  gain 
of  12  per  cent.  These  facts  have  evidently  received  serious  consider- 
ation in  modem  turbine  installations,  many  of  which  are  operating 
with  vacua  of  27,  28,  and  even  29  inches,  together  with  superheat 
temperatures  ranging  as  high  as  200**  F. 
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A  closing  reference  may  be  made  to  the  Rateau  turbine,  lately  in- 
troduced in  France,  and  to  the  Curtis,  a  turbine  now  undergoing  de- 
velopment in  America  but  not  yet  placed  upon  the  market.  Both 
machines  are  designed  upon  the  principle  of  the  impulse  type,  com- 
pounded to  a  sufficient  number  of  steps  for  the  necessary  speed  reduc- 
tion. The  Rateau  machines  are  manufactured  in  Paris  and  Switzer- 
land, it  is  stated  in  sizes  up  to  1,200  horse  power,  but  no  official  infor- 
mation appears  available  further  than  general  details  of  construction. 
The  Rateau  machine  is  built  in  two  stages,  somewhat  similar  to  the 
multiple-expansion  type.  The  rotating  part  consists  of  a  single  shaft 
supported  by  two  outer  bearings  and  one  inner,  upon  which  are 
mounted  twenty-five  impulse  wheels,  fifteen  in  the  first  stage  and  ten 
in  the  second.  These  wheels  have  dished  sheet-sted  centers,  and  radial 
buckets  riveted  to  a  peripheral  flange.  Between  each  pair  of  rotating 
discs  is  mounted  a  stationary  disc  or  diaphragm,  containing  around 
its  periphery  four  groups  of  guide  blades.  These  diaphragms  fit  ac- 
curately the  interior  of  the  casing,  but  surround  the  shaft  with  a  loose 
fit.  Steam  enters  the  turbine  through  four  segmental  groups  of  guides 
corresponding  to  four  jets  in  the  impulse  type.  The  subsequent  in- 
crease in  volume  is  provided  for  by  gradual  increase  in  area  of  the 
four  peripheral  jets  containing  the  guide  blades.  The  turbine  is 
especially  designed  for  marine  service,  as  no  provision  has  been  made 
for  axial  thrust  other  than  that  furnished  by  reactionary  propeller 
thrust. 

The  Curtis  turbine  resembles  in  some  respects  the  Rateau  in  the 
employment  of  a  series  of  impulse  wheels  for  obtaining  speeds  suit- 
able for  general  power  work.  The  machine  possesses  many  valuable 
features  but  is  practically  unknown  at  the  present  time.  Its  probable 
appearance  in  the  near  future  will,  however,  serve  to  stimulate  further 
the  interest  of  steam  users,  already  aroused  to  the  possibilities  of  the 
turbine  by  the  performance  of  those  now  in  use. 

From  the  foregoing,  it  is  apparent  that  within  a  period  of  less  than 
two  decades  the  steam  turbine  has  reached  a  state  of  mechanical  ex- 
cellence and  economy  equal  to,  if  not  greater  than,  the  best  types  of 
stage-expansion  engines  in  existence.  The  steam  engine  has,  through 
nearly  two  centuries  of  continued  improvement,  reached  the  zenith  of 
its  career  of  usefulness,  and  is  in  danger  of  replacement  by  either  one 
or  both  of  its  two  thermo-dynamic  superiors,  the  steam  turbine  and  the 
gas  engine.  The  present  field  of  usefulness  for  the  turbine  is  broad, 
and  the  advancement  which  has  already  been  made  towards  its  ultimate 
perfection  presages  the  most  excellent  results  for  the  future.  j 
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The  advance  of  civilization  has  been 
larked — almost  measured — ^by  the 
regressive  withdrawal  of  Government 
irection  of  private  and  business  affairs. 
his  is  not  the  philosophy  of  Social- 
m,  but  it  is  the  reading  of  fact, 
rhether  one  regards  greater  individual 
ilightenment  as  the  natural  outgrowth 
I  greater  personal  and  public  liberty, 
r  considers  the  greater  freedom  a  con- 
Ltion  permitted  by  wider-spread  and 
igher  average  intelligence,  depends 
pott  his  school  of  thought ;  but  what- 
ver  his  interpretation  of  the  evidence, 
e  will  see  that,  viewed  in  the  large,  it 
tiows  the  distinguishing  feature  of 
olitical  advance  to  be  the  continual 
tirinking  of  the  functions  of  govem- 
lent  within  an  ever-contracting  field, 
nd  the  complementary  enlargement  of 
tie  province  within  which  the  social  or 
idustrial  unit  is  freed  from  physical 
BStraint. 

It  is  deplorable,  therefore,  when  a 
tep  backward  is  needed — when  police 
K)wers  must  be  reasserted  and  used 
ipon  some  individual  who  has  not  the 
ense  or  the  morals  to  be  allowed  free- 
lom  in  the  direction  of  his  own  affairs. 
>uch  a  spectacle,  unfortunately,  has 
ttst  been  offered  in  the  necessary  in- 
ervention  of  the  municipal  and  State 
K>wers  to  compel  some  sort  of  decency 
Q  the  conduct  of  the  local  railways  of 
^ew  York  City.  It  is  the  more  humili- 
iting  because  in  this  very  field  we  have 
ately  been  offering  to  set  others'  houses 
a  order — ^because  in  all  that  goes  to 
he  mechanical  handling  of  huge  rail- 
way problems  we  have  made  reasona- 
ble claim  to  be  able  to  teach  the  world, 
fie  traSc  conditions  are  adtnitteaVy 


difficult  in  New  York,  but  no  one  could 
maintain  for  a  moment  that  the  trans 
portation  companies— especially  the 
Manhattan  Railway  and  the  Brooklyn 
Rapid  Transit — have  done  half  what 
ordinary  Intelligence  would  find  possi- 
ble in  solving  the  problems  presented. 
How  poor  was  the  service  is  well  shown 
by  the  fact  that  a  public  commission, 
after  a  very  brief  examination,  could 
formulate  relief  meaeures  which,  what 
ever  may  be  thought  of  their  entire 
sufficiency,  are  admittedly  wholly  prac- 
tical. 

For  the  surface  lines  there  is  mucl 
excuse  in  the  ill-regulated,  .or  rathe 
chaotically  unregulated,  street  trafi&c 
but  it  would  be  an  insult  to  the  intelli 
gence  of  the  management  of  the  ele 
vated  railways  to  assume  that  the  bn 
talities  of  the  present  service  could  nc 
be  greatly  relieved  if  the  rights  of  th 
public,  rather  than  the  collection  < 
the  largest  possible  number  of  nicke 
at  the  smallest  possible  expense,  wei 
made  the  first  consideration.  As 
was,  however,  the  policy  of  ••  the  pu 
lie  be  damned "  has  been  allowed 
direct  until  a  too-long  suffering  coi 
munity  has  undertaken  to  deal  wi 
this  archaic  institution  €ts  its  sen 
civilized  state  demands,  and  curtail  t 
freedom  to  direct  its  affairs  which  it  h 
proved  its  unfitness  to  exercise. 
*  ♦  ♦ 
The  coal  famine  is  bring^gliome, 
perhaps  nothing  else  could,  anoti 
point  in  which  the  public  welfare  I 
been  of  no  consideration  to  those  w 
were  seeking  private  advantage.  T 
settlement  of  labor  disputes  by  stril 
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ublic — ^has  been  of  scarcely  more 
academic  interest  to  that  third 
because  the  invasion  of  its  inter- 
las  generally  been  too  remote  or 
»cal  to  be  generally  appreciated. 
3  touch  the  coal  pile  is  to  touch  the 
of  modem  life,  and  the  whole 
ry  is  keenly  interested  in  the  pub- 
quiry  into  the  conditions  which 
last  summer's  deadlock,  and  this 
r's  consequent  suffering,  a  twen- 
century  possibility.  So  far,  the 
ng  has  been  little  creditable  to 
'  side.  But  sunlight  goes  a  long 
toward  curing  disease,  and  the 
bald  uncovering  of  the  evils  which 
been  hidden  in  this  fundamental 
try  may  do  much  toward  bettering 
relations  throughout  the  cotmtry. 

4<      4<      * 

E  of  the  most  interesting  things 
L  has  appeared  of  late  in  the  do- 

of  electrochemistry  is  the  fact 
t  has  been  found  advisable  to  form 
imercial  organization  for  the  ex- 
purpose  of  conducting  a  continu- 
unpaign  of  scientific  research, 
is  there  has  been  organized  at 
tra  Falls  a  company  whose  object 

to  manufacture  anything  in  par- 
r,  but  to  conduct  experimental 
xhes  upon  a  large  scale  with  a 
of  developing  methods  and  pro- 
j  in  electrochemistry  for  disposal 
crating  companies  or  other  pur- 
rs. When  it  is  understood  that 
mtrol  of  this  organization  is  in  the 
\  of  such  well  known  scientists  as 
5Sor  F.  B.  Crocker,  Mr.  C.  A. 
nus,  Mr.  S.  S.  Wheeler,  and  others, 

be  understood  that  it  is  no  specu- 

matter,  but  a  serious  and  well 
ped  attack  upon  such  problems  as 
any  reasonable  prospect  of  suc- 
il  solution. 

eady  the  work  of  members  of  the 
my  has  develox>ed  such  results  as 
ethodof  producing  artificial  cor- 
n  by  the  fusion  of  bauxite,  and 
he  process  of  Gxation  of  atmos- 


pheric nitrogen  and  the  production  of 
nitric  acid  and  artificial  nitrates,  both 
of  which  processes  are  in  commercial 
operation  by  undertakers  to  whom  they 
have  been  disposed.  Other  investiga^ 
tions  are  constantly  being  carried  out, 
and  with  the  command  of  electrical  en- 
ergy available  at  Niagara  Falls,  there 
is  every  reason  to  believe  that  many 
valuable  developments  in  the  field  of 
synthetic  electrochemistry  will  result. 

Apart  from  the  sx>ecial  interest  which 
must  be  Telt  in  such  a  combination  of 
science  and  business,  this  undertaking 
attracts  attention  as  showing  the  dif- 
ference between  modem  methods  and 
those  of  the  old-time  inventor.  Inven- 
tion, the  finding  out  of  things,  formerly 
was  supposed  to  belong  to  certain  indi- 
viduals possessed  of  the  divine  spark, 
much  in  the  same  manner  as  a  musi- 
cian is  supposed  to  develop  and  record 
the  inspirations  which  he  receives. 
Now,  however,  systematic  attacks  are 
made  upon  natural  forces,  and  all  the 
resources  of  the  physical,  chemical, 
and  mechanical  laboratories  are  brought 
to  bear  upon  their  secrets.  In  this  re- 
spect the  engineer  is  simply  doing  what 
the  chemist  has  done  long  before.  The 
period  of  empirical  trials  and  experi- 
mentation of  the  alchemists  has  been 
replaced  by  the  orderly  and  systematic 
investigation  of  the  analytical  labora- 
tory, and  it  is  altogether  in  the  order 
of  progress  that  the  mechanical  and 
electrical  laboratory  should  join  in  this 
rational  and  effective  method  of  de- 
velopment. The  interesting  thing  about 
this  present  undertaking  lies  in  the 
fact  that  it  is  a  cold  business  proposi- 
tion, and  thus  adds  another  to  the 
series  of  instances  of  the  appreciation 
of  the  commercial  value  of  theoretical 
scientific  research. 

41      41      41 

We  are  reminded  again  of  the  ahort- 
comings  of  the  daily  press  in  reporttni^ 
technical  matters  by  axL  e\s3Qata^^^  Vcl* 
tricate  bull,  gravely  pat  lat\3fcLWc«Biftacf 
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'  a  newspaper  which  has  always  been 
rted  for  self-satisfaction  that  it  is  not 

other  papers  are,  unreliable,  nntme, 
it  rather  an  absolute  guarantor  of 
«uracy.  The  freak  item  in  this  case 
as  a  special  dispatch  giving  a  minute 
story  of  an  accident  by  which  a  stu- 
mt  had  been  shocked  to  death  as  he 
it  in  his  room,  his  feet  resting  on  the 
xliator  and  his  hand  clasping  an  elec- 
ic  lamp.  An  •  •  electrical  expert "  who 
as  called  in  found  "a  current  of  572 
>lts,"  which  showed  that  **  just  twice 
lat  number,  or  1 144  volts,  were  loose 
>mewhere  about  the  place."  The 
lystic  number  "suggested  the  ex- 
lanation."  There  was  a  high-tension 
irrent  of  1040  volts  entering  the  build- 
ig,  which  was  stepped  down  to  104 
3lts  for  the  lighting  service.  By  the 
id  of  a  "fallen  guy  wire  "  and  passage 
irough  "200  feet  of  frozen  ground," 
le  two  currents  had  both  got  on  to  the 
ime  wire,  and  there  you  are — 1040  -h 
94  ~  1 144.  The  "eleven-forty-four"  are 
ccounted  for,  but  what  has  happened  to 
le  "four"  which  usually  forms  the 
rst  member  of  the  famous  "gig"? 

To  err  is  human,  and  even  Jove  nods, 
lut  it  certainly  seems  unnecessary  to 
o  out  of  the  way  to  invent  and  elab- 
rately  embroider  stories  so  g^rotesque 

s  this. 

♦    *    ♦ 

The  plan  of  the  United  States  Steel 
/Orporation  to  include  its  employees 
imong  its  stockholders,  according  to 
he  scheme  widely  announced  in  the 
lewspapers,  has  successfully  passed  its 
irst  stage  by  the  general  acceptance 
)i  the  method  by  the  men.  The  total 
imount  of  stock  allotted  by  the  finance 
jommittee  has  been  over-subscribed, 
here  has  been  no  serious  opposition 
)y  labor  organizations,  and  the  whole 
iffair  is  launched.  With  such  an  ex- 
cellent start  there  is  every  reason  to 
>elieve  that  the  ultimate  purpose  of 
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the  Corporation  in  undertaking  the 
scheme  will  be  to  a  great  extent  ac- 
complished. This  pnrpose,  as  con- 
tained in  the  announcement  circalar. 
is,  in  brief :  to  associate  the  employees 
in  the  work  of  more  closely  organizing 
and  systematizing  the  business  of  the 
Corporation  as  a  harmonious  whole;  to 
interest  the  men  in  the  reduction  of 
general  expense;  to  offer  to  the  men 
an  inducement  to  remain  permanently 
in  the  service  of  the  Corporation ;  and 
to  avoid  the  defects  in  those  profit- 
sharing  plans  which  depend  upon  the 
working  of  local  portions  of  a  plant  for 
their  operation. 

The  extent  to  which  these  objects 
are  accomplished  will  be  watched  with 
interested  attention.      At    the   recent 
meeting  of  the  American  Society  of 
Mechanical  Engineers  one  of  the  mem- 
bers stated  that  a  certain  preventive  of 
labor  troubles  was  to  give  the  work- 
men an  interest  in  the  bteiness.    Those 
who  do  not  want  labor  troubles  pre- 
vented, professional  agitators  and  the 
like,  will  see  in  the  plan  a  deep-laid 
scheme  to  undermine  their  efforts,  hut 
so  far  any  under-current  of  opposition 
has  been  either  stemmed  or  suppressed. 
Some  will  doubtless  class  the  scheme 
with  so-called  "gift"  methods  of  re- 
munerating labor,  but  others  will  see 
in    it   but  a    method  of    determining 
what  the  real  value  of  labor  is,  and  as 
such  commend  it  as  a  stride  in  the  right 

direction. 

*    *    * 

By  an  error  of  transcription,  the 
Gould  storage  battery  and  booster 
shown  on  pages  573  and  574  of  our 
January  number  were  described  as  in- 
stalled in  the  "Commercial  Cable 
Building.  *'  It  should  have  read  « *  Com- 
mercial Building."  The  Commercial 
Cable  Building  has  a  Chloride  Accnmn- 
lator  installation  put  in  by  the  Electric 
storage  B^t^^q^OOglg 


DP 


NGlNTEERljNG 


^ 


ikMm 


LIMITATIONS  IN  HEAVY  ELECTRICAL  ENGINEERING. 

SOURCES   OF   POWER  FOR  THE  GENERATION   OF   ELECTRICITY  AND   PRACTICAL  METHODS  OF 

APPLICATION. 

James  Swinburne — Institution  of  Electrical  Engineers. 


MR.  SWINBURNE  is  always  enter- 
taining, even  if  he  is  not  always 
strictly  accurate,  and  his  presiden- 
tial address  before  the  Institution  of  Elec- 
trical Engineers  shows  him  at  his  best  in 
both  respects. 

Readers  of  Punch  in  days  gone  by  may 
remember  a  clever  cartoon  in  ^hich  Mr. 
Gladstone  and  Lord  Beacon sfield  are  repre- 
sented as  standing  at  a  book  stall,  each  with 
a  book  in  his  hand;  Gladstone  dipping  into 
Lothair  with  a  contemptuous  look  on  his 
face,  and  Beaconsfield  looking  at  Juventus 
Mundi.  Says  Gladstone:  "Ha,  flippant!" 
while  Beaconsfield,  with  a  look  of  disgust, 
replies :  "Hum,  prosy !"  So  it  is  with  presi- 
dential addresses.  Too  often  one  cannot  but 
echo  the  refrain:  "Hum,  prosy!"  and  so 
wc  must  not  yield  to  the  temptation  which 
at  first  besets  one  in  reading  Mr.  Swinburne 
to  exclaim:  "Ha,  flippant!"  For  there  is 
much  good  stuff  in  Mr.  Swinburne's  address 
even  if  it  departs  somewhat  from  the  por- 
tentous solemnity  which  is  usually  consid- 
ered necessary  upon  such  momentous  occa- 
sions, and  although  dreams  of  the  future 
must  be  expected  to  be  more  or  less  fan- 
tastic, like  all  dreams,  yet  this  one  is  at 
least  founded  upon  fact. 

The  main  fact  with  which  Mr.  Swinburne 
concerns  himself,  after  some  pleasantries 
upon  the  relation  of  applied  science  to  prac- 
tice, and  the  especial  mission  of  the  electrical 
engineer  to  set  all  his  older  engineering 
brethren  right,  is  the  nature  and  extent  of 
the  limitations  of  heavy  electrical  engineer- 
ing.    At  least  that  is  what  the  title  indi- 


cates to  be  the  subject,  although  the  matter 
itself  relates  far  more  to  the  general  stl^ 
ject  of  power  generation  than  to  its  s«h- 
sequent  transmission  and  application  Iqr 
means  of  electricity.  Like  very  many  elec- 
trical engineers,  Mr.  Swinburne,  having  ex- 
tended the  scope  of  his  work  to  the  broad 
domain  of  mechanical  engineering,  calmly 
assumes  that  it  is  all  henceforth  electrical, 
and  proceeds  to  treat  it  as  such. 

Starting  with  the  development  of  power 
from  falling  water,  he  dismisses  the  energy 
of  the  tides  as  unprofitable,  mainly  because 
of  the  great  capital  expenditure  necessary 
to  obtain  a  continuous  power  of  any  mag- 
nitude, and  proceeds  to  examine  the  utilisa- 
tion of  waterfalls  in  general.  There  is  no 
doubt  that  there  has  been  much  foolish  talk 
about  the  advantages  of  water  power,  es- 
pecially as  regards  its  low  cost,  but  it  is 
now  fairly  well  understood  that  the  interest 
upon  the  first  cost,  together  with  establish- 
ment and  depreciation  charges,  form  a  very 
material  element  in  the  cost  of  hydraulic 
power,  but  that  in  spite  of  these  facts  new 
water  powers  are  being  developed  contin- 
ually in  those  parts  of  the  world  so  fortu- 
nate as  to  be  possessed  of  suitable  sources. 
It  is  indeed  true  that  water  power  is  not 
generally  where  it  is  wanted  for  existing  in- 
dustries, but  experience  in  various  parts  •£ 
the  world  has  shown  that  one  of  the  notable 
effects  of  the  development  of  water  power 
has  been  the  creation  of  new  industries, 
notably  in  the  domain  of  electro-chemistry, 
and  that  these  new  induslne^  ViaN^  tvcjX  ^3^^ 
slightest  objection  lo  esla\A\sVv\Tv^  OaftxwwSw^* 
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iren  in  somewhat  out-of-the-way  localities. 
'he  statement  that  a  water  power,  to  be 
sally  valuable  should  be  on  the  sea,  will  be 
Lteresting  news  to  the  great  companies  at 
Fiagara,  at  Rheinfelden,  at  Foyers,  or  at  the 
ault-Sainte-Marie.  The  idea  that  it  is  only 
le  landlord  who  is  benefitted,  hardly 
gprees  with  the  facts  as  to  the  inducements 
'hich  power  companies  offer  to  prospective 
ower  users  in  connection  with  building 
ites,  but  possibly  all  our  ideas  upon  these 
ubjects  are  in  need  of  revision.  So  far 
s  the  electrolytic  production  of  alkalies  is 
Dncerned,  their  development  at  water- 
ower  sites  is  a  matter  of  record,  and  in  the 
Fnited  States,  at  least,  it  is  well  known  that 
ne  of  the  greatest  manufacturing  com- 
anies  concerned  with  the  production  of 
Ikalies  is  quietly  occupied  in  the  develop- 
lent  of  available  sources  of  water  power, 
)  hold  as  a  reserve  in  case  the  newer  pro- 
ess  should  become  of  sufficient  competitive 
nportanoe. 

The  production  of  electricity  directly  from 
arbon  is  shown  by  Mr.  Swinburne  to  be  in 
ontradiction  to  the  modem  theory,  since 
arbon  never  forms  ions,  has  therefore  no 
3lution  pressure,  and  can  therefore  give  no 
lectromotive  force. 

Concerning  the  steam  engine  as  a  means 
f  developing  motive  power  from  heat,  Mr. 
iwinbume  shows  that  any  possible  Improve- 
lent  in  efficiency  depends  upon  the  exten- 
ion  of  the  heat  range,  and  is  of  the  opinion 
[lat  this  is  more  probably  to  be  extended  at 
(le  lower  end  than  at  the  upper.  The  ad- 
antages  of  superheating  are  shown  to  be 
ue  mainly  to  the  reduction  in  cylinder  con- 
ensation  and  not  to  the  getting  of  more 
nergy  into  the  steam,  a  point  which  is 
ery  well  appreciated  in  steam  engineering 
ircles  already,  but  it  is  precisely  in  this 
latter  of  cylinder  condensation  that  the 
reatest  gains  in  economy  are  possible.  As 
Mr  greater  range  of  temperature,  that  is  cer- 
ainly  to  be  found  in  the  use  of  the  internal 
ombustion  engine,  and  not  in  the  steam  en- 
ine.  The  small  gain  to  be  expected  from 
ny  form  of  binary  vapour  engine  does  not 
ppear  to  warrant  the  additional  complica- 
ion  involved. 

Having  set  the  engineering  world  right 
rith  regard  to  water-power,  steam,  and  gas 
ngines,  Mr.  Swinburne  proceeded  to  ex- 
im  that  he  differed  with  Qausius,  Zcuntt, 


and  Macfarlane  Gray  concerning  the  natnre 
of  entropy,  and  that  he  considered  90  per 
cent,  of  the  text  books  to  be  in  error  on  Ae 
subject  The  orthodox  conception  of  en- 
tropy may  safely  be  left  in  the  hands  of  its 
friends  for  defence,  and  already  Professor 
Perry  has  joined  issue  with  Mr.  Swinburne 
on  the  subject,  so  that  point  need  not  be 
further  discussed  here.  Mr.  Swinburne  al- 
so appears  to  have  just  discovered  the  Diesel 
motor,  and  kindly  offered  to  defend  it 
against  any  prejudices  which  might  appear 
against  it  in  England  because  of  its  ex- 
treme novelty,  notwithstanding  the  fact  that 
it  has  been  before  the  engineering  world  for 
more  than  five  years. 

Finally  coming  to  electrical  matters,  Mr. 
Swinburne  discusses  d3mamos,  transformers, 
cables,  batteries,  and  lighting  problems  in 
a  most  interesting  and  forcible  manner.  Dy- 
namos and  transformers  he  considers  to 
have  nearly  reached  their  limit  of  improve- 
ment, the  efficiency  of  generators  already 
being  so  high  that  any  further  reduction  in 
losses  would  make  no  appreciable  difference 
in  the  total  efficiency  of  a  station. 

In  the  field  of  accumulators,  however, 
there  is  undoubted  room  for  improvement 
Even  with  its  present  defects  it  is  of  great 
value  for  equalising  purposes  in  central-sta- 
tion work,  and  further  improvements  may 
be  expected  to  produce  very  g^'eat  changes 
in  important  branches  of  engineering.  At 
the  same  time  he  seems  to  be  convinced 
that  we  are  limited  almost  absolutely  to 
lead  and  sulphuric  acid  as  materials  for  ac- 
cumulator construction.  The  requirements 
are  extensive.  We  want  lightness,  large  ca- 
pacity, cheapness,  rapid  discharge,  efficiency, 
mechanical  strength  and  durability^  and 
many  of  these  requirements  are  antagonistic. 
Large  capacity  means  rapid  deterioriation, 
while  mechanical  strength  means  weight  It 
is  almost  impossible  to  make  intelligent 
comparisons  between  published  reports  of 
battery  performance  because  essential  facts 
are  omitted. 

Concerning  the  nickel-iron  battery,  with 
alkaline  electrolye,  Mr.  Swinburne  is  imaUe 
to  speak  at  length,  owing  to  the  limited 
amount  of  reliable  information  avaflal^e. 

There  is  material  room  for  improvement 
in  cable  insulation,  and  notwitfastandiiig  dit 
^eat  importance  of  the  subject,  there  b  no 
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ientific  lines.  At  the  present  time  the 
art  of  cable  making  is  a  question  of 
nd  error,  with  the  latter  element  pre- 
ating.  Even  the  matter  of  cable  test- 
subject  to  no  definite  rules,  and  hence 
;ystematic  information  is  available, 
densers  are  dismissed  as  being  hardly 
f  of  discussion  in  view  of  the  small  de- 
for  their  use,  but  the  subject  of  light 
m  up  at  length.  Naturally  the  whole 
of  this  portion  of  the  address  is  to- 
a  higher  degree  of  efficiency  in  the 
'sion  of  energy  into  illumination.  The 
ght  of  the  glow  worm  and  the  fire-fly 
*s  to  be  as  far  away  as  ever,  although 
is  no  thermo-djmamical  reason  why 
cal  energy  should  not  be  converted 
7  into  radiation  of  any  wave  length 
It  loss.    Apparently  the  limits  are  al- 


together practical— the  thidg  may  be  done, 
but  we  have  not  yet  hit  on  the  way  of  doing 
it  The  Cooper-Hewitt  mercury  Tmpoar 
lamp  is  apparently  in  the  line  of  progress, 
but  the  colour  of  the  light  is  objectioiiable. 

The  arc  light  is  also  open  to  improve- 
ment, mainly  in  the  direction  of  the  utilisa- 
tion of  the  large  portion  of  light  now  lost 
in  the  crater.  In  addition  to  this  the  elec- 
trical power  in  the  space  directly  between 
the  electrodes  should  also  be  converted  di- 
rectly into  light,  and  added  to  the  radiation 
from  the  incandescent  carbons. 

Mr.  Swinburne  discussed  also  the  fnttire 
possibilities  of  electric  traction,  together 
with  the  vexed  problem  of  the  electrolytic 
corrosion  of  buried  pipes  by  stray  currents, 
and  thus  closed  a  most  interesting  and  stim- 
ulating address. 


THE  ELECTROLYTIC  ALKALI  INDUSTRY. 

WESENT  POSITION  IN  VARIOUS  COUNTRIES   IN   CONNECTION    WITH    THE   UTIUSATION   OF 

HYDRAUUC    POWER. 

John  B.  C.  Kershaw—The  Electrician. 


.  series  of  papers  reviewing  the  pres- 
it  position  of  the  electrolytic  alkali 
dustry,  published  in  recent  issues  of 
lectrician,  Mr.  John  B.  C.  Kershaw 

the  relations  of  the  electrical  process 

earler  methods,  and  discusses  the  re- 

of  market  conditions  to  the  develop- 
of  the  industry.  Since  the  g^'eater 
D  of  the  electrolytically  produced  al- 

is  the  result  of  the  utilisation  of  hy- 
c  energy,  this  review  forms  also  an  in- 
>n  of  the  extent  to  which  water  power 

into  the  question  of  competition, 
vreat  Britain  hydraulic  power  does  not 
*  in  the  question,  but  the  cost  of  fuel 
and  it  is  a  significant  fact  that  the 
;r-Kellner  Company  has  decided  to 
nee  Mond  gas  for  firing  at  their  works 
!Ston  Point,  in  order  to  offset  the  in- 
d  cost  of  solid  fuel.  The  total  amount 
Nrer  used  at  Middlewich  and  Weston 
is  now  7,000  horse  power,  correspond- 

a  production  of  about  25,000  tons  of 
ing  powder  per  year  by  the  electro- 
rocess. 

industry  appears  to  be  making  fairly 
ctory  progress  in  Germany,  both  by 
«  of  steam  and  hydraulic  power.  At 
feft/  M  steam  plant  of  4,400  hone 


power,  is  in  operation,  using  brown  coal  for 
fuel,  and  producing  by  electrolytic  processes 
7,200  tons  of  caustic  potash  and  12,250  tons 
of  bleaching  powder  per  year.  A  branch 
of  the  same  company  at  Rheinfelden  is  util- 
ising 3,400  hydraulic  horse  power,  producing 
5,800  tons  of  caustic  potash  and  io/xx>  tons 
of  bleaching  powder,  besides  a  quantity  of 
calcium  carbide.  In  connection  with  the 
output  of  the  works  at  Griesheim  the  total 
output  of  electrolytic  alkalies  amounts  to 
25,000  tons  of  caustic  potash  and  40,000  tons 
of  bleaching  powder  per  year,  this  exceeding 
the  home  consumption  to  such  an  extent 
that  the  exports  are  more  than  25,000  tons. 

In  France  electrolytic  methods  are  used 
in  a  number  of  establishments.  Thus  the 
Soci^te  des  Soudieres  Electrolytiques  is 
using  2,600  hydraulic  horse  power  for  the 
production  of  sodium  and  sodium  peroxide 
at  Les  Gavaux  Isere.  The  St  Gobain 
Chemical  Co.,  the  Societe  des  Fives-Lille, 
and  the  Compagnie  G^n6rale  d'Electro- 
chemie  are  operating  plants  of  moderate 
size,  while  others  are  in  course  of  construc- 
tion. The  development  of  the  alkali  indus- 
try in  France  is  undoubtedly  deQautol  ^n^ 
on  the  coarte  oi  muket  eoa^>aoBA«  voA^ot 
the  present,  at  least  tV«  «c«i8(«c  v»^5ia  A 
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caching  powder  there  will  continue  to  be 
odnced  by  the  old  Le  Blanc  process.  Of 
e  total  of  jo,ooo  tons  manufactured  in 
00,  more  than  one-third  was  for  export, 
lowing  that  the  development  of  the  in- 
istry  is  dependent  upon  the  development 

export  trade. 
Switzerland  has  at  present  only  two  works 

active  operation,  one  being  the  Societe 
aissc  de  T  Industrie  Electrochimique  Volta 

Chevres,  near  Geneva,  with  an  annual 
itput  of  600  tons  of  caustic  soda  and  1440 
ns  of  bleaching  powder ;  and  the  other  the 
xi6t6  des  Usines  de  Produits  Chimiques 
18  Monthey  en  Valais,  equipped  with  1,500 
rdraulic  horse  power,  and  producing  annu- 
ly  1,000  tons  of  caustic  soda  and  2,500  tons 
:  bleaching  powder.  In  view  of  the  uncer- 
in  state  of  the  market  at  the  present  time 
)th  of  these  establishments  are  devoting  a 
)rtion  of  their  power  to  the  manufacture 
:  pharmaceutical  products. 
In  other  parts  of  Europe  electrochemical 
orks  are  in  operation,  and  Mr.  Kershaw 
^tes  establishments  in  Belgium,  Russia, 
ustria,  Italy  and  Spain.  These  are  mainly 
)erated  by  steam  power,  and  in  Belgium 
id  in  Russia  the  works  are  under  the  con- 
ol  of  the  Solvay  company. 
"Summarising  the  details  given  above  as 
:gards  the  power  available  and  in  actual 
se  in  Europe  for  the  production  of  alkalies 
id  bleaching  powder  by  electrolytic  meth- 
Is,  it  appears  that  about  40,000  H.  P.  is 
/ailable,  and  that  only  about  28,000  H.  P., 
r  rather  more  than  two-thirds  of  this 
Dwer,  is  at  present  being  utilised  in  the 
idustry.  The  recent  fall  in  the  selling  price 
i  bleaching  powder  will  probably,  still 
irther  reduce  this  total,  for  the  owners  of 
le  electrolytic  alkali  works  are  likely  to 
evote  an  increasing  proportion  of  their 
ower  to  the  production  of  fine  chemicals 
ad  by-products,  which  offer  a  large  profit 
>  the  makers. 

"The  position  of  the  electrolytic  alkali 
idustry  is,  perhaps,  on  the  whole  more 
romising  in  the  outlying  countries  of  Eu- 
3pe,  which  up  to  the  present  time  have  de- 
ended  altogether  upon  the  United  King* 
om,  Germany  and  France  for  their  sup- 
lies  of  the  heavy  chemicals — soda  and 
teaching  powder.  In  Russia,  Italy,  Spain 
ad  Austria  some  development  and  expan- 

I  of  the  industry  may  thereiore,  be  ex- 


pected, and  in  time  the  home  demand  of 
these  countries  will,  probably,  be  entirely 
supplied  by  the  locally-situated  works. 

"In  the  United  Kingdom,  Germany,  France 
and  Switzerland  the  position  is  less  favour- 
able, for  the  home  demand  is  already  more 
than  covered  by  the  production,  and  a  coo- 
siderable  proportion  of  the  output  is  ex- 
ported. With  the  growth  and  development 
of  electrolytic  processes  in  other  countries 
this  export  trade  in  heavy  chemicals  if 
likely  to  decline  in  volume  and  value,  and 
the  further  expansion  of  the  electrolytic 
alkali  industry  in  two  of  the  four  countries 
named  can  only  take  place  by  the  decay  and 
decline  of  the  older  Le  Blanc  process,  whidi 
still  supplies  in  the  United  Kingdom  and  in 
France  more  than  three- fourths  of  the  total 
production  of  bleaching  powder." 

Coming  to  the  United  States,  it  appears 
that  the  Castner  Electrolytic  Alkali  Com- 
pany, at  Niagara  Falls,  is  the  largest  pro- 
ducer of  alkali  and  bleach  in  America.  This 
company  is  at  present  using  6,000  hydraulic 
horse  power,  and  producing  36  tons  of  caus- 
tic soda  and  90  tons  of  bleaching  powder 
per  day.  The  Ackers  Process  Company, 
also  at  Niagara  Falls,  is  producing  alkali 
and  bleach  by  the  electrolyais  of  salt  This 
method  is  based  upon  the  electrolysis  of 
fused  salt  with  molten  lead  as  cathode.  At 
the  present  time  more  than  3,000  horse 
power  is  used,  with  a  production  of  about  la 
tons  of  caustic  soda  and  26  tons  of  bleaching 
powder  per  day,  and  the  works  arc  being 
enlarged.  The  process  is  noteworthy  for  its 
efficiency,  the  product  and  current  consump- 
tion showing  a  current  efficiency  of  g2  per 
cent.,  and  an  energy  efficiency  of  55  per  cent 

The  American  Alkali  Company,  at  the 
Sault  Sainte  Marie,  uses  1,000  horse  power. 
and  has  a  capacity  of  about  3,000  tons  per 
year,  and  there  are  other  smaller  establiak- 
ments.  Mr.  Kershaw  makes  some  analysis 
of  costs  with  such  data  as  are  at  his  dis- 
posal, and  shows  that  the  total  cost  of  i  toil 
of  72  per  cent,  caustic  soda,  and  2.1  toas  of 
35  per  cent,  bleaching  powder  by  the  best 
of  the  electrolytic  processes  will  be  aboot 
£14.  The  present  selling  value  of  the  ibofe 
amounts  is  about  £22,  and  the  value 
the  drop  in  the  value  of  bleach  will 
effective  is  £17.55.  Even  under  the 
and  immediate  future  conditions,  therefore. 


THE  REMOVAL  OF  OCEAN  BARS. 


UTILIZATION  OF  THE  REACTIVE  EFFECT  OF   CURRENTS  FOR  THE  DEEPENING  AND 
MAINTENANCE    OF    CHANNELS. 

Prof.  L.  M.  Haupt — American  Association  for  the  Advancement  of  Science. 


THE  question  of  the  improvement  of 
harbors  by  the  deepening  of  channels 
is  a  matter  of  pressing  importance. 
Already  the  great  cargo  steamers  have 
reached  a  draught  closely  approaching  the 
limit  of  depth  of  the  most  important  ports 
of  the  world,  and  in  some  instances  the  tides 
have  to  be  closely  watched  before  vessels 
of  more  than  30  feet  draught  can  venture 
over  the  bars  of  such  harbors  as  New  York 
and  other  great  ports.  When  it  is  realized 
that  still  larger  vessels  are  under  consider- 
ation and  that  the  great  economy  of  large 
cargo  carriers  indicates  the  possibility  of  a 
demand  for  vessels  of  1,000  feet  in  length 
and  at  least  40  feet  draught,  it  will  be  seen 
that  deeper  channels  must  be  obtained  in 
response  to  the  demands  of  commerce. 

Under  these  circumstances  the  paper  pre- 
sented before  the  meeting  of  the  American 
Association  for  the  Advancement  of  Sci- 
ence, at  Washington,  by  Professor  Lewis 
M.  Haupt,  treating  of  the  utilization  of  re- 
action in  the  removal  of  ocean  bars,  is  of 
present  interest.    • 

At  the  present  time  the  principal  meth- 
ods for  deepening  the  channels  through 
ocean  bars  are  by  dredging,  by  the  use  of 
dynamite,  and  by  the  construction  of  twin 
jetties.  Usually  the  method  relied  upon  is 
a  combination  of  jetties  and  dredging,  the 
latter  being  found  necessary  to  assist  in 
maintaining  the  channel  produced  by  the 
former. 

Where  there  is  a  sufficient  discharge,  as 
at  the  mouth  of  a  great  river  like  the  Mis- 
sissippi, two  parallel  jetties  give  good  re- 
sults, although  even  there  some  dredging 
has  been  found  necessary.  In  like  manner 
parallel  jetties  have  been  most  successfully 
used  at  the  mouth  of  the  Panuca  river, 
Tampico,  Mexico,  but  this  method  involves 
the  existence  of  a  river  discharge  from 
above,  and  of  a  littoral  current  of  sufficient 
strength  to  remove  the  sediment  carried 
out  beyond  the  jetties,  otherwise  a  new 
har  is  apt  to  form. 

In  late  years,  however,  there  has  been 
appemred  a  disposition  to  study  and  imitate 


llie  methods  of  Nature  in  the  control  of  hy- 
draulic channels,  especially  in  river  regu- 
lation, and  this  method  has  been  developed 
so  far  as  it  is  applicable  to  harbor  improve- 
ment by  Professor  Haupt  in  the  design  of 
the  so-called  reaction  breakwater. 

A  study  of  natural  deep  channels  shows 
that  they  are  not  formed  between  parallel 
banks,  but  almost  invariably  occur  on  the 
concave  side  of  curved  banks.  Further- 
more, the  greatest  depths  are  not  necessar- 
ily in  the  path  of  the  greatest  current  ve- 
locity, but  appear  where  the  scour  of  eddies 
bores  into  the  sand  or  mud.  Unless  aided 
by  artificial  guidance,  however,  the  depths 
produced  by  the  action  of  the  movements 
of  the  water  itself,  are  rarely  in  the  locations 
required  by  commerce,  and  hence  some 
structure  arranged  so  as  to  augment  and 
guide  the  natural  action  of  the  existing 
forces  becomes  necessary. 

The  abnormal  depths  sometimes  met  in 
portions  of  channels  are  caused,  in  Profes- 
sor Haupt's  opinion,  by  eddies  operating  in 
a  vertical  plane,  these  eddies  being  caused 
by  obstacles  placed  in  the  path  of  the  cur- 
rent in  such  a  manner  as  to  retard  the  flow 
by  the  interference  due  to  converging  forces. 
The  result  is  the  production  of  a  head  pro- 
ducing downward  scour,  until  compensation 
is  secured  by  enlarged  aperture.  Such  an 
action  is  necessarily  supplemented  by  an  up- 
ward resultant,  accompanied  by  deposit,  a 
bar  being  the  sequence  of  a  pocket,  unless 
other  forces  come  into  action. 

By  producing  eddies  in  a  horizontal  plane 
the  effects  of  scour  can  be  produced  in  any 
desired  location  by  the  construction  of  a 
single  curved  breakwater  of  proper  shape 
and  position.  This  method  which  has  been 
advocated  by  Professor  Haupt  for  a  number 
of  years,  has  been  tried  in  several  cases,  and 
found  effective  in  training  the  natural  forces 
in  the  water  to  do  the  work  without  assist- 
ance from  dredging. 

In   this  method   it  is  seen   that  physical 
agencies    become    of    fund^LtcvMvXal  Vcclv^tX.- 
ance,    and    hence    they    rnw^t  \>^   ^x^WiXi 
studied  in  each  instance  and  Oie  ^otV  ak^\k- 
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d  to  the  location  under  consideration, 
ars  formed  from  littoral  drift  must  be 
early  distinguished  from  those  due  to  the 
^tritus  carried  down  by  streams.  For 
lal  inlets  it  is  also  important  to  ascertain 
c  prevailing  direction  of  the  littoral  move- 
ents.  These  have  frequently,  but  errone- 
isly  been  supposed  to  follow  the  prevail- 
g  winds,  whereas  they  are  more  frequent- 
found  to  be  the  resultant  of  the  config- 
ration  of  the  adjacent  coast  line  and  of 
le  angular  wave  movements,  especially 
iring  the  flood  tide,  when  the  waves  are 
ost  heavily  charged  with  silt. 
For  tidal  inlets  it  is  necessary  to  pro- 
de  free  admission  of  the  flood  tide,  this 
nng  the  only  available  source  of  ebb  ener- 
r,  together  with  protection  of  the  bar 
lannel  from  the  prevailing  direction  of  lit- 
iral  drift.  By  then  conserving  the  energy 
I  the  ebb  tide,  as  it  passes  seaward,  its  ae- 
on may  be  concentrated  upon  the  bar 
est  This  result  may  be  accomplished  by 
le  construction  of  a  single  curved  break- 
ater,  placed  in  the  way  of  the  ebb  current 
such  a  position  as  to  maintain  a  continu- 
is  reaction  along  its  concave  face. 
In  order  to  protect  the  proposed  channel 


from  littoral  drift,  the  jetty  should  not  be 
submerged,  but  should  rise  above  the  high- 
est tider.  It  should  also  be  placed  between 
the  channel  and  the  source  of  the  prevailiag 
drift,  just  as  a  snow  or  sand  fence  must  be 
placed  to  windward  to  protect  a  line  of  rail- 
way. It  should  be  curved  concave  to  the 
efHuent  currents,  in  order  to  develope  a 
continuous  reaction,  and  should  be  coo- 
structed  inwards  from  the  outer  slope  of 
the  bar,  to  avoid  the  advance  of  the  creit 
and  to  utilize  the  force  of  gravity  in  cutting 
downwards,  instead  of  upwards. 

Professor  Haupt  discusses  at  some  lengdi 
the  conditions  existing  in  New  York  har- 
bor, as  well  as  at  other  points,  and  refen 
to  the  success  which  has  attended  the  action 
of  a  breakwater  constructed  according  to 
his  plans  at  Aransas  Pass,  Texas.  The 
extent  to  which  natural  forces  may  thus  be 
directed  to  produce  and  maintain  deep 
channels  appears  to  be  limited  only  by  the 
nature  and  force  of  the  currents,  and  Is 
nearly  every  case  it  appears  that  a  sin^e 
curved  jetty,  properly  shaped  and  placed 
will  do  the  work  better  than  a  pair  of  paral- 
lel ones,  especially  in  the  case  of  pure  tidal 
action. 


MODERN  REFUSE  DESTRUCTORS. 

COMPLETE  COMBUSTION  AT  HIGH  TEMPERATURES   ESSENTIAL  TO   SUCCESSFUL 
OPERATION — STEAM  GENERATION  A  SECONDARY  CONSIDERATION. 

IV,  Francis  Goodrich. 


^  VER  since  the  stir  which  was  made  by 
^  the  successful  operation  of  an  elec- 
trical generating  plant  from  the 
aste  ^eat  of  refuse  destructors  at  Shore- 
tch,  the  question  of  getting  steam  power 
IS  been  a  prominent  element  in  destructor 
!sign.  This  is  only  natural,  since  the  dis- 
>sal  of  refuse  has  generally  been  an  im- 
)rtant  element  of  municipal  expense,  and 
ly  prospect  of  meeting  at  least  a  portion  of 
lat  expense  was  welcomed.  At  the  same 
tne  it  is  possible  to  carry  the  utilisation 
leory  too  far,  and  to  lose  sight  of  the  main 
lestion  at  issue,  the  complete  and  satis- 
ctory  conversion  of  refuse  into  inoffensive 
organic  matter.  In  a  paper  recently  pre- 
tnted  before  the  Manchester  Local  Section 
[  the  Institution  of  Electrical  Engineers, 
fr.  W.  Francis  Goodrich,  states  the  case 
the  modem  destructor  in  a  very  tnttSQi- 


gent  and  instructive  manner,  and  some  ab- 
stract of  his  views  is  here  given. 

In  the  first  place  it  must  always  be  borne 
in  mind  that  high  temperatures  are  abso- 
lutely necessary  for  the  satisfactory  coin- 
bustion  of  refuse.  This  is  especially  im- 
portant when  the  generation  of  steam  forms 
a  portion  of  the  operation.  The  combustion 
chamber  should  be  maintained  at  a  tempo'- 
ature  of  at  least  2,000**  F.,  and  higher  if  pos- 
sible, and  never,  even  for  a  brief  period  be 
permitted  to  fdl  below  i,6oo*'F.  Omtinnity 
of  high  temperature  is  the  ess^itial,  not  only 
for  complete  combustion,  but  also  for  stei4f 
steaming,  and  this  feature  should  he  kept 
constantly  before  the  designer. 

It  will  at  once  be  realised  that  this  oondt- 
tion  is  not  compatible  widi  dose  ptOK- 
traity  of  the  boiler  to  the  btmiiiig. 
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ilways  be  below  40O*'F.  Even  when 
oiler  is  placed  well  beyond  the  com- 

0  chamber,  and  the  latter  is  made  of 
!  size,  care  must  be  taken  that  the  fur- 
are  not  cooled.  Thus,  when  cells  are 
ti  in  pairs,  with  the  boiler  between 

so  that  one  out  of  the  two  shall  be  in 
^ork  while  the  other  is  being  charged 
linkered,  it  often  occurs  that  the  heat 

1  should  be  assisting  the  cell  which  is 
dinkered  is  abstracted  by  the  boiler, 

nperfect  combustion  is  the  result  Un- 
uch  an  arrangement  there  may  be  a 
1  full  work  on  one  side  of  the  boiler, 
on  the  other  there  is  a  comparatively 
rell,  which  after  being  charged  must  at 
iistil  a  large  volume  of  green  gases. 
J  should  obviously  be  caused  to  inter- 
e  with  gases  at  a  high  temperature  to 
i  complete  cremation,  instead  of  which 
K>me  into  immediate  contact  with  the 
iratively  cool  boiler  surfaces. 
t  best  arrangement  is  that  in  which  a 
temperature  is  maintained  at  all  times 
Ji  cell,  the  combustion  chamber  being 
s  fed  with  hot  gases  and  providing  a 
for  the  final  completion  of  the  com- 
m  in  addition  to  the  work  actually 
in  the  cells  themselves.  Thus  in  one 
of  destructor  there  is  a  continuous 
20  feet  long  by  5  feet  wide  provided 
four  ashpits,  and  four  charging  doors 
ged  along  the  side,  one- fourth  of  the 
an  be  clinkered  and  charged  at  a  time, 
hree-fourths  is  always  at  work.  This 
!S  a  high  temperature  in  the  combus- 
rhamber,  besides  compelling  the  green 
from  all  except  the  last  section  to 
over  the  incandescent  beds  of  one  or 
of  the  active  sections. 
3ther  feature  which  should  be  observed 
1  in  the  maintenance  of  high  furnace 
tratures  is  the  provision  for  charging 
ifuse  in  small  quantities  at  frequent  in- 
s.  The  difference  between  feeding 
;  in  small  quantities  into  a  hot  and 
\  cell  and  the  dumping  of  a  b^avy 
e  into  a  cool  and  idle  cell  needs  only  to 
ntioned  to  be  appreciated, 
to  additional  element  in  the  mainte- 
;  of  a  high  temperature  the  use  of 
i  tir  should  be  considered.  By  the 
I  a  regenerative  system,  in  whidi  the 
linf  air  is  heated  by  the  diBcluurge 
M  mo$i  beae£dal  effect  may  be  pro- 


duced in  promoting  rapid  ignition  of  the 
charge  and  an  easy  continuity  of  high  teak- 
perature.  This  is  especially  important  when 
there  is  much  moisture  in  the  refuse,  either 
as  a  matter  of  local  conditions  or  because  of 
rainy  weather. 

The  question  of  charging  is  discussed  by 
Mr.  Goodrich  in  an  interesting  manner. 
There  is  no  doubt  that  it  is  desirable  to 
have  the  refuse,  always  more  or  less  of- 
fensive, delivered  into  the  destructor  cells 
with  as  little  delay  as  possible,  but  when  it 
is  dumped  in  at  the  top  in  quantities  of  one 
to  two  tons  at  a  time  the  combustion  most 
necessarily  be  checked.  At  the  same  time 
the  feeding  of  small  quantities  at  a  time  by 
hand  through  ordinary  firing  doort  admits 
cold  air  and  tends  to  retard  combustion  to 
some  extent,  although  this  is  the  method 
preferred  by  Mr.  Goodrich.  A  satisfactory 
method  of  continuous  mechanical  firing, 
which  will  handle  the  varied  forms  of  refuse 
which  come  to  a  destructor,  still  remains  to 
be  devised,  although  it  seems  as  if  some 
modification  of  the  travelling  chain  grate 
might  be  found  to  answer.  The  question  of 
increased  cost  of  mechanical  firing,  alluded 
•to  by  Mr.  Goodrich,  is  a  serious  one,  and 
it  undoubtedly  is  necessary  that  a  satisfac- 
tory form  of  mechanical  feeding  device 
should  also  enable  some  labour-cost  to  be 
reduced. 

It  will  be  observed  that  in  all  this  discus- 
sion nothing  has  been  said  as  to  the  power- 
generating  end  of  the  plant,  but  this  should 
always  be  given  the  second  place,  the  prime 
object  being  the  disposal  of  the  refuse. 

"It  has  been  said  that  thorough  cremation 
and  really  efficient  power  production  are 
not  compatible,  and  that  they  cannot  take 
place  coinddently ;  extremists  have  told  us 
that  if  due  attention  is  given  to  the  pri- 
mary purpose  of  the  destructor,  it  will  be  of 
little  service  for  power  production.  Seri- 
ously as  this  has  been  urged,  to  the  detri- 
ment of  useful  combination,  it  is  an  argu- 
ment which  will  not  stand.  It  is  true  that 
if  the  steam  boiler  were  placed  in  the  very 
best  position  for  heat  absorption  the  de- 
structor would  be  incffident  as  a  destructor, 
but  it  is  equally  true  diat  the  destructor, 
which  is  most  satisfactory  as  a  destmctor, 
is  the  one  which  ii  lo  d»U!VM4  idEttSL  ^dut 
prodticts  of  coDobmidQfii  axe  voBB^tidttJi  \]^ 
immediate  hi|^  tempccatnxe  coofeMd,  aoaA.  ^ 
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ifficient  duration  to  secure  their  perfect 
emation.  In  this  process  a  large  volume 
;  high-temperature  gases  is  produced 
hich  passes  to  the  boiler,  and  that  contin- 
ty  of  high  temperature,  which  is  of  the 
most  value  from  a  sanitary  standpoint,  is 
the  same  time  the  justification  of  the  de- 
ructor  as  a  power  producer." 
An  important  feature  in  connection  with 
e  combination  of  destructors  and  gen- 
ating  stations  is  the  complete  separation  of 
e  electrical  portion  of  the  plant  from  the 
jstructor.  Even  with  the  utmost  care  there 
ill  be  a  considerable  production  of  dust 
liich  is  of  a  very  penetrating  character, 
id  hence  the  destructor  should  be  sep- 
ated  from  the  power  house  by  a  high  and 
ick  wall,  and  every  precaution  taken  to 
event  the  dust  from  causing  trouble  with 
c  electrical  machinery.  The  entire  works 
ould  be  under  the  supreme  control  of  a 
mpetent     engineer,     who     should     have 


charge  of  the  electrical  plant,  and  commiM 
the  operatives  of  the  destructor  plant,  £ 
vision  of  authority  being  a  serious  impcdi 
ment  to  satisfactory  results. 

A  serious  difficulty  to  the  success  of  ] 
combined  destructor  and  electric  plant  lies  ii 
the  fact  that  the  current  is  in  most  case 
used  mainly  for  lighting,  so  that  the  powei 
is  all  required  during  the  comparative!] 
short  portion  of  the  day.  If  the  plant  coul^ 
be  maintained  in  continuous  operation  fn 
24  hours  a  day,  much  better  results,  both  « 
to  efficiency  and  completeness  of  destmctioii 
could  be  obtained  than  when  operated  foi 
but  a  short  period  at  a  time. 

If  ppwer  supply  and  tramway  service  can 
be  added  to  Uie  lighting,  so  that  the  load 
may  be  fairly  well  distributed,  such  an  ar- 
rangement is  much  to  be  desired,  otherwise 
the  plant  must  be  much  larger,  in  order  to 
deal  with  the  entire  day's  refuse  in  a  small 
portion  of  the  time. 


THE  STRENGTH  OF  RAILS. 


EFFECTS  OF  SEGREGATION  UPON  THE  STRUCTURB  AND  STRENGTH  OF  STEEL  RAILS— CAUSES  AND 

REMEDIES. 


Mr.  Thotnas  Andrews — Society  of  Engineers. 


r£.  increasing  importance  of  strength 
and  soundness  in  rails  and  the  very 
serious  consequences  which  may  fol- 
w  unforeseen  defects,  renders  the  paper 
on  segregation,  recently  presented  before 
e  Society  of  Engineers  by  Mr.  Thomas 
idrews  one  demanding  serious  considera- 
>n.  The  chemical  tests  may  show  the  ma- 
rial  to  be  in  compliance  with  specification 
quirements,  and  tests  of  certain  specimens 
ly  give  satisfactory  results,  and  at  the 
me  time  the  segregation  of  the  combined 
rbon  and  other  elements  may  introduce 
:al  weaknesses  of  a  serious  character.  The 
per  of  Mr.  Andrews  discusses  the^exist- 
ce  of  such  conditions,  and  endeavors  to 
ow  their  causes  and  possible  remedies. 
The  investigations  of  Mr.  Andrews  re- 
aled  the  existence  of  segregation  at  vari- 
s  points  in  the  transverse  section  of  rails, 
pecially  at  the  junction  of  the  head  with 
t  web.  Such  segregation  is  productive  of 
even  physical  structure,  and  also  of  ini- 
1  internal  stresses  liable  to  promote  frac- 
«  under  concussion  or  vibratory  slTe&%. 
as  the  tabulation  of  a  number  of  rnvti^- 


gations  showed  that  as  between  the  top  ol 
the  rail  head  and  the  central  area  of  segre- 
gation near  the  centre  of  the  rail  head,  the 
carbon  had  segregated  to  about  59  per  cent, 
the  silicon  to  the  extent  of  47  per  cent.,  the 
manganese  to  the  extent  of  8  per  cent.,  the 
sulphur  as  much  as  60  per  cent,  and  Ac 
phosphorus  to  46  per  cent. 

In  other  instances  still  greater  difference] 
in  local  constitution  appeared.  Thus,  in 
another  group  of  analyses  of  drillings,  the 
most  congested  and  concentrated  portion  oi 
the  segregation  was  found  to  be  situated  at 
the  junction  of  the  rail  head  with  the  webi 
in  the  central  portion  of  which  the  com- 
bined carbon  was  found  as  high  as  aTO  pel 
cent.  This  showed  that  a  maximum  segre- 
gation to  the  extent  of  more  than  133  pel 
cent  existed  in  this  part  of  the  rail  com- 
pared with  the  combined  carbon'  found  neai 
the  outer  and  other  portions  of  the  top  and 
bottom  part  of  the  rail.  The  situation  ol 
this  nucleus  of  segregation,  at  the  jtmctioii 
of  the  head  with  the  web,  a  place  whien 
SBCtaX  %\xvR!^  should  he  {ottndt 
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variable  physical  properties,  result- 
a  material  reduction  of  the  resisting 
h  of  segregated  steel  rails. 
rder  to  show  more  effectively  the  na- 
;  the  effects  of  segregation  upon  the 
re  of  the  material,  the  methods  of 
»graphy  were  utilised,  portions  of  the 
)eing  polished,  etched,  and  examined 
:he  microscope.    Photographic  repro- 
is    of  one  of    the    effects    thus  ob- 
accompany  the  paper  of  Mr.  Andrews 
g  very  clearly  the  difference  between 
rmal  micro-structure  at  that  of  the 
ited  portions.    In  the  latter  examples 
ly  is  the  segregated  structure  indi- 
n  general,  but  details  of  the  consti- 
are  clearly  shown, 
it  is  clearly  seen  that  the  segregated 
)n  of  the  combined  carbon  and  the 
egregation  of  the  sulphide  of  man- 
and  iron  and  other  impurities    pro- 
the    numerous    flaws    in   the    struc- 
hich    were    apparent.    In    some    in- 
it    appeared    that    the    local    pres- 
an  excess  of  manganese  interfered 
e  uniform  crystallisation  of  the  car- 
iron  areas ;  in  other  cases  the  locally 
ted  condition  of  the  combined  car- 
s  found  to  produce  brittleness,  owing 
ack  of  a  uniformly  surrounding  and 
king  mesh-work  of  ferrite.    The  ex- 
which  segregation  may  weaken  a  rail 
understood  when  it  is  seen  that  in 
ses  no  metallic  contact  was  found  to 
ross  the  whole  thickness  of  the  web. 
conditions  occurring  in  cross  sec- 
rails,  it  is  evident  that  longitudinal 
P  segregation  may  occur,  and  in  ex- 
:  this  portion  of  the  subject  the  cause 
egation  appears  to  be  found, 
segregated  state  of  the  chemical  con- 
i  sometimes  observed  in  steel  rails 
chiefly  due  to  the  primarily  segre- 
mdition  occurring  in  the  top  part  of 
ingot.    During  the  slow  cooling  of 
the    impurities,    such    as    sulphide, 
le  and  silicide  of  iron  and  mangan- 
ich  freeze  or  consolidate  at  lower 
tures,  remain  liquid  or  semi-plastic 
ngcr  period  of  time  than  the  metal . 
id  in  course  of  the  consolidation  of 
illic  mass  the  above  impurities,  being 
specific  gravity,  gradually  liquate  to- 
ie  top  of  the  ingot  and  there  cbieBy 
Jr  consolidate.    Local  segregafion 


of  the  carbon  contents  also  frequently  oc- 
curs. The  impurities  appear  to  liquate  to- 
wards the  central  longitudinal  axis  of  pipe 
of  the  ingot,  near  the  summit  of  the  ingot» 
and  disseminate  themselves  amid  the  inter* 
crystalline  spaces  of  the  primary  crystals  of 
the  steel,  and  in  the  vertical  transverse  sec- 
tion of  the  finished  rail  these  parts  of  the  in- 
got are  mostly  found  at  the  lower  part  of 
the  rail  head,  adjacent  to  the  junction  of  the 
rail  head  with  the  web. 

"It  will  therefore  be  seen  that  the  top  of 
the  ingot  is  likely  to  be  the  place  where  the 
greatest  local  segregation  of  impurities  oc- 
curs. There  the  impurities  are  more  massed 
together,  and  in  this  situation  it  is  probable 
that  the  greatest  segregation  or  dissociation 
of  the  chemical  elements  from  mass  uni- 
formity takes  place.  The  abnormal  local 
concentration,  or  local  aggregation  of  the 
chemical  elements  is  thus  accounted  for. 
On  the  rolling  out  of  the  ingot  into  a  fin- 
ished rail  this  concentrated  aggregation,  or 
zone,  becomes  extended  along  the  interior 
longitudinal  axis  of  the  rail,  and  in  that  end 
of  a  rail  representing  the  top  of  the  ingot 
the  greatest  tendency  to  internal  weakness 
in  segregated  rails  will  be  found.  The  term 
longitudinal  segregation  therefore  appositely 
describes  such  a  condition  in  the  composi- 
tion and  structure  of  a  segregated  rail." 

It  has  long  been  understood  that  the 
"piping"  of  ingots  makes  it  desirable  that 
the  ends  of  rails  should  be  cut  off,  in  order 
that  only  sound  structure  may  remain  in  the 
completed  product.  The  investigatipns  of 
Mr.  Andrews  show,  however,  that  a  much 
greater  length  should  be  cut  off  than  has 
heretofore  been  the  practice. 

A  still  better  plan  may  be  found  in  the 
cutting  pff  of  the  top  of  the  ingot  itself,  to 
ensure  soundness  and  freedom  from  both 
segregation  and  piping  voids  in  the  finished 
rail. 

An  additional  point  of  interest  has  been 
the  indication  afforded  of  the  relative  extent 
of  the  segregation  of  the  respective  chemical 
constituents  in  steel  rails,  near  the  end  of  a 
rail  representing  the  top  of  an  ingot 

Analysis   show   that   sulphur   and   phos- 
phorus appear  to  have  the  greatest  tendency 
to    segregation,    and    afterwards    carbon, 
though  in  some  instances  caitV^oiv  \s  ca.^nl^<^ 
of  heavily  segregating.    S\\\coti  4o«&  tmsK.  10 
frequently  appear  lo  Viavt  se%t«gsXe4  \«»«- 
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;  though  m  some  instances  it  has  been 
served  to  have  done  so.  It  does  not,  how- 
er,  appear  that  an  absolute  rule  can  be  es- 
dlished,  as  local  and  other  special  circum- 
inces  may  induce  varied  segregated  for- 
itions. 

In  addition  to  the  local  internal  trans- 
rse  and  longitudinal  segregation,  an  ex- 
mal  segregation  has  also  been  observed, 
lis  is  also  doubtless  due  to  similar  causes 
those  which  produce  the  internal  effects. 
During  the  cooling  of  large  steel  ingots, 
addition  to  local  segregation,  near  the  top 
the  ingot,  there  may  sometimes  be  a  fur- 
er  transverse  migration  of  the  carbon  and 
her  elements  from  the  central  axial  part 
wards  the  exterior  of  the  ingot.  This  ten- 
:ncy  to  external  migration  of  the  chemical 
sments  is  most  likely  to  occur  near  the 
ittom  or  wider  part  of  the  ingot.  Now, 
ben  such  an  ingot  is  rolled  into  a  rail  say 
1  ft.  long  (which  is  finally  cut  in  30-feet 
ngths),  that  rail  representing  the  bottom 
the  ingot  is  likely  from  the  above  cause 
manifest  a  condition  of  local  external  seg- 
B;ation,  as  distinct  from  interior  axial  long- 
idinal  segregation;  whereas,  the  rail  rep- 


resenting the  top  portion  of  the  ingot  wool^ 
probably  afford  indications  only  of  interna 
local  axial  segregation.  Mr.  Andrews  think 
that  the  keeping  of  steel  ingots  for  an; 
lengthened  period  in  soaking  pits  tends  t 
promote  local  segregation  of  some  of  th 
chemical  constituents. 

If  either .  internal  or  external  local  sq 
regation  arising  from  any  cause  is  preset 
to  any  considerable  extent,  it  becomes 
serious  source  of  danger,  leading  to  the  sue 
den  fracture  of  rails.  An  example  is  ai 
forded  by  the  fracture  of  a  rail  on  a  bridg 
of  one  of  the  chief  English  railways,  whic 
nearly  produced  a  serious  accident  to  a 
express  train.  A  careful  investigation  wa 
made  into  the  cause  of  that  accident,  whic 
was  distinctly  traced  to  an  extensive  extei 
nal  segregation  of  some  of  the  chemical  coi 
stituents  of  the  rail  at  the  point  of  fracturi 
Other  cases  of  the  fracture  of  steel  rail 
which  have  occurred  in  main  line  service  .0 
various  railways,  have  been  investigate< 
and  on  careful  examination  it  was  found,  i 
many  instances,  that  the  cause  of  the  frac 
ture  was  mainly  due  to  the  local  segregatio 
of  some  of  the  chemical  constituents. 


LONG-DISTANCE    TELEPHONY. 


EXPERIMENTAL   TESTS   OF  THE  PERFORMANCE  OF  THE  PUPIN  SYSTEM  ON  TELEPHONE  LINES 

IN  GERMANY. 


Elektrotechnische  Zeitschrift, 


^T£ARLY  two  years  ago  there  appeared 
Al  in  the  pages  of  this  Magazine  an  ar- 
ticle from  the  pen  of  Professor  M.  I. 
upin,  describing  the  principles  upon  which 
s  important  improvements  in  long-distance 
lephony  are  based.  Since  that  time  the 
rstem  has  been  acquired  by  a  great  com- 
ercial  company  in  America,  and  now,  after 
iccessfully  sustaining  the  ordeal  of  ex- 
lustive  practical  tests,  it  has  been  adopted 
)  a  commercial  system  by  an  important  firm 

Europe.  The  tests  which  were  made  of  the 
rstem  in  the  United  States  were  not  given 
»  the  public,  but  with  a  more  liberal  policy 
le  engineers  who  conducted  the  investiga- 
on  in  Germany,  Messrs.  F.  Dolezalek  and 
.  Ebeling,  have  been  permitted  to  describe 
leir  investigations,  and  from  a  paper  pub- 
shed  by  them  in  a  recent  issue  of  the 
Uktrotechnische  Zeitschrift  some  account 

their  work  is  taken. 


The  principal  feature  of  the  Pupin  systei 
lies  in  the  introduction  of  inductance  coi 
at  certain  intervals,  to  reduce  the  dampii 
constant  of  the  line,  the  essential  point  beii 
the  fact  that  the  distance  between  the  coi 
should  be  a  fractional  part  of  the  wa^ 
length  of  the  alternating  current  used.  Lai 
oratory  tests  showed  that  the  distance  ov 
which  distinct  telephonic  communicati( 
can  be  held  may  be  increased  four  tim 
without  any  increase  in  the  conductor,  ai 
hence  without  material  increase  in  the  cc 
of  line,  and  it  was  to  verify  this  great  a 
vantage  that  the  experiments  were  ma< 
over  existing  telephone  lines  in  Germany. 

Messrs.  Dolezalek  and  Ebeling  give  in  th< 
report  the  mathematical  computations  shoi 
ing  the  relations  between  capacity,  self-i 
duction,  and  resistance  per  tmit  of  lengtii 
\m^,  ^Tv^  ^«cv  ^T^i^^ftA  \a  %WMr  how  tlie  I 
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theory  could  affect  existing  lines.  This  was 
made  possible  by  the  interested  co-operation 
of  the  German  Imperial  Post  and  Telegraph 
Office.  Two  sets  of  experiments  were  made. 
The  first  of  these  was  upon  the  cable  be- 
tween Berlin  and  Potsdam,  a  distance  of 
32.5  kilometers,  this  cable  containing  28 
double  conductors  of  copper,  i  inch  in  diam- 
eter, provided  with  paper  insulation,  and 
fitted  with  protection  of  lead  and  asphalt. 
There  were  14  of  these  conductors  placed  at 
the  disposal  of  the  experimenters,  this  en- 
abling several  multiples  of  the  distances  to 
be  tried,  while  at  the  same  time  comparison 
could  be  made  with  the  ordinary  conductors 
under  precisely  similar  conditions. 

The  only  change  which  was  made  in  the 
conductors  for  use  according  to  Pupin*s  sys- 
tem was  in  the  introduction  of  an  inductance 
coil  upon  each  conductor  every  1,300  meters 
of  length,  there  being  14  coils,  one  for  each 
conductor,  placed  in  a  case  and  connected  at 
the  manholes  communicating  with  the  cable. 
Measurements  of  the  original  conductors 
with  a  current  of  900  periods  showed  an  in- 
ductance of  0.0003  henry  per  kilometer,  and 
the  dampening  constant  was  0.06.  By  in- 
troducing the  inductance  coils  the  self-in- 
duction was  increased  200  times,  and  the 
dampening  constant  diminished  to  one-sixth. 

The  results  of  the  experiments  with  this 
cable  fully  confirmed  the  theory  as  to  the 
improvement  in  the  transmission  of  speech. 
For  single  lengths  of  the  cable  the  words 
were  heard  far  more  distinctly  and  at  a 
much  greater  distance  from  the  receiver 
than  with  the  ordinary  line.  With  an  in- 
crease in  the  distance,  obtained  by  using  two 
or  more  circuits  the  ordinary  lines  showed 
a  continual  weakening  in  the  sounds,  until, 
with  five  circuits,  corresponding  to  a  dis- 
tance of  162.5  kilometers,  speech  could 
hardly  be  distinguished,  although  on  the 
lines  equipped  with  the  Pupin  coils  intel- 
ligible conversation  could  readily  be  main- 
tained. Pushing  the  trials  still  further,  the 
lines  under  test  gave  audible  communication 
over  a  distance  of  422.5  kilometers. 

Experiments  were  then  made  with  the 
overhead  line  between  Berlin  and  Magde- 
burg, a  distance  of  150  kilometers.  This 
line  was  composed  of  bronze  wire,  2mm.  in 
diameter,  and  before  equipment  it  was  com- 
purd  With  a  similar  line,  3mm.  diam- 
eier,  w  the  same  service,    but    180  kilo- 


meters  long.  In  this  preliminary  trial  the 
distinctness  of  speech  over  the  smaller  wire 
was  naturally  poorer  than  over  the  larger 
wire.  Inductance  coils  were  then  placed  on 
the  2  mm.  wire,  spaced  4  kilometers  apart, 
this  being  done  without  interrupting  the  ser- 
vice, and  the  result  was  to  render  the  com- 
munication much  louder  than  over  the 
larger  wire. 

Similar  experiments  were  made  over  aa 
overhead  wire  between  Berlin  and  Potsdam, 
this  wire  being  2  mm.  in  diameter,  and 
upon  comparison  it  was  found  that  the  com- 
munications over  this  wire  in  normal  condi- 
tion were  about  the  same  as  over  the  i  mm. 
wire  in  the  cable,  when  provided  with  the 
inductance  coils. 

The  significant  fact  about  these  tests  lies 
in  the  full  proof  which  they  afford  of  the 
correctness  of  Professor  Pupin's  theoretical 
computations.  In  every  instance  the  intro- 
duction of  coils  of  the  size  determined  bf 
calculation,  at  points  indicated  by  the  the- 
ory, resulted  in  either  a  great  increase  in 
the  volume  and  distinctness  of  articulate 
sounds  transmitted,  or  permitted  a  corre- 
sponding increase  in  the  distance  of  trans- 
mission to  be  effected.  As  a  result  it  has 
become  altogether  possible  to  provide  en- 
tirely satisfactory  telephonic  communicatioo 
between  Paris  and  St.  Petersburg,  or  be- 
tween Berlin  and  London.  An  entirely  new 
phase  in  the  development  of  long-distanoe 
telephony  has  been  inaugurated,  and  im- 
portant results  must  certainly  follow. 

So  far  as  the  use  of  telephone  commtmi- 
cation  upon  submarine  cables  is  concerned, 
the  system  is  theoretically  entirely  applicable. 

Its  first  uses  in  this  department  will  nn- 
doubtedly  be  in  the  shorter  lines  in  the  Med- 
iterranean, Baltic,  and  North  Seas,  so  that 
telephonic  communication  may  be  estab- 
lished between  London,  Copenhagen,  Stock- 
holm, etc.,  with  difRculty.  Even  if  tele- 
phonic communication  is  not  desired,  the  in- 
troduction of  inductance  coils  will  permit 
the  use  of  high-speed  telegraph  transmit- 
ters upon  submarine  cables,  thus  greatly  in- 
creasing their  commercial  value. 

As  to  transatlantic  telephony,  the  principal 
difficulty  appears  now  to  be  that  of  placiniq^ 
and  securing  the  md\ic\ax\c^  ccJ^^^Vwx  ^Hx«t 
experience  has  been  Yvad  VaVi  ^Vio\\fet  ca^^w 
this  mechanical  proVAcm  W\\\  do>^jjAe**  "^ 
overcome. 


HIGH-SPEED  PUMPS. 


THE   DEVELOPMENT   OF    MACHINERY   FOR    PUMPING  WATER  AT  HIGH   SPEEDS   WITHOUT 

EXCESSIVE  SHOCK. 

La  Revue  Technique — Revue  de  Micanique. 


N  the  design  of  machinery  for  pumping 
water  the  inertia  of  the  liquid  has  al- 
ways been  an  important  element  in  the 
oblem,  and  any  sudden  changes  in  direc- 
m  or  velocity  of  the  column  of  water 
ve  been  avoided  as  objectionable  and  in- 
rious  both  to  the  machinery  and  the  pipe 
le.  The  usual  method  of  avoiding  in- 
rious  action  from  inertia  has  been  to  keep 
ithin  moderate  speeds,  ordinary  practice 
ing  to  use  piston  speeds  not  exceeding 
to  metres  per  second  (about  80  feet  per 
inute),  and  not  more  than  60  revolutions 
:r  minute  for  rotative  pumps. 
During  the  past  few  years,  however,  these 
eeds  have  been  greatly  exceeded,  and  it  is 
iw  well  understood  that  with  proper  at- 
ntion  to  certain  details  of  design,  danger 
om  shock  both  with  frequent  strokes  and 
gh  rotations  can  be  avoided. 
In  a  recent  issue  of  the  Revue  de  Mi- 
mique  this  subject  of  high  speed  pumps  is 
eated  by  M.  Lecuir  very  completely,  while 
La  Revue  Technique,  M.  Diemer  de- 
:ribes  some  examples  of  high-speed  pumps 
chibited  at  Diisseldorf. 
As  long  ago  as  1876  the  firm  of  Farcot 
ssigned  a  pump  which  operated  with  a 
;8ton  speed  of  1.80  metres  per  second 
ibout  350  feet  per  minute),  this  result 
ting  obtained  by  a  judicious  arrangement 
i  the  valves  and  care  in  the  design  and 
3sition  of  the  air  chambers,  but  notwith- 
anding  the  success  which  was  obtained 
ith  this  machine,  the  example  was  not 
)llowed  at  that  time. 

The  real  development  of  modem  high- 
;>eed  pumps  dates  from  1883,  and  is  a  di- 
5ct  consequence  of  the  application  of  the 
idicator  to  the  study  of  the  action  taking 
lace  in  the  interior  of  the  machine,  the 
idicator  having  proved  as  valuable  in  con- 
ibuting  to  the  improvement  of  pumps  as 
:  had  previously  been  with  the  develop- 
lent  of  the  steam  engine.  The  use  of  the 
idicator  as  a  means  of  solving  this  prob- 
«n  appears  to  have  been  first  made  \n 
vfcssor  Riedltr,  and  in  consequence  oi 
investigations  it  was  made  dear  that 


the  future  course  of  improvement  in  pump- 
ing machinery  lay  in  the  adoption  of  hifl^ 
speeds,  this  permitting  great  reduction  in 
dimensions,  increase  in  capacity,  and  im- 
provement in  operation,  due  to  the  smaller 
masses  in  operation.  Since  that  time  the 
development  of  electric  driving  has  created 
a  demand  for  direct-driven  pumps  capable 
of  being  operated  at  high  rotative  speeds, 
so  that  the  whole  question  has  proved  an 
important  one. 

The  result  of  the  investigation  of  the 
action  of  pumps  by  use  of  the  indicator  re- 
vealed several  fundamental  facts. 

1.  The  influence  of  the  size  of  the  vahe 
seat  was  found  to  be  far  less  than  had  been 
theoretically  supposed  to  be  the  case,  even 
with  valves  which  were  almost  completely 
balanced. 

2.  The  heaviest  shocks  were  found  to 
be  produced  by  the  suction  valves. 

3.  The  shocks  due  to  the  valves  were 
diminished  in  proportion  as  the  level  of  wa- 
ter above  the  valves  in  the  air  chambers 
was  reduced. 

4.  The  magnitude  of  the  shock  varied 
with  the  weight  of  the  valves. 

It  is  evident  that  the  velocity  with  which 
a  pump  can  be  operated  depends  upon  the 
conditions  which  are  necessary  to  maintain 
a  continuous  column  of  liquid,  and  that  this 
also  involves  the  necessity  of  having  the 
valves  operate  regularly  and  with  a  mini- 
mum of  shock. 

Theoretically  the  valves  should  operat* 
automatically  at  the  moment  when  the  pis- 
ton reverses  its  direction.  The  movement 
of  the  piston,  together  with  the  column  of 
water,  has  gradually  been  brought  to  rest; 
the  pressure  upon  the  valve  has  been  grad- 
ually diminished,  and  it  should  reach  its 
seat  just  as  the  plunger  attains  the  dead 
point. 

As  a  matter  of  fact  these  theoretical  re- 
lations do  not  occur.  The  valve  is  still  at 
a  considerable  distance  from  its  seat  wbm 
'CcL^t  mo\\oti  oi  iVv^  \>lunger  is  reversed,  and 
Ottie  d<^7  ^VCv^  wicax^  m  SXa  OtfsddoD^  1 

dv3Lce^  ^  %VkoO«.  viVvOa.  ^c^^oi^  xsym  ^^m^  ^ 
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tftnce  of  the  valve  from  its  seat,  and  upon 
the  mass  of  water  which  is  compelled  to 
make  a  reverse  movement 

Various  methods  have  been  suggested  to 
avoid  this  objectionable  action.  The  most 
obvious  plan  is  to  have  the  valves  operated 
by  positive  mechanical  connectio{i  with  the 
inoving  parts  of  the  machine,  so  that  they 
can  be  set  to  close  at  any  predetermined 
pointy  in  a  manner  similar  to  the  valve  gear 
of  a  steam  engine.  This  was  done  by  Cor- 
liss in  a  sewage  pumping  engine  at  Boston, 
and  a  similar  construction  has  since  been 
used  with  much  success  by  Riedler  in  va- 
rious parts  of  Germany  and  elsewhere. 
Riedler  has  designed  pumps  operating  at  80 
revolutions  per  minute  and  with  a  piston 
speed  of  3.45  metres  per  second  (about 
680  feet  per  minute),  delivering  16  cubic 
metres  of  water  against  a  head  of  188  me- 
tres, without  shock. 

While  mechanically  operated  valves  are 
a  satisfactory  solution  of  the  problem  for 
large  and  important  'machines,  much  pro- 
gress has  also  been  made  in  the  design  of 
smaller  pumps,  of  which  the  valves  are 
operated  by  the  action  of  the  water,  and 


which  can  yet  be  driven  at  high  speeds 
without  shock.  This  has  been  made  pos- 
sible mainly  by  improved  valve  constmctiofi, 
and  by  judicious  arrangement  of  air  Cam- 
bers. The  actual  weight  of  the  valve  itsdf 
has  been  found  to  be  an  important  dement 
in  the  retardation  of  its  closing,  and  lighter 
valves,  closed  by  springs,  have  been  used. 
Especial  care  has  been  taken  with  the 
arrangement  of  the  suction  valves,  and  air 
chambers  on  the  suction  side  have  been 
found  to  be  most  effective,  when  properly 
placed. 

M.  Lecuir  illustrates  the  importance  of  the 
proper  action  of  valves  and  air  chambers  by 
an  analysis  of  a  number  of  pump  indicator 
diagrams,  and  shows  several  forms  of  valve 
construction  which  have  proved  satisfactory 
in  minimising  shock  at  high  speeds. 

An  excellent  example  of  such  a  form  of 
express  pump  is  found  in  M.  Diemer's  de- 
scription of  the  Klein  pump,  exhibited  at 
Diisseldorf,  this  pump  delivering  water 
against  a  head  of  35  metres  when  runmtiig 
at  170  revolutions,  while  similar  punps 
have  operated  against  heads  of  60  metres, 
at  a  speed  of  200  revolutions. 


ELECTRICITY  IN   RAILROAD  SHOPS. 

METHODS  OF  EMPLOYING  ELECTRIC  POWER  TO  THE  HIGHEST  ADVANTAGE  FOR  ECONOMY   ANIT 

CONVENIENCE  OF  DISTRIBUTION. 

L.  R,  Pomeroy — Central  Railway  Club. 


ELECTRIC  transmission  of  power  is 
now  coming  to  be  extensively  con- 
sidered as  a  desirable  method  for  use 
ia  machine  shops  and  manufacturing  es- 
tablishments of  all  kinds,  but  in  order  that 
its  advantages  may  be  fully  secured  it  is  de- 
sirable that  any  installation  should  be  made 
with  due  regjard  to  the  character  of  the  es- 
tablishment. Thus  for  some  factories  the 
group  system  offers  especial  advantages, 
while  in  other  separate  motors  for  every 
machine  are  preferable.  Questions  of  wir- 
ing, voltage,  kind  of  motors,  etc.,  may  often 
be  best  decided  according  to  the  methods  of 
work  and  the  nature  of  the  loads,  and  in 
every  case  expert  judgment  should  be 
passed  upon  the  general  arrangement  of  any 
installation. 

In  a  paper  recently  presented  before  the 
Central  Railway  Gub,  Mr.  L.  R.  Pomeroy 
<fiscti8sed  the  considerations  which  should 


apply  to  the  use  of  electric  driving  in  rail- 
road shops,  and  as  these  are  similar  in  many 
respects  to  general  machine  works,  his  re- 
marks are  of  wide  application  and  value. 

'*The  mere  economy  of  transmission  is 
one  of  the  least  reasons  or  advantages  to  be 
gained  by  electric  driving,  as  the  mere  cost 
of  power  is  but  a  small  proportion  of  the 
total  cost  of  operating  the  shop.  The  cost 
of  fuel  used,  on  the  average,  is  not  over  3 
per  cent,  of  the  cost  of  the  article  produced 
(labor  and  other  items,  in  which  time  is  a 
factor,  representing  about  47  per  cent,  and 
material  the  other  half).  Thus  it  is  patent 
that  the  power  that  goes  into  the  product  is 
a  small  item  in  itself,  and  any  saving  we 
may  effect  in  that  power  is  not  very  im- 
portant. But  if,  by  introducing  a  system 
that  effects  even  a  small  saving  in  the  cost 
of  power,  we  can  produce  9l  savrn^  oV  ^x^xa 
5  to  50  per  cent.  \ti  \Yve  cwX  ^  v^fA^MX 
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raed  out,  a  saving  many  times  as  great 

the  initial  saving  which  brought  it  about, 
e  subject  becomes  interesting  and  worthy 

careful  consideration.  Notwithstanding 
e  foregoing,  the  power  question  is  worthy 

consideration,  and  what  follows  is  offered 

a  brief  suggestion  covering  this  phase  of 
e  question. 

"The  loss  of  power  from  shafting  is  con- 
mt,  as  long  as  the  engine  is  running, 
lether  one  machine  or  a  hundred  be  in 
eration,  while  the  loss  of  electric  trans- 
Ission  is  a  percentage  of  the  actual  power 
ed.  For  all  mechanically  driven  shops 
B  friction  load  is  a  very  large  percentage 

the  average  load.  The  friction  load  de- 
nds  upon  the  condition  of  the  shafting, 
eed,  size  and  number  of  belts,  and  the 
gnment  of  hangers." 

Mr.  Pomeroy  takes  a  practical  example, 
d  plots  curves  showing  the  relation  of 
iciency  to  the  magnitude  of  the  load,  with 
ta  enabling  mechanical  and  electrical 
iving  to  be  compared,  the  result  showing 
It  with  electric  driving  the  efficiency  is 
out  68  per  cent,  at  half  load,  as  compared 
th  30  per  cent,  for  mechanical  transmis- 
tn,  while  at  full  load  the  electrical  trans- 
ssion  reached  74  per  cent,  and  the  me- 
anical  drive  attained  only  60  per  cent. 
ijs  gain,  however,  cannot  be  expected  un- 
s  the  electrical  machinery  is  carefully 
ected,  although  of  course  an  efficiency  of 

per  cent,  for  mechanical  transmission  is 
t  to  be  had  unless  shafting  is  carefully 
gned,  belts  kept  in  good  order,  and  lubri- 
:ion  properly  maintained,  so  that  both  sys- 
ns  are  alike  in  this  respect. 
K  great  element  in  transmission  losses  is 
I  intermittent  character  of  the  load.  When 
;  load  is  maintained  continuously  at  the 
iximum,  a  fair  efficiency  can  be  secured 
th  mechanical  transmission,  but  such 
jes  are  unusual.  With  electric  driving^ 
wever,  the  irregularities  in  the  demand 
•  power  have  far  less  effect  upon  the 
iciency. 

'There  is  no  consumption  of  power  when 
;  motor  and  machine  are  not  in  operation, 
lere  are  no  power  losses  when  the  motor 
not  in  use ;  no  so-called  dead  load  losses, 
e  to  mechanical  friction  of  the  shafting 
item;  no  transmission  losses  in  the  line 
icn  the  electric  current  is  not  required. 

addition  to  the  foregoing  losses  due  to 


direct  mechanical  transmission,  there  are 
further  losses  due  to  indirect  transmissioo; 
namely,  when  the  shops  are  driven  by  s^ 
arate  engines,  each  receiving  steam  through 
long  pipes  running  from  a  central  plant 

"Loss  in  steam  pipes  is  frequently  the 
most  serious  of  all,  and  many  times  a  con- 
tinuous, loss,  night  and  day.  When  the 
pipes  are  lagged — ^as  laggings  in  general 
possess  various  degrees  of  efficiency, 
roughly  speaking — ^the  condensation  loss 
amounts  to  an  equivalent  in  steam  of  half  a 
ton  of  coal  per  annum  per  sq.  ft.  of  uncov- 
ered pipe  surface  if  continually  under  steam 
and  exposed  to  the  atmosphere,  while  with 
the  best  lagging,  the  equivalent  is  one-sixth 
of  a  ton. 

"When  the  engines  are  small  and  scat- 
tered about  the  works  they  may  consume 
all  the  way  from  50  to  250  lbs.  of  steam  per 
indicated  horse-power  per  hour.  As  it  is 
possible  to  generate  electric  power  in  one 
centrally  located  power  house,  with  gener- 
ators driven  by  steam  turbines  of  moderate 
size  and  at  greatly  reduced  first  cost  over 
equivalent  reciprocating  engines,  with  a 
guaranteed  steam  consumption  of  from  ao 
to  22  lbs.  per  k.  w.  hour,  or  12  to  17^  lbs. 
per  i.  h.  p.,  the  foregoing  figures  are  sig- 
nificant." 

Mr.  Pomeroy  sums  up  the  advantages  of 
electric  driving  in  much  the  same  general 
manner  as  has  been  done  heretofore,  lay- 
ing especial  emphasis,  however,  upon  the 
value  of  features  other  than  mere  efficiency 
of  power  transmission.  Thus,  cost  of  main- 
tenance, convenience  of  arrangement  of 
tools,  facility  in  additions  and  extensions  of 
plant,  and  convenience  in  speed  variation, 
all  are  shown  to  possess  great  value  in  the 
ultimate  efficiency  of  the  plant,  and  all 
should  be  considered  in  replacing  mechan- 
ical transmission  methods  by  electricity. 

Coming  to  the  especial  advantages  of 
electric  power  in  the  railroad  shop  Mr. 
Pomeroy  takes  a  concrete  example. 

The  Baldwin  Locomotive  Works  claim 
that  the  introduction  of  electricity  made  a 
direct  saving  of  20  per  cent,  in  the  pay  rolls 
and  40  per  cent,  in  shop  area.  The  intro- 
duction of  cranes,  made  possible  by  the  in- 
troduction of  electricity,  enables  the  re- 
duction of  the  laboring  force  by  one-tenth 
of  that  previously  employed.  The  advant- 
ages of  cranes  are  a  legitimate  claim  in  &• 
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electricity,  for  the  reason  that  ex- 
us  and  efficient  cranes  are  impos- 
^ithout  electricity. 

supposing  a  typical  railroad  shop 
sing  several  buildings,  there  are  three 
n  which  electric  power  may  be  ap- 
each  varied  in  the  amount  of  first 
and  the  corresponding  advantages 
:  are  directly  proportional: 
St — ^The  simplest  and  most  elementary 
1  would  be  the  erection  of  a  central 

station,  conducting  the  current  to 
iiilding  and  operating  by  a  single  mo- 
sufficient  capacity  to  run  the  shop, 
ond — The  same  as  in  the  foregoing, 
ply  group  driving  in  each  shop  by  a 
for  each  department  or  to  economical 
s  of  main  line  shafting.  This  latter 
like  the  first,  would  not  demand  any 
ingement  in  location  of  tools, 
ird— Same  as  in  case  one,  but  re- 
c  the  tools  with  reference  to  depart- 
and  locations,  providing  for  a  given 


sequence  of  work  through  the  shop.  Re- 
move overhead  shafting  and  thereby  make 
possible  the  use  of  electric  cranes  where 
advantageous.  Such  shafting  as  necessary 
to  be  retained  can  be  carried  on  brackets  to 
side  walls  or  main  columns.  Arrange  for 
such  a  combination  of  group  and  individual 
drives,  as  will  place  constant  speed  tools 
as  far  as  possible  in  the  groups,  and  pro- 
vide individual  drives  for  such  tools  as  de- 
mand variable  speed  or  are  more  or  less  iso- 
lated or  used  intermittently. 

"A"  shop  manager  commencing  by  adopt- 
ing plan  number  one  would  soon  see  the 
advantages  of  plan  number  two,  and  the 
experience  with  plans  one  and  two  woUld 
readily  lead  to  a  recommendation  of  plan 
number  three.  In  addition  to  the  general 
advantages  of  electric  shop  driving,  the  cen- 
tral power  station  can  provide  for  shop, 
station  and  yard  lighting,  operating  turn- 
tables, water  and  coal  stations,  without  ad- 
dition to  the  power  station  force." 


THE  CONTRACT  SYSTEM  OF  WAGES. 

STRIAL   METHODS   OF  THE  BALDWIN   LOCOMOTIVE    WORKS — CONTRACT    AND    PIECE-WORK 
SYSTEMS  IN   PRACTICAL  USE. 

American  Academy  of  Political  and  Social  Science. 


E  of  the  largest  and  most  important 
industrial  establishments  in  the  Unit- 
ed States  is  the  Baldwin  Locomotive 
i,  and  hence  such  a  complete  exposi- 
f  its  industrial  and  wage  system  as 
ven  by  Mr.  Converse  in  the  Annals  of 
nerican  Academy  of  Political  and  So- 
ience  demands  attention  as  an  impor- 
sntribution  to  the  subject  of  applied 
rial  economics. 

Converse  states  the  gist  of  the  whole 
»n  in  his  opening  paragraph : 
•  secret  of  the  success  of  the  Ameri- 
anufacturer,  that  which  enables  him 
1  out  a  uniformly  good  article  in  a 
ime  and  at  a  low  cost,  lies  in  the  en- 
f  his  production.  The  chief  element 
production  is  the  personnel,  the  char- 
md  method  of  treatment  of  the  labor 
red.  The  American  manufacturer  has 
d  the  fact  that  to  get  the  best  result 
le  largest  output  from  his  plant  the 
t  of  his  laborer  and  himself  must  be 
nony.  This  is  not  a  sentimental  the- 
t  sound  hus'wess  policy.    It  is  to  the 


advantage  of  the  employer  to  pay  high 
wages  for  good  work  quickly  and  accurately 
done,  rather  than  to  pay  low  wages  for 
slow  and  slovenly  work.  The  laborer  docs 
better  when  he  realizes  that  his  work  is  ap- 
preciated and  that  increased  effort  and  dili- 
gence meet  with  substantial  recognition  and 
reward.  The  workman  is  encouraged  to 
exercise  his  brain  and  is  given  extra  pay  or 
promoted  for  having  done  something  or  dis- 
covered something  to  the  advantage  of  his 
employer." 

From  the  first  organization  of  the  works, 
about  fifty  years  ago,  the  product  of  the 
works  was  arranged  according  to  a  classifi- 
cation which,  with  necessary  modifications 
has  been  continued  down  to  the  present 
time.  In  this  system  the  various  types  of 
engines  built  are  grouped  according  to  cer- 
tain salient  features  involved  in  their  con- 
struction, primarily  based  upon  the  number 
and  arrangement  of  the  driving  and  truck 
wheels,  and  the  size  and  number  of  the  cyl- 
inders. The  general  prmd^^^  t^^iccE\^<e.% 
that  used  in  botanical  scxenlxfic  nomexvd^- 


re 
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ire,  the  locomotives  being  reduced  to  their 
enus  and  species  by  means  of  a  combina- 
on  of  figures  and  letters  which  indicate  the 
3tal  number  of  wheels  under  the  engine, 
le  number  of  driving  wheels,  the  diameter 
f  the  cylinders,  and  whether  they  are  sin- 
le-expansion  or  compound.  All  the  work 
pon  each  type  of  engine  is  kept  under  this 
nit  system  of  classification,  including  de- 
igning, drawing,  purchase  of  materials,  and 
me  recording. 

"A  further  advantage  of  this  unit  system 
f  production  appears  in  the  accounting  de- 
artment.  Two  sets  of  books  are  kept — z, 
nancial  and  a  manufacturing  set.  In  the 
nancial  department  accounts  are  kept  of 
lies,  purchases  and  expenditures.  In  the 
lanufacturing  books  a  separate  account  is 
pened  with  each  locomotive  and  the  mate- 
al  entering  into  its  construction  and  the 
ibor  expended  on  it  are  charged  against 
lat  locomotive.  At  the  end  of  the  year 
lese  two  sets  of  books  must  balance  each 
ther.  By  this  method  the*  actual  cost  of 
ich  locomotive  is  obtained  with  accuracy 
id,  allowing  for  fluctuations  in  price  of 
iw  materials,  correct  quotations  can  be 
lade  for  any  class  of  engine. 
"It  is  upon  this  unit  system  of  locomotive 
assification,  by  means  of  which  the  identity 
f  each  locomotive  is  preserved,  that  the 
^stem  of  the  labor  organization  and  man- 
jement  of  the  establishment  is  based." 
Since  about  thirteen  thousand  men  are 
nployed  at  the  establishment,  the  question 
I  labor  management  is  an  important  one, 
id  the  variety  of  work  carried  on  renders 
le  shop  more  general  in  its  character  than 
light  at  first  be  supposed.  Thus  the  skilled 
bor  includes  iron-founders,  brass-found- 
's,  blacksmiths,  machinists  of  all  kinds, 
oodworkers,  tinners,  carpenters,  painters, 
)pper-workers,  plasterers,  and  sheet-iron 
orkers.  About  two-thirds  of  the  men  are 
cilled  mechanics  and  one-third  unskilled 
boring  force.  These  men  have  their  wages 
jckoned  by  the  hour,  the  average  being  30 
mts  per  hour  for  skilled  labor  and  16  cents 
>r  unskilled  labor.  By  far  the  greater  por- 
on  of  the  work,  however,  is  paid  for  at 
ece  rates,  the  unit  system  of  production 
aking  it  desirable  that  all  work  should  be 
imed  out  by  the  piece. 
"In  the  Baldwin  Locomotive  Works,  two 
rms  of  piece-work  arc  represented,  \vl\ 


Piece-work  proper,  where  the  workman 
paid  according  to  the  quantity  prodnoei 
and  a  contract  system,  where  sub-foreoM 
called  contractors,  are  entrusted  with  l! 
execution  of  a  portion  of  the  work  on  a  1 
comotive;  for  example,  the  entire  constn 
tion  of  the  cylinders,  or  the  erection  of 
certain  number  of  tanks.  The  contxict 
has  entire  charge  of  the  job,  seeing  that  tl 
raw  material  is  delivered  in  time,  that  ll 
men  are  prompt  and  diligent,  that  tools  a 
in  repair  and  machines  do  not  break  doir 
The  contractor  is  paid  for  the  job,  the  ioi 
paying  directly  to  each  workman  for  tl 
labor  on  the  job.  The  contractor  caxmo 
therefore,  get  more  than  the  amount  di 
him  on  any  one  job  by  curtailing  the  wafi 
of  his  labor.  The  contractor  is  a  pieo 
worker  on  a  larger  scale.  As  he  is  paid  b 
the  job,  he  has  an  incentive  to  turn  out  hi 
work  as  quickly  as  possible  and  to  get  1 
much  work  as  possible  out  of  the  men  osdc 
him." 

Apart  from  the  incentive  to  the  men  I 
make  the  maximum  output  under  the  piec 
rate  system,  the  saving  in  time  in  oth« 
respects  is  noteworthy.  Time  is  economize 
everywhere  in  handling  materials,  and  i 
passing  work  in  progress  from  one  depart 
ment  to  another,  and  when  any  intermptio 
or  breakdown  occurs  the  workmen  are  moi 
interested  than  any  one  else  in  a  speedy  n 
sumption  of  operations. 

"The  contract  and  piece-work  system 
insure  quantity  of  product;  a  rigid  systa 
of  inspection  insures  quality  of  product  I 
order  to  insure  good  workmanship  an  a 
tremely  rigid  system  of  inspection  is  mail 
tained  and  contractors  and  piece-workei 
are  held  to  strict  account  if  the  quality  < 
their  work  falls  below  the  standard. 

"Another  feature  of  the  piece-work  tyi 
tern,  which  is  at  the  same  time  an  advai 
tage  and  a  disadvantage,  is  the  specialize 
tion  which  it  naturally  entails.  In  the  kii 
of  machine  work  done  at  the  Baldwin  Loa 
motive  Works,  the  same  operation  is  pe 
formed  over  and  over  again  many  time 
The  piece-worker,  doing  the  same  thing  r 
peatedly,  soon  finds  out  the  best  and  gnid 
est  way  to  do  the  work  and,  as  he  can  mil 
more  money  doing  his  specialty,  he  is  H 
urally  unwilling  to  be  shifted  to  anotti 
machine  or  another  dass  of  work.** 

Svni^  tS^A  higjh  degree  of  spedaliatk 
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tends  to  prevent  the  development  of  general 
mechanics,  the  company  has  established  a 
q>ecial  system  of  apprenticeship,  under  mod- 
erate pay,  but  with  especial  opportunities 
for  learning  the  trade. 

"The  policy  of  the  firm  is  to  make  the  in- 
terest of  the  men  identical  with  its  own. 
Hard  work  is  required  but  high  wages  are 
paid,  ingenuity  is  encouraged,  and  intelli- 
gent and  faithful  work  is  liberally  rewarded. 
Piece-rates  are  seldom  cut,  and  then  only 
on  account  of  the  introduction  of  a  time- 
saving  tool  in  which  case  the  workman 
shares  in  the  gain  accruing.  The  policy  is 
to  maintain  a  uniform  piece-rate  for  all  the 
men  doing  a  certain  class  of  work.  If  one 
man    shows   especially   marked   ability,   he 


may  be  shifted  to  another  job;  usually  being 
made  a  contractor  or  sub-foreman.  The 
policy  of  the  establishment  is  to  make  pro- 
motions from  within,  foremen,  bosses  or 
superintendents  are  not  imported.  There 
are  no  hereditary  rights  to  important  poti- 
tions." 

The  criterion  of  the  success  of  the  sys- 
tem is  the  fact  that  it  has  persisted  through 
a  long  period  of  years,  and  that  labor  trou- 
bles are  practically  unknown  in  the  works. 
Many  of  the  men  occupying  high  positions 
in  the  establishment,  and  several  members 
of  the  firm  have  risen  from  the  ranks  of  the 
workmen,  while  the  commercial  develop- 
ment of  the  works  is  sufficient  evidence  of 
the  wisdom  of  its  management. 


THE  THEORY  OF  ELECTRONS. 

MODERN  RESEARCHES  INTO  THE  THEORY  OF  THE  NATURE  OF  ELECTRICITY  AND  ITS  RELATIONS 

TO  MATTER. 

Sir  Oliver  Lodge — Institution  of  Electrical  Engineers. 


THE  applied  science  of  engineering  has 
always  been  obliged  to  proceed  in  its 
work  with  but  an  imperfect  knowl- 
edge of  the  materials  with  which  its  work 
is  done,  and  with  but  few  exceptions  the  the- 
ory has  been  developed  largely  from  the  data 
acquired  jn  the  course  of  practical  work. 
When,  by  some  especially  brilliant  deduc- 
tion, a  scientific  man  produces  from  theo- 
retical considerations  alone,  a  detailed  prac- 
tical application  of  scientific  principles,  the 
feat  is  hailed  with  an  admiration  which 
clearly  shows  its  unexpected  nature,  and  in 
many  instances  the  really  practical  work  of 
such  men  as  Faraday,  Maxwell,  Mayer, 
Thomson  and  others,  is  often  considered 
mere  theory  until  some  subsequent  experi- 
ence shows  how  practical  it  really  was. 

Thus,  electrical  engineers  have  pushed 
their  practical  work  to  a  high  state  of  de- 
velopment, producing  generators  and  mo- 
tors possessing  efficiencies  far  surpassing 
anything  which  has  been  attained  in  the  old- 
er science  of  steam  engineering,  while  at 
the  same  time  using  the  old  and  acknowl- 
edged imperfect  theories  of  electricity,  and 
constantly  admitting  their  ignorance  of  its 
tme  nature.  At  the  same  time  the  physi- 
cists have  been  active  in  studying  the  ob- 
served phenomena  and  deducing  from  the 
results  of  this  practical  work  theories  which 


accord  more  and  more  completely  with  the 
facts.  The  result  has  been  the  development 
of  the  hypothesis  of  electrons,  a  step  toward 
a  working  theory  of  electricity  which  has 
hardly  been  appreciated  by  practical  elec- 
tricians because  of  their  imperfect  acquaint- 
ance with  its  principles. 

For  these  reasons  the  important  paper  of 
Sir  Oliver  Lodge,  upon  the  subject  of 
Electrons,  presented  before  the  Institution 
of  Electrical  Engineers,  and  published  in 
full  in  the  Electrician,  demands  especial  at- 
tention, placing,  as  it  does,  the  elements  of 
theory  in  a  manner  adapted  for  the  intelli- 
gent study  of  the  general  reader  as  well  as 
the  student  of  physics. 

Starting  with  the  electrostatic  conditions 
surrounding  a  charged  sphere,  with  its  radi- 
ating lines  of  force,  the  phenomena  which 
accompany  its  movement  through  the  ether 
are  considered;  the  combination  of  lines  of 
electric  force  and  the  motion,  producing 
new  lines  of  magnetic  force,  these  latter, 
unlike  the  lines  of  electric  force,  being 
curves.  The  magnetic  field  comes  into  exist- 
ence when  the  charged  body  begins  to  be 
moved,  and  dies  away  as  it  comes  to  rest, 
its  strength  depending  upon  the  potential  of 
the  electric  charge.  When  the  motion  of 
the  body  is  being  acceletal^d  xScAt^  v&  vci  vol- 
creasing  current,  nVtYi  %^l-\nAMifi^\<m  «xA  v 
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ectromotive  force  which  opposes  the  mo- 
yn ;  when  the  motion  is  decreasing  there  is 
I  electromotive  force  in  the  same  direction, 
nding  to  increase  the  motion.  The  phe- 
miena  are  similar  in  character  with  those 
:  inertia,  and  it  is  not  improbable  that  they 
t  identical  with  it  Whatever  inertia  a 
aterial  sphere  may  have  considered  as 
atter,  it  will  possess  more  when  it  is 
larged  with  electricity,  and  the  amount  or 
:tra  or  electrical  inertia  is  proportional  to 
e  electrostatic  energy  of  the  charge. 
Now  in  order  to  confer  upon  any  electric 
[arge  an  appreciable  mass,  it  is  necessary 
make  its  potential  extremely  high — ^that 
to  concentrate  it  upon  a  very  small  sphere. 
f  observation,  however,  the  charge  on  an 
om,  as  determined  in  electrolysis,  is  so 
lall  that  if  it  were  distributed  uniformly 
K>n  a  sphere  the  size  of  an  atom  its  poten- 
il  would  be  only  about  3  volts,  and  the  in- 
tia  of  a  body  possessing  the  corresponding 
icrgy,  when  moving  at  the  speed  of  light, 
e  minimum  speed  at  which  radiation  could 
1'  produced,  is  so  minute  that  the  charge, 
ben  distributed  over  an  atom  would  add 
»  appreciable  fraction  to  its  apparent  mass. 
,  however,  the  size  of  the  sphere  be  still 
rther  diminished,  the  potential  will  be  cor- 
spondingly  raised,  so  that  the  requirement 
r  the  existence  of  a  charge  corresponding 
Ith  observed  effects  is  that  of  a  body  much 
laller  than  any  existing  atom. 
Taking  the  charge  of  a  monad  atom  as 


the  unit  electric  charge,  we  have  the  posii- 
Inlity  of  considering  the  charge  apart  from 
the  atom  as  a  natural  unit  of  dectridty. 
The  atom  with  its  charge  is  called  an  ion. 
The  charge,  considered  alone,  without  its 
atom,  is  called  aur  electron,  or  natural  elec- 
trical unit  This  is  the  smallest  known  por- 
tion of  electricity,  of  which  we  can  have 
multiples,  but  of  which  it  is  impossible  to 
have  fractions.  Every  atom  carries  a  defi- 
nite charge,  the  monad  atom  one,  the  dyad 
atom  two,  etc.,  but  none  of  them  carries  a 
partial  charge. 

It  is  therefore  seen  that  we  have  deduced, 
from  the  measured  effects  of  electrical  in- 
ertia, the  probability  of  the  existence  of 
ultimate  particles  of  electricity,  so  minute 
that  they  may  pass  freely  between  the 
spaces  between  the  ordinary  atoms  of  mat- 
ter, and  which  in  fact  may  themselves  form 
the  ultimate  constitution  of  matter. 

Already  the  modem  theory  of  chemistry 
has  become  greatly  modified  by  reason  of 
the  study  of  the  electron  h3rpothesis,  and  it 
is  possible  that  from  it  also  it  may  become 
possible  to  explain  the  phenomena  of  gravi- 
tation and  cohesion.  The  lines  along  which 
such  investigations  must  be  carried  are  wdl 
indicated  in  the  exceedingly  able  address  of 
Sir  Oliver  Lodge,  and  in  spite  of  the  p  n>- 
found  nature  of  the  reasoning,  it  is  a  most 
fascinating  phase  of  that  pure  science 
which  may  become  the  practical  work  of 
the  impending  future. 


SUPERHEATED  STEAM. 

A  REVIEW  OF  CURRENT  PRACTICE  IN  THE  UNITED  STATES  IN  CONNECTION  WITH  STEAM 
ENGINE  DESIGN  AND  OPERATION. 

Ernest  Foster — Engine  Builder^   Association. 


rHE  advantages  of  superheating  as  a 
means    of    preventing    condensation 
losses  in  steam  engines  are  now  well 
iderstood,  and  it  is  only  an  apprehension 
mechanical  difficulties  which  prevents  a 
Dre  general  adoption  of  this  obvious  ele- 
ent  in  steam  economy. 
At  the  recent  convention  of  the  Engine 
lilders'  Association  of  the  United  States, 
r.   Ernest  Foster  discussed  the  question 
>m  the  practical  side,  and  some  abstracts 
his  remarks  may  be  found  useful. 
Mr.   Foster  distinguishes  between  mod- 
ate    superheat,    and    highly    superheated 


steam,  and  shows  the  extent  to  which  su- 
perheating may  conveniently  be  carried 
without  involving  operative  difficulties  with 
engines  designed  substantially  in  accordance 
with  present  practice. 

"By  a  moderate  superheat,  we  mean  from 
100  to  150  degrees  at  the  boiler,  which 
should  give  in  the  neighborhood  of  100  de- 
grees at  the  engine  and  be  sufficient,  with 
proper  protection,  to  carry  the  steam  nearly, 
if  not  quite,  through  one  cylinder  withoot 
condensation.  If  the  engine  is  compotmd, 
the  steam,  having  lost  its  superheat  at  tbe 
terminal  point  of  the  high  pressure  cylindeft 


REVIEW  OF  THE  ENGINEERING  PRESS, 


779 


uperheated  about  lOO  degrees  in  a 
T  between  the  high  and  low  pressure 
rs  and  again  loses  its  superheat  while 
ing  into  the  low  pressure  cylinder, 
g  at  the  point  of  exhaust  with  the 
ature  of  saturation.  This  arrange- 
lay  be  considered  at  the  present  time 

best  which  can  be  proposed.  The 
t  of  superheat  is  so  moderate  as  not 
lire  anything  more  than  good  con- 
m  for  modem  high  steam  pressures." 
n  higher  degrees  of  superheating  are 

will  generally  be  found  necessary  to 
nodifications  from  the  usual  details 
ine  design.  On  the  high-pressure 
rs    of    compound    engines    at    least, 

valves  should  be  avoided,  and  pop- 
Ives  employed,  as  the  high  heat  is  apt 
)rt  the  valve  and  seat  and  cause  bind- 
h  valves  of  the  Corliss  type,  although 
)ster  believes  that  properly  designed 

valves  may  be  used  at  high  tem- 
es.  At  the  same  time  the  advantages 
remely  high  superheating  are  not 
s  to  render  its  use  desirable,  except 
special  conditions.  Probably  the  best 
I  of  employing  highly  superheated 
is  in  a  steam  turbine  of  the  De  Laval 

which  the  absence  of  valves  and  the 
n  from  lubrication  remove  the  prin- 
ifficulties  otherwise  encountered. 
:he  present  state  of  the  art  it  would 
hat  the  condition  most  attractive  to 
ran  engine  builders  would  be  one  of 
ite  superheat.  We  thus  confine  our- 
to  a  conservative  policy  and  avoid 
zessity  for  making  any  special  pro- 
for  extremely  high  temperature.  We 
bricants,  and  gaskets  and  packing 
may  be  obtained  in  the  open  market 
asonable  cost,  while  at  the  same  time 
il  ourselves  of  such  positive  and  di- 
nefits  of  superheating  as :  Dry  steam 

pipes  and  throughout  the  engine, 
tion  of  separator,  low  steam  con- 
on  per  unit  of  work  done,  smaller 
pipes  and  ports,  simplified  system  of 
jackets,  greater  amount  of  work  done 
iler  capacity,  and  efficiency  at  light 

These  are  all  practical  and  common 
mprovements,  and  are  of  such  pro- 
I  as  to  fix  our  attention." 
mportant  element  in  the  question  of 
Production  of  superheated  steam  is 
in  the  modifications  possible  in  tbc 


steam  ports  and  pipes.  The  absence  of 
entrained  water  and  the  diminished  density 
of  an  equal  volume  as  compared  with  sat- 
urated steam  permits  a  reduction  of  about 
20  per  cent,  in  the  size  of  the  steam  pipe; 
and  the  velocity  of  the  steam  in  the  pipes 
should  be  kept  up  to  about  6floo  feet  per 
minute. 

"It  must  not  be  considered  necessary  to 
make  any  very  extensive  preparations  for 
the  use  of  superheated  steam,  it  majr  almost 
be  said  that  the  requirements  are  merely 
in  the  line  of  good  practice,  and,  as  such, 
should  be  inaugurated  in  any  event 

It  is  important  to  have  the  joints  of  the 
steam  pipes  firmly  made  and  well  bolted; 
corrugated  brass  gaskets  are  usually  found 
very  satisfactory  with  superheated  steam. 
Provision  must,  of  course,  be  made  for  the 
expansion  and  contraction  of  the  steam 
lines  to  a  somewhat  greater  extent  than 
ordinarily,  and  the  steam  pipes  as  well  as 
the  flanged  unions  should  be  covered  with 
a  good  non-conducting  material  in  a  thick 
layer.  It  is  important  to  have  the  flanged 
unions  covered  as  well  as  the  pipe.  With 
proper  precautions  of  this  sort  and  with  a 
velocity  of  steam  in  the  pipes  of  from  4,000 
to  6,000  feet  per  minute,  the  drop  in  tem- 
perature per  foot  of  run  may  easily  be  kept 
down  to  I  degree  in  6  or  7  feet  of  Ifngth." 

The  manner  in  which  Mr.  Foster  views 
superheating  is  practically  what  might  be 
expected  from  the  conservative  position  of 
a  modem  builder  of  steam  engines  of  good 
design,  or  of  an  engineer  following  good 
standard  practice.  Superheating  was  tried 
many  years  ago,  and  failed  to  come  into  use 
simply  because  the  engines  of  that  day  were 
not  suited  for  it.  Now  steam  engineering 
practice  has  advanced,  and  moderate  super- 
heating may  be  used  with  success  and  advo- 
cated with  safety,  since  it  does  not  involve 
any  radical  changes  in  design.  With  the 
more  general  introduction  of  the  intemal 
combustion  engine  for  all  sizes  and  services, 
the  question  of  high  cylinder  temperatures 
will  become  a  matter  of  common  practice, 
while,  if  the  steam  engine  is  to  hold  its  own 
in  competition  with  the  more  economical 
motor  something  must  be  done  to  advance 
its  performance. 

Higher  pressures  and  higher  temperatures 
appear  to  be  the  only  resources  left  in  \3:a 
line  of  improvement  m  i^eam  >is\iv^  v^^c- 
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ice,  and  the  necessary  modifications  in  en- 
^ne  design  will  surely  come  with  the  de- 
oand.  It  is  more  than  probable  that  the  re- 
iprocating  engine  with  its  close  fits,  and 
liding  surfaces,  will  in  many  instances  be 


replaced  by  the  iteam  turbine,  driving  tel 
direct-connected  dynamo,  the  power  bdi|| 
distributed  and  applied  electrically  to  i 
best  advantage,  and  with  greatest  convex  | 
ence. 


THE  ENGINEER  OF  THE  TWENTIETH  CENTURY. 

HIS  RELATION  TO  PUBLIC  AFFAIRS  AND  TO  INDUSTRIAL  ENTERPRISE — ^UNITED  ACTION  AHI 

CO-OPERATION   ESSENTIAL. 


Chas.  F.  Scott — Engineers' 

AT  the  twenty-fifth  anniversary  of  the 
.  Engineers'  Club  of  Philadelphia,  Mr. 
Charles  F.  Scott  spoke  of  the  engi- 
leer  of  the  twentieth  century  and  made 
iome  suggestive  points  with  regard  to  the 
attention  of  the  scope  of  engineering  and 
ts  growing  connection  with  industrial  prog- 
ess  in  a  very  interesting  manner. 

Referring  back  to  the  work  of  the  engi- 
leer  in  the  last  century,  Mr.  Scott  showed 
hat  the  great  discovery  of  the  nineteenth 
:entury  was  co-operation,  the  effectiveness 
)f  concentration,  the  efficiency  of  largeness. 
5ays  he: 

"Compare  the  old  days  of  the  hand  loom 
n  the  home,  of  the  shoemaker  at  his  bench, 
)f  the  individual  oil  well  and  coal  mine,  of 
he  small  railroad  and  of  the  small  factory, 
—compare  these  with  modern  methods,  with 
heir  unbounded  possibilities — possibilities 
)f  good  and  possibilities  of  evil ;  of  good, 
)ecause  the  engineer  has  provided  the  means 
'or  doing  the  world's  work  more  efficiently ; 
)f  evil,  because  the  social,  the  industrial, 
he  commercial  systems  have  not  kept  pace 
vith  the  advance  made  by  the  engineer — for 
hey  are  tainted  by  injustice  and  by  sclfish- 
less." 

Viewed  in  the  lipht  of  what  has  been 
lone,  the  work  of  the  engineer  in  the  pres- 
ent century  may  be  predicted  with  partial 
iccuracy  at  least.  He  is  to  become  the 
jreat  factor  in  adjusting  and  operating  the 
ntricate  mechanism  of  a  new  civilization, 
^e  is  to  deal  with  large  affairs  in  a  large 
j^y.  He  is  to  be  closely  related  to  every 
department  of  modem  life.  He  will  be 
idvanced  to  administrative  positions  for 
vhich  his  knowledge  and  his  training  pecu- 
iarly  fit  him.  Even  at  the  present  time  we 
;ee  this  phase  of  his  career  developing.  The 
leads  of  great  railways,  of  large  commer- 
:ia]  undertakings,  of  vast  enterprises  of  to- 


Club  of  Philadelphia. 

day  are  in  many  cases  engineers  who  fra 
their  proved  capacity  to  manage  men  aid 
materials  in  special  lines  have  been  entrusted 
to  control  broader  and  more  general  affaia 
All  of  this  development  means  a  fuller 
recognition  of  the  position  of  the  engineer 
by  the  world  at  large.  Even  yet  the  so-called 
learned  professions  fail  to  realise  that  dK 
engineer  may  be  a  man  of  higher  educa- 
tional attaitunents  and  wider  social  graip 
than  is  possible  under  the  old  scholastic 
limitations.  It  has  been  well  said  that  ol 
the  three  professions,  the  lawyer  thrives  hj 
our  quarrels,  the  physician  by  our  diseases, 
and  the  clergyman  by  our  sins ;  but  the  engi- 
neer in  his  work  appeals  to  the  higher  and 
broader  benefit  of  the  human  race  by  direct- 
ing the  great  sources  of  power  in  Nature  to 
the  use  and  convenience  of  man. 

An  important  element  in  the  progreaa  of 
the  engineer  in  the  nineteenth  century  has 
been  the  work  of  the  various  engineering 
societies,  and  this  is  certain  to  become  of 
still  more  influence  and  effectiveness  in  the 
present  century.  This  phase  of  the  life  of 
the  engineer  will  also  doubtless  be  modi- 
fied in  the  light  of  general  progress.  The 
present  state  of  affairs  in  this  respect  Mr. 
Scott  well  likens  to  the  relation  of  the  origi- 
nal American  states  before  the  union  was 
effected.  By  forming  a  union  the  several 
states  which  now  form  the  great  nation  have 
lost  nothing  of  their  individuality,  while 
gaining  immeasurably  in  power  and  effec- 
tiveness. 

Already  there  has  been  some  indication  d 
the  manner  in  which  this  important  step  for- 
ward may  be  accomplished.  During  the 
past  year  the  four  great  national  sodetiei 
united  in  the  foundation  of  the  John  Friti 
medal,  as  an  honor  to  one  of  dieir  own 
number  and  an  incentive  to  indiTidml  ef- 
fort of  all  their  members.    One  of  tiie  most 
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iting  things  about  the  conduct  of  that 
taking'  was  the  revelation  which  it 
to  all  of  the  unity  in  purpose  and 
ds  of  the  several  societies.  Mr.  Scott 
[presses  the  thought  of  many  of  those 
ook  part  in  that  foundation,  when  he 

the  vision  of  the  future  may  we  not 
n  a  reflection  of  the  John  Fritz  medal 
;  larger  life  of  the  twentieth  century 
5cr?  Methinks  I  see  the  outlines  of 
edal  taking  the  form  of  a  magnificent 
ng,  the  capitol  of  American  engineer- 
Into  this  home  in  the  metropolis  are 
■cd  the  great  engineering  societies 
their  scattered  lodgings.  Here  is  a 
technical  library,  here  are  ample  as- 
y  halls  and  comfortable  parlors,  here 
ic  headquarters  of  a  score  of  lesser 
ics,  affiliated  in  their  work  but  re- 
:d  in  their  scope.  I  see  all  over  the 
ry  innumerable  local  societies  and  en- 
ing  clubs,  no  longer  isolated  but 
I  together  into  one  great  combination, 
them  affiliated  with  the  national  bod- 
ometimes  as  local  chapters — all  to- 
•  constituting  a  great  union.  There 
ividual  freedom  but  general  co-opera- 
The  Engineering  Congress  represent- 
1  the  engineering  professions  and  sup- 
I  by  the  great  union  of  enginering  soci- 


eties, gives  to  engineers  a  rank  consistent 
with  the  importance  of  their  work;  it  in- 
creases the  efficiency  of  the  inter-relations 
among  engineers.  An  eminent  body,  it  is 
powerful  in  advancing  the  common  interests 
of  engineers,  and  it  represents  the  engineer- 
ing profession  in  its  relation  to  other  pro- 
fessions, to  pure  science,  to  education,  to 
legislation,  to  public  improvements  and  to 
the  general  welfare." 

There  is  nothing  to  hinder  the  early  real- 
ization of  this  thought  but  the  inertia  of 
the  societies  themselves,  and  with  the 
growth  of  the  progressive  spirit,  and  the 
full  realization  that  union  in  this  broader 
plane  does  not  involve  the  relinquishment 
of  the  slightest  element  of  present  inde- 
pendence, any  such  opposition  must  ulti- 
mately be  overcome.  Of  all  men  the  engi- 
neer has  the  least  occasion  to  be  jealous  or 
suspicious,  for  he,  more  than  any  other  has 
to  deal  with  materials  and  conditions  which 
permit  of  no  deception  or  false  assumptions. 

"The  men  who  are  mastering  the  powers 
of  nature  will  yet  rise  in  the  strength  of 
united  effort  to  meet  the  increasing  respon- 
sibilities of  the  coming  years.  For  it  is 
theirs  to  build  the  foundation  of  the  new 
civilization ;  it  is  theirs  to  establish  material 
prosperity — the  underlying  condition  for 
broader,  fuller  and  higher  life." 


THE  ENGINEERING  DEVELOPMENT  OF  AFRICA. 

tOGRESS    OF    RAILWAY    CONSTRUCTION — REGULATION   OF  THE  NILE — DEVELOPMENT  OF 

MINERAL  WEALTH. 

Geological,  Physical,  and  Political  Studies. 


RICA  has  been  the  field  of  many  in- 
vasions, all  of  them  military,  and  af- 
ter each  of  these  attacks  there  has 
a  lapse  into  barbarism  and  darkness. 
however,  a  new  order  of  subjuga- 
las  been  commenced,  an  attack  of  a 
which  has  not  yielded  to  the  lapse  of 
n  other  parts  of  the  world,  and  which 
le  depended  upon  to  produce  lasting 
s  in  the  opening  of  the  continent — 
ttack  of  the  engineer.  At  the  pres- 
ly  railways  advance  nearly  as  rapidly 
e  columns  of  an  army  formerly  pro- 
•d,  and  where  they  go  they  stay.  The 
rtion  of  the  wealth  of  the  earth  en- 
tbe  country  instead  oi  itnpovetishing 
Mv  ibe  loot  of  the  Invader!  while  the 


fortifications  which  the  civil  engineer  con- 
structs to  oppose  and  control  the  flood  of 
great  rivers  provide  a  far  greater  protec- 
tion to  the  land  than  any  structure  ever 
erected  by  his  military  associate. 

The  question  of  the  engineering  develop- 
ment of  Africa  forms  the  subject  of  more 
than  one  important  article  in  recent  issues 
of  technical  journals.  In  the  Revue  Gin- 
Srale  des  Sciences  appears  an  extended 
study  of  the  mineral  resources  of  the  con- 
tinent, by  M.  L.  de  Launay,  while  in  the 
Zeitschrift  des  Oestcrrcichischen  Ingemeur- 
und  Architekten  Fcretnes  Dt.  ¥T^Ta.^>autT 
V.  Lc  Monnier  discusses  vVvt  «\\Att  vefie^tsx 
of  the  railways  ol  Mnca,  vxesesiX.  «Dk^  v«Wr 
pcctivc.  The  great  l^\\e  A^tu  ^  Kmo«»V«* 
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een  fully  discussed  in  the  British  jotrraals, 
otably  in  the  Engineer  and  in  Engineering, 
hile  industrial  conditions  in  various  parts 
f  the  continent  have  formed  the  theme 
f  correspondence  and  discussion  in  many 
ublications.  To  review  all  this  mass  of 
iformation  would  be  far  beyond  our  space 
mitations,  but  some  of  the  salient  features 
I  this  attack  by  the  engineer  upon  the  see- 
on  of  the  world  which  has  thus  far  re- 
isted  all  other  invasions  may  be  fotmd 
racticable. 

So  far  as  mineral  wealth  is  concerned,  it 
\  known  that  Africa  contains  great  riches, 
ut  until  a  geological  survey  can  be  made 
luch  depends  upon  conjecture.  M.  de  Tau- 
ay  gives  a  summary  of  the  geology  of  the 
ontinent,  so  far  as  it  is  known  at  present, 
nd  shows  that  it  may  be  divided  into  two 
lain  divisions :  one  of  which  consists  in  its 
itest  strata  of  the  carboniferous  formation, 
overing  horizontal  strata  of  permo-trias, 
rhile  the  other  exhibits  principally  forma- 
ons  of  the  tertiary  period.  These  he  exam- 
les  at  length,  showing  the  difference  be- 
p^een  the  alluvial  deposits  of  the  gold  coast 
nd  the  conglomerate  formations  of  the 
Vitwatersrand,  and  discussing  the  possible 
rigin  of  the  deposits  and  the  necessity  of 
urther  geological  studies  in  this  respect. 

The  Congo  region,  and  in  fact  the  whole 
quatOrial  portion  of  the  continent  appears 
>  have  no  gold  whatever,  the  auriferous 
egions  appearing  to  be  in  two  zones,  one 
etween  5**  and  10*  north  latitude,  and  the 
ther  between  15*  and  25**  south.  In  the 
quatorial  region  the  principal  deposits  are 
ron  and  copper,  with  traces  of  tin. 

The  formations  of  the  Witwatersrand 
ave  been  more  fully  studied  than  any 
thers,  and  the  whole  of  South  Africa,  up 
0  the  great  lakes  may  be  considered  as 
ossibly  auriferous.  Besides  the  metallifer- 
us  deposits  extensive  deposits  of  coal  are 
idicated,  and  these  will  doubtless  be  de- 
eloped  hereafter.  The  northern  portion  of 
he  continent,  known  more  fully  from 
arlier  times,  contains  deposits  of  copper, 
inc,  and  lead,  as  well  as  of  nitrates  and 
hosphate  rock,  these  having  been  worked 
ut  superficially  down  to  the  present  time. 

The  development  of  the  natural  resources 
f  the  continent,   however,   must  de^^d 
rgely  upon  transport  facilities,  and  Yicncfc 
f  progress  of  railway  construction  iotma 


the  most  important  element  in  the  wori 
Already  much  progress  has  been  made  i 
this  work.  Dr.  Ritter  t.  Le  Monnier  gin 
a  summary  of  the  state  of  the  railways  c 
Africa  at  the  close  of  190D,  the  total  bdn 
12,500  miles,  of  which  nearly  one-half  i 
in  British  colonies,  one-fourth  in  Freoc 
colonies,  and  more  than  one-fifth  in  Egyp 
the  small  remainder  being  in  the  Germa 
and  Portuguese  colonies,  and  on  the  On 
go.  These  various  roads  all  penetrate  inl 
the  continent  from  the  sea  coast,  and  it  1 
evident  that  such  operations  must  do  fa 
more  to  open  up  the  continent  than  an 
Cape-to-Cairo  railway  could  do.  Tl 
Uganda  railway,  the  lower  Congo  line,  an 
the  proposed  line  across  the  continent,  a 
should  prove  eflFective  means  of  permittin 
that  development  which  naturally  folloi 
the  creation  of  transport  facilities,  and  tl 
connection  of  the  interior  with  the  cois 

Among  the  undeveloped  resources  of  tl 
continent  of  Africa  there  are  numerot 
sources  of  hydraulic  power,  which,  wIm 
equipped  in  the  light  of  modem  expericnc 
should  do  much  to  aid  in  the  work  of  snbdt 
ing  the  country  and  making  its  natnr 
riches  available.  These  need  only  acctt 
such  as  the  completion  of  rail  and  wat 
communication  will  provide,  to  render  the 
most  efficient  aids  in  the  work  to  be  accor 
plished. 

The  completion  of  the  Nile  dam  at  A 
souan  has  been  the  occasion  of  numero 
articles,  and  it  can  be  mentioned  but  brie 
here.  In  fact  it  is  a  much  more  extensi 
scheme  than  the  mere  construction  of 
regulating  dam  across  a  river,  even  thou 
the  dam  be  a  mile  and  a  quarter  long,  a 
the  river  be  the  Nile.  It  means,  in  fa 
the  impounding  of  the  waters  of  the  Alb 
and  the  Victoria  Nyanza,  at  the  sources 
the  White  Nile  and  of  Lake  Tana  at  t 
source  of  the  Blue  Nile,  as  main  reservoi 
with  the  new  storage  reservoir  above  1 
dam  as  an  artificial  auxiliary.  Construci 
under  the  most  difficult  conditions,  with  1 
constant  action  of  the  river  to  be  oppos 
and  with  many  local  and  unforeseen  < 
stacles  to  be  removed,  the  Assouan  ds 
and  its  supplementary  barrage  at  Assii 
to  divert  the  water  into  the  irrigatioii  o 
«\:&,  ioim%  tvol  iVve  least  striking  of  the  ma 
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BRIDGES. 
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Kinematic  Investigation  of  a  Two- 
Hinged  Semi-circular  Arch  (Kinematische 
Untersuchung  eines  Halbreisformigen  Bo- 
gentragers  mit  Zwei  an  den  Kampfem 
Gelegenen  Gelenken).  G.  Ramisch.  A 
mathematical  study  of  an  arch  with  hinges 
at  the  springings,  using:  the  elastic  theory 
and  the  methods  of  kinematics.  2500  w. 
Zeitschr  d  Oesterr  Ing  u  Arch  Ver — Nov. 
26,  1902.     No.  52417  B. 

The  Monumental  Bridge  at  Luxembourg 
(Le  Pont  Monumental  de  Luxembourg). 
M.  Cart.    A  description  of  the  gresit  arch 


of  84  metres  span;  one  half  of  which  is 
already  completed.  Illustrations  showing 
the  state  of  the  work  are  given,  jooo  w. 
Rev  Gen  des  Chcm  de  Per — Dec,  1902. 
No,  52452  H. 

Foundations. 

The  New  York  Tower  Foundations  for 
the  Manhattan  Bridge.  Briefly  describes 
the  work  giving  the  specifications  for  the 
caissons.  2400  w.  Eng  News — Nov.  27, 
1902.    No.  5^35- 

Hinged  AicIl 

The  Two-Hinged  Arch.    Edward  God- 
frey.   An  &na\^\c  mel\\oA  \ot  ^tv^vci%  ^^ 
stresses  in  a  lwo-Yv\w^tA  ^tOcv,  \s»«^  o^ 
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be  "pull  over  E"   formula,  that  is,  the 
onnula  for  finding  deflections;  with  dia- 
;rams  and  table.    2200  w.    Eng  Rec — Dec. 
7,  1902.    No.  52576. 
ndon  Bridge. 

The  Widening  of  London  Bridge.  De- 
cribes  the  temporary  work,  which  is  of  an 
inusual  nature,  and  the  way  in  which  it 
las  been  carried  out.  111.  1700  w.  Engng 
-Dec.  5,  1902.  No.  52364  A. 
isonry. 

Construction  of  the  Blackwell's  Island 
Bridge  Masonry.  An  illustrated  article 
(escribing  the  methods  of  work,  materials, 
nethod  of  preparing  and  handling,  etc. 
\3I00  w.  Eng  Rec— Dec.  16,  1902.  No.  52- 
W5. 
(moral. 

Removal  of  the  Old  South  Tenth  Street 
Bridge,  Pittsburg,  Pa.  Willis  Whited. 
jives  a  brief  account  of  the  bridge  and 
iescribes  the  method  of  removal.  1300  w. 
Eng  Rec — Nov.  29,  1902.  No.  52124. 
upension. 

The  Construction  of  Suspension  Bridge 
Tables.  An  editorial  review  of  the  his- 
:ory  of  cable  construction,  particularly  the 
ittempts  to  improve  upon  the  parallel  wire 
:able.  1500  w.  Eng  News — Nov.  27,  1902. 
Mo.  52034- 
xring  Bridge. 

A  1 28- ft.  Wooden  Swing  Bridge  Over 
Barnegat  Bay,  Mantoloking,  Ocean  Coun- 
ty, N.  J.  Franklin  Van  Winkle.  Brief 
illustrated  description  of  a  bridge  having 
ivooden  draw  span  possessing  novel  feat- 
ures. 3300  w.  Eng  News — Nov.  27,  1902. 
No.    52032. 

CANALS,   RIVERS   AND   HARBORS. 

)ffer  Dams. 

The  Construction  and  Use  of  Coffer 
Dams  (Des  Batardeaux  et  de  Leurs 
Epuisements).  M,  Arana.  Discussing 
methods  of  construction  of  coffer  dams  in 
connection  with  river  improvernent  works, 
and  especially  with  the  pumping  of  the 
water  from  them.  3500  w.  Revue  Tech- 
nique— Nov.  25,  1902.     No.  52428  D. 


A  New  Dam  and  Storage  Reservoir  at 
Amsterdam,  N.  Y.  An  illustrated  de- 
scription of  a  curved  dam,  450  feet  long, 
with  a  cement  masonry  core  wall  6yA  feet 
high,  making  a  reservoir  with  an  area  of 
180  acres  and  a  capacity  of  1,200,000.000 
gallons.  1500  w.  Eng  Rec — Dec  27,  1902. 
No.  52575. 

The  Assouan  Dam  and  the  Assiout  Weir. 
A  general  history  of  these  great  reservoir 
works  on  the  Nile,  with  illustrations.  Se- 
rial Part  I.  2000  w.  Engr,  Lond— Dec 
f2,  igo2.   No.  52539  A. 

The  Aswan  Dam.    An  editorial  Twew 


of  this  great  engineering  work  for  repi- 
lating  the  flow  of  the  Nile  and  sttpplj^ 
irrigation  water.  3000  w.  Engng— Dec 
12,  1902.    No.  52564  A. 

The  Muscoot  Dam  in  the  Croton  Val- 
ley, New  York.  An  illustrated  description 
of  a  masonry  dam,  950  feet  long,  being 
constructed  near  the  middle  of  the  pro- 
jected Croton  Lake,  so  that  the  bottom  of 
the  upper  end  of  the  lake  will  not  be  ex- 
posed at  low  water.  1200  w.  Eng  Rec— 
Dec.  20,  1902.  No.  52568. 
Danube. 

The  Regulation  of  the  Danube  in  Hun- 
gary (Die  Regulierung  des  Donaustromes 
in  tJngarn).  Karl  Grunhut.  An  exhaust- 
ive study  of  the  various  states  of  the  river, 
with  diagrams  of  the  water  levels  and  data 
concerning  the  regulation  works.  Three 
articles.  15,000  w.  i  plate.  Zeitschr  d 
Oesterr  Ing  u  Arch  Ver — Nov.  14,  21,  28, 
1902.    No.  52415  each  B. 

Floods. 

Protecting  a  Railroad  from  Flood  Cur- 
rents. Day  Allen  Willey.  An  illustrated 
description  of  a  piece  of  revetment  along 
the  Missouri  River,  which  has  attracted 
attention  on  account  of  the  plan  of  con- 
struction, low  cost,  and  permanent  pro- 
tection afforded.  1200  w.  Sci  Am — Nov. 
29,  1902.  No.  52045. 
Ligthouse. 

The  New  Beachy  Head  Lighthouse.  Il- 
lustration and  brief  description  of  a  re- 
cently completed  lighthouse  on  the  English 
Channel.  500  w.  Sci  Am — Nov.  29,  1902. 
No.  52043. 
Overflow. 

The  Mareosiphon  (Le  Mareosiphon). 
G.  Willems.  A  description  of  a  form  of 
siphon  overflow  for  the  relief  of  low  lands 
from  tidal  submergence.  3000  w.  i  plate. 
Ann  des  Fonts  et  Chauss^es — 2  Trimestrc 
1902.  No.  52449  E-f  F. 
Panama  Canal. 

Lake  Bohio,  the  Summit  Level  of  the 
Fanama  Canal.  George  S.  Morison.  An 
authoritative  exposition  of  the  project 
adopted  by  the  American  Isthmian  Canal 
Commission  for  the  control  of  the  summit 
level.  4000  w.  Engineering  Magazine- 
January,  1903.  No.  52485  B. 
Tunis. 

The  Port  of  Bizerta  (Le  Port  de 
Bizerte).  Col.  G.  Espitallier.  A  descrip- 
tion of  the  harbor  of  Bizerta  in  Ttmis, 
showing  the  important  improvements 
which  have  taken  place  between  1881  and 
1900.  Three  articles.  7500  w.  i  plate. 
Genie  Civil— Nov.  15.  22,  39,  1902.  Na 
52422  each  D. 
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H.  Heyne.  An  examination  of  the  various 
formulas  for  the  flow  of  water  over 
weirs,  showing  the  discrepancies,  and  dis- 
cussing the  extent  to  which  the  usual  co* 
efficients  may  be  used.  3000  w.  Zeitschr 
d  Ocsterr  Ing  u  Arch  Ver — Dec.  5,  1902. 
No.  52420  B. 

CONSTRUCTION. 

Building  Construction. 

Influences  Affecting  Modern  Building. 
Cyril  Blackel.  Read  before  the  Inst,  of 
Archts.  of  N,  S.  W.,  Sydney.  Compares 
the  materials  in  present  use  with  those  of 
one  hundred  years  ago,  discusses  the  sew- 
erage systems,  steel  work,  gas,  electricity 
and  other  influences  that  have  affected  de- 
sign. 3500  w.  Archt,  Lond — Nov.  28, 
1902.    No.  52169  A. 

Coliinms. 

The  Dimensions  of  Centrally  and  Ec- 
centrically Loaded  Columns  (Emige  Bem- 
erkungen  iiber  die  Bestimmung  der  Ab- 
messung  exzeutrisch  und  Zeutrisch  Beans- 
pruchter  Saulen).  A.  Ostenfeld.  A  re- 
view of  Tetmajer's  recent  treatment  of 
the  subject,  deriving  coefficients  for  vari- 
ous sections.  2500  w.  Zeitschr  d  Ver 
Deutscher  Ing — Dec.  6,  1902.    No.  52410  D. 

I>redge. 

Dredges  for  Levee  Building.  Enos 
Brown.  Illustrated  description  of  a  giant 
dredger.  The  bucket  holds  25  tons,  and 
the  boom  is  155  feet  long.  500  w.  Sci 
Am — Dec.  20,  1902.     No.  52394. 

Fire-proofing. 

Fire-proof  Grain  Storage  Buildings.  Il- 
lustrates and  describes  several  types  trac- 
ing the  evolution  of  fire-proof  tank  eleva- 
tors. 2800  w.  Br  Build— Nov.,  1902.  No. 
52096  D. 

Floor  Construction  and  Fire-proofing  in 
the  Government  Printing  Office,  Washing- 
ton, D.  C.  An  illustrated  description  of 
the  construction  work  of  this  new  build- 
in^:,  which  is  being  built  under  an  appro- 
priation of  $2,429,000,  which  must  include 
the  equipment.  2000  w.  Eng  Rec — Dec. 
6,  1902.    No.  52244. 

Ficon. 

Static  and  Dynamic  Load  Tests  of  De 
Valliere  Fireproof  Floor  Construction.  E. 
S.  Powers.  Explains  the  methods  of  con- 
struction and  gives  the  results  of  statical 
and  drop  tests.  111.  1400  w.  Eng  News 
— Nov.  27,  1902.    No.  52031. 

Fomidatioiia. 

Sec  Civil  Engineering,  Bridges. 

GoTenunent  Bnildiiigs. 

The  Relation  of  the  Architect  and  En- 
gineer to  the  Design  and  Erection  of 
Government  Buildings.  John  Stephen 
SewelL    From  a  paper  read  at  the  con- 


vention of  the  Am.  Inst  of  Archts.  at 
Washington.  Discusses  their  relative  po- 
sitions and  the  need  of  improving  the  sys- 
tem of  the  construction  of  these  works. 
2000  w.  Eng  News— Dec.  18,  1902.  No. 
52513. 

Masonry. 

See  Civil  Engineering,  Bridges. 

Reinforced  Concrete. 

See  Civil  Engineering,  Materials. 

Roads. 

Roads.  John  Price.  Extract  from  ad- 
dress before  the  Birmingham  students  of 
the  Inst,  of  Civ.  Engrs.  Considers  the 
various  kinds  of  pavements,  the  standard 
of  economy,  gradients,  cost,  etc.  1500  w. 
Quarry— Dec  i,  1902.    No.  52301  A. 

Simplon  TunneL 

The  Construction  of  the  Simplon  Tun- 
nel (Der  Bau  des  Simplon-Tunnels).  Paul 
Moller.  A  very  complete  description  of 
the  project,  its  execution  down  to  the  pres- 
ent time,  and  the  methods  employed  in 
boring  and  conveying  material ;  with  many 
illustrations.  7500  w.  Zeitschr  d  Ver 
Deutscher  Ing — Nov.  15,  1902.  No.  52, 
400  D. 

Steps. 

How  to  i-ay  Portland  Cement  Steps, 
Curbs,  and  Similar  Structures.  F.  H. 
Crafts.  Directions,  with  illustrations  of 
tools  used.  1 100  w.  Munic  Eng— Dec., 
1902.  No.  52085  C. 
Wind  Pressure. 

The  Effect  of  Wind  Pressure  on  Struc- 
tures. R.  M.  Ncilson.  A  discussion  of 
the  principles  upon  which  the  strength  of 
structures  exposed  to  wind  should  be  pro- 
portioned, with  data  from  the  most  recent 
experiments  and  authorities.  4500  w. 
Engineering  Magazine— January,  1903. 
No.  52489  B. 

MATERIALS. 
Cement 

The  Portland  Cement  Industry  (L'ln- 
dustrie  du  Ciment  Portland).  E.  Candlot. 
A  general  account  of  the  method  of  mak- 
ing Portland  cement  with  illustrated  de- 
scriptions of  works  in  various  countries. 
10,000  w.  Bull  Soc  d'Encour— Nov.  30, 
1902.    No.  52434  G. 

CUy. 

An  Unrecorded  Property  of  Qay.  H. 
J.  Cambie.  On  the  loss  of  its  cohesive 
properties,  if  dried  sufficiently  to  remove 
all  its  moisture.  1000  w.  Can  Soc  of  Civ 
Engrs— Adv  Proof— Dec  4,  1902.  No.  52- 
288  D.  -*,   V-*  o- 

Researches  upon  the  Plasticity  of  Clay 
(Recherches  sur  la  Plastidl^  dt^  Kx^S^a^. 
B.   Zschbkk^     An  esc^haiu^^N^  ^\»i\^   ^V 
clays,  and  tbm  nst*  m  >\ife  ^itv   \q«»  '^  - 
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Bull  Soc  d'Encour—Nov.  30,  1902.     No. 
52434  G. 
imitated  Iron. 

Practical  Applications  of  Corrugated 
[ron  (Etude  sur  TEmploi  Pratique  des 
roles  Ondulees).  J.  E.  Delluc.  With  es- 
pecial reference  to  the  uses  of  corrugated 
iron  for  roofs  and  sides  of  buildings,  with 
details  of  methods  used  in  France  and  data 
3f  standard  French  sizes.  1500  w.  Revue 
rcchnique— -Dec.  10,  1902.  No.  52431  D. 
lAtes. 

Experiments  on  Sheet  Iron  Plates  (Ex- 
periences sur  des  Bordages  en  Tole).  M. 
Gralliot.  Data  and  results  of  tests  on  flat 
ind  buckled  plates  of  sheet  iron  under  hy- 
draulic pressure,  with  formulas  deduced 
From  the  experiments.  3000  w.  i  plate. 
\nn  des  Ponts  et  Chaussees — 2  Trimestre, 
[902.    No.  52450  E+F. 

sinforced  Concrete. 

Compressive  Resistance  of  Concrete- 
Steel  and  Hooped  Concrete.  A  translation 
)f  an  important  paper  by  M.  Considerc,  in 
Le  GhUe  Civil,  and  in  Beton  und  Eisen, 
m  his  recent  experiments  on  concrete- 
»tccl  in  compression,  showing  the  superi- 
)rity  of  reinforcing  concrete  prisms  by 
vire  womid  helically.  Two  articles.  6500 
¥.  Eng  Rec— Dec.  20,  27,  1902.  No.  52- 
)70. 

Concrete  Piles  of  the  Hennebique  Sys- 
em.  Illustrated  abstract  of  a  paper  by 
Leopold  Mensch  before  the  Civil  Engi- 
leers'  Club  of  Cleveland,  Ohio,  describing 
(olid  reinforced  concrete  piles  on  the  Hen- 
lebique  system.  600  w.  Eng  Rec — Dec. 
17,  1902.     No.  52583. 

Loading  Tests  of  Ransome  Concrete- 
Steel  Floor  Construction.  An  illustrated 
iccount  of  comparative  tests  of  full-size 
loor  panels,  of  different  spans  and  con- 
traction, made  for  the  Building  Depart- 
nent  of  the  Borough  of  Richmond,  New 
iTork  City.  1200  w.  Eng  Rec— Dec.  20, 
902.    No.  52569. 

Monier  Concrete- Steel  Storage  Tanks 
or  Portland  Cement;  Illinois  Steel  Co. 
)rief  illustrated  description  of  four  bins  or 
anks  constructed  in  South  Chicago,  111., 
laving  a  total  capacity  of  25,000  bbls.  1000 
9,  Eng  News— Dec  11,  1902.    No.  52351. 

The  Resistance  of  Reinforced  Concrete 
0  Flexure  (Resistance  et  Deformations 
lu  B^ton  Arm6  Sollicit6  i  la  Flexion). 
**.  Schule.  A  complete  account  of  ex- 
taustive  tests  made  at  the  Zurich  Poly- 
echnic,  using  the  Amsler  testing  machine 
nd  the  Banschinger  mirror  apparatus. 
!liree  articles.  8000  w.  Schweiz  Banzeit- 
ng,  Nov.  ag,  Dec  6,  13,  igoa.  Na  5^ 
61  eadi  B. 

The  Theoryof  Stractnres  of  CdmlMiied 
Concrete  and  Iron  (Zur  Theorie  der  Ver- 
and  X6iper  aas  Beton  and  Eisen).   ¥L 


Haberkalt  A  mathematical  discussion  oi 
the  theoi^  of  reinforced  concrete  struc- 
tures; with  practical  applications.  Two 
articles.  7500  w.  Oesterr  Wochensdir  i 
d  Oeffent  Baudienst— Nov.  29,  Dec  6, 
1902.    No.  52484  each  D. 

MEASURElfENT. 

Moment  of  Inertia. 

A  New  Method  of  Calculating  the  Mo- 
ment of  Resistance  and  the  Moment  of 
Inertia  (Nouvelle  M^thode  pour  le  Calcol 
du  Moment  de  Resistance  et  da  Moment 
d'Inertie).  M.  Lathuilliere.  Deriving  a 
method  especially  applicable  to  built-up 
beams  and  girders,  materially  reducing 
the  labor  of  computation.  2500  w.  Revue 
Technique — Dec.  10,  1902.     No.  52432  D. 

Moments  of  Inertia,  R.  M.  Neilson.  The 
first  of  series  of  articles  aiming^  to  render 
the  question  of  moments  of  inertia  dear  to 
those  who  have  been  perplexed.  800  w. 
Prac  Engr— Nov.  28,  1902.  Serial  ist 
part  No.  52253  A. 
Sorveying. 

The  Hammer-Fennel  Tachymeter-Thco- 
dolite  (Der  Hammer-Fennef'schc  Tadiy- 
meter-Theodolit).  Edouard  Dolezal.  De- 
scribing an  improved  form  of  stadia  dp- 
paratus,  with  examples  showing  its  accu- 
racy and  convenience  3000  w.  Zeitsdir 
Oesterr  Ing  u  Arch  Ver — ^Dec  5,  1902. 
No.  52419  B. 

See  Mining  and  Metallurgy,  Mining. 

MUNICIPAL. 

Aldershot 

Recent  Munidpal  Works  at  Aldershot, 
England.  Ndson  F.  Dennis.  Abstract  of 
paper  before  the  Assoc  of  Munidpal  and 
County  Engineers,  describing  the  sewage 
works,  refuse  destractor,  dectric  worlo, 
etc,  of  this  great  military  camp,  aooo  w. 
Eng  Rec— Dec  27,  1902.    No.  52582. 

Explosives. 

Proposed  Rules  to  Govern  the  Storage 
and  Use  of  Explosives  in  New  York  City. 
Gives  the  important  features  of  rules  for- 
mulated by  the  Municipal  Ejqplosives 
Commission  appointed  by  the  Mayor.  Al- 
so editorial.  4300  w.  Eng  News— Dec 
18,  1902.    No.  52516. 

Hahaaa. 

Sanitary  Condition  of  Habana.  Rq>ort 
tending  to  show  that  the  healthy  condi- 
tions brought  about  by  thoroogfa  deans- 
ing  and  inspection  svstem  are  relaxmi^  and 
there  is  a  damger  of  retoming  to  the  for- 
mer unsanitary  conditions.  2aoo  w.  U  S 
Cons  Repts,  No.  1508— Dec  i,  tgooL  Na 
52082  D. 


Pavements  Injnred  hy  Water.    J.  W. 
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xnents  are  more  or  less  injured  and  gives 
a  record  of  experiments  to  show  that  the 
solubility  test  is  needed  in  all  specifica- 
tions. 2500  w.  Munic  Jour  &  Engr— Dec, 
1902.    No.  52148  C. 

What  Are  Paving,  Repaving  and  Re- 
pair? Charles  Carroll  Brown.  A  dis- 
cussion of  this  question  giving  legal  de- 
cisions of  several  states.  2400  w.  Munic 
Engng— Dec.,  1902.  No.  52084  C. 
Refuse  Destructors. 

The  "Fuel''  Value  of  Town  Refuse.  Ed. 
C.  de  Segvndo.  An  article  arguing  that 
refuse  destructors  must  be  regarded  pri- 
marily as  sanitary  appliances,  although, 
within  limits,  their  heat  may  be  usefully 
applied.  3500  w.  Page's  Mag — Dec,  1902. 
No.  52556  B. 

Sewage  Purification. 

Sewage  Purification  by  Septic  Tanks. 
M.  J.  McGuigan.  Gives  an  illustrated 
description  of  the  successful  septic  tanks 
at  Vancouver,  B.  C,  their  construction 
and  operation.  1200  w.  Munic  Jour  & 
Engr — Dec,  1902.    No.  52147  C. 

The  Mechanical  Purification  of  Sewage 
(Ueber  Anstalten  zur  Mechanischen  Rein- 
igung  der  Abwasser).  Dr.  Th.  Weyl. 
Describing  especially  the  installation  of  the 
Mai  rich  system  at  Ohrdruf  near  Gotha. 
2000  w.  I  plate.  Gesundheits-Ingenieure 
— Nov.  15,  1902.    No.  52474  B. 

The  Proper  Operation  of  Sewage  Purifi- 
cation Plants.  John  W.  Alvord.  Abstract 
of  a  paper  prepared  for  the  meeting  of  the 
Am.  Soc  of  Munic  Imp.  On  the  proper 
regulation  of  Septic  tanks,  contact  beds, 
etc,  with  notes  on  plants  built  by  the 
author.  3500  w.  Eng  News — Nov.  27, 
1902.     No.  52037. 

The  Stability  of  Effluents  of  Sewage 
Filters  of  Coarse  Materials.  H.  W.  Qark. 
Slightly  condensed  from  a  paper  in  the 
1901  report  of  the  State  Board  of  Health 
of  Massachusetts,  giving  results  of  experi- 
ments on  bacterial  action.  3500  w.  Eng 
Rec—Dec  27,  1902.    No.  52580. 

Sewers. 

Difiicult  Sewer  Construction  at  Newton, 
Mass.  Brief  illustrated  description  of 
difficulties  met  and  overcome  in  the  re- 
cent extension  through  Hemlock  Gorge, 
due  to  the  physical  features.  600  w.  Eig 
Rec—Nov.  29,  1902.     No.  52121. 

Suggested  Improvement  of  the  Sewer 
System  of  Chicago.  Extracts  from  an 
address  by  George  W.  Jackson~relatin^  to 
the  present  condition  and  prot)Osed  im- 
provements. 1200  w.  Eng  News— Dec. 
II,  1902.    No.  52350. 

Snow. 

The  Removal  of  Snow  in  New  York 
Gty.  An  explanation  of  the  iotm  of  oon* 
tract  kr  which  the  snow  is  to  be  remoftd 


this   winter,   which   differs   greatly   from 
any  previous  contract;   discusses  the  ad- 
vantages of  the  system.    2000  w.    Eng  Rec 
—Dec  13,  1902.    No.  52348. 
Street  Cleaning. 

A  Street  Sprinkling  and  Sweeping  Ma- 
chine (  Balayeuse- Arroseuse-Ramasseuse) . 
An  illustrated  description  of  a  machine 
for  sprinkling,  sweeping,  and  collecting 
refuse  at  one  continuous  operation.  1200 
w.  Genie  Civil — Dec.  6,  1902.  No.  52425  D. 
Subway. 

The  Aberdeen  Cable  Subway  and  Out- 
fall Sewer.  G.  R.  G.  Conway.  An  illus- 
trated description  of  an  electric  cable  sub- 
way which  men  can  walk  in,  constructed 
on  top  of  a  large  sewer.  3500  w.  Feilden's 
Mag— Dec,  1902.  No.  52558  B. 
Trackway. 

An  Experimental  Steel  Trackway  in 
New  York  City.  Describes  a  steel  track- 
way being  laid  in  Murray  St.,  New  York 
city,  which  is  expected  to  furnish  valuable 
and  interesting  information  regarding 
steel  trackways  in  city  streets.  800  w.  Eng 
News — Dec.  4,  1902.    No.  52167. 

Rail  Tracks  for  Highway  Trafiic.  Ab- 
stract of  a  paper  by  Herr  A.  Nessenius, 
translated  from  the  Organ  fur  die  Fart" 
schritte  des  Eisenbahnwesens.  A  study  of 
the  efforts  and  experiences  of  German  en- 
gineers in  the  construction  of  an  econom- 
ical and  serviceable  iron  track  for  highway 
purposes.  3000  w.  Eng  Rec—Dec  13, 
1902.    No.  52347. 

WATER    SUPPLY. 

Aqueduct. 

The  Aqueduct  of  the  Avre  (L'Aqueduc 
de  TAvre).  M.  Bret.  A  description  of 
the  completed  reservoir  of  Saint  Qoud 
and  the  aqueduct  which  brings  the  water 
of  the  Avre  and  the  Vigne  to  Paris.  10,000 
w.  2  plates.  Ann  des  Ponts  et  Chaus^es 
—2  Trimestre,  1902.    No.  52448  E+F. 

Artesian  Supply. 

The  Artesian  Water  Supply  of  Memphis, 
Tenn.  Describes  the  present  supply  de- 
rived from  the  water-bearing  sand  under- 
l3ring  the  Mississippi  Valley  about  350  ft 
below  the  surface,  with  interesting  matter 
from  two  recent  reports.  3200  w.  Eng 
Rec — Nov.  29,  1902.     No.  52120. 

Butte,  Montana. 

The  New  Works  and  Water  Supply  of 
the  Butte  Water  Company.  Charles  W. 
Paine.  Illustrated  description  of  new 
works  consisting  of  a  pipe  line  27.2  miles 
in  length,  three  reservoirs,  and  two  pump- 
ing stations.  4300  w.  Jour  Assn  of  Engng 
Socs— Oct,  1902.    No.  52275  C. 

Higfa-Pxewnie  Plant. 

Hirfi    Pteasute   P\lSEi^^»A   '5%axL\.   %»A. 
Force  Main  lot  ^e  VJ^tes-'^loeka  cA^^war 
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:ott,  Ariz.  W.  W.  Follctt.  An  illustrated 
iescription  of  a  pumping  plant  and  pipe 
line  for  500,000  gallons  per  day.  2800  w. 
Eng  News— Dec.  18,  1902.    No.  5251 1. 

rigation. 

An  Hawaiian  Sugar  Plantation.  Charies 
W.    Goodale.     Describes    extensive   irri- 
rating  operations.    1800  w.    Jour  Assn  of 
Engng  Socs— Oct.,  1902.    No.  52276  C. 
mdon. 

The  New  Augmented  Water  Supply  and 
Eleservoirs  for  London.  A  fully  illustrated 
irticle  describing  these  works.  1500  w. 
Sci  Am  Sup— Dec.  13,  1902.  No.  52328. 
Eone. 

The  Siemens  Ozone  Purifying  Plants  at 
Wiesbaden,  Schierstein  and  Paderborn 
(Siemenssche  Ozonwasserwerke,  Wies- 
)aden-Schierstein  und  Paderborn).  Dr. 
Gr.  Erlwein.  Detailed  illustrations  of  these 
sxtensive  plants,  sterilizing  250  cubic 
netres  of  water  per  hour  by  means  of 
)zone.  2000  w.  Zeitschr  f  Elektro- 
lAemie— Nov.  27,  1902.  No.  52473  G. 
ixis. 

The  Water  Supply  of  Paris  (L'Alimen- 
ation  de  Paris  en  Eau).  M.  Bret.  A 
review  of  the  present  supply  with  maps 
showing  the  distribution.  3500  w.  i  plate. 
\xm  des  Ponts  et  Chaussees-^2  Trimestre, 
[902.     No.  52451  E+F. 


Pipe  ConoeioiL 

See  Street  and  Electric  Railways,  Stny 
Currents. 

River  PoUutioii. 

Pollution  and  Self-Purification  of  tiie 
River  Severn  at  Shrewsbury.  A  review 
by  George  C.  Whipple  of  a  report  issued 
by  the  Royal  Commission  on  Sewage  Dis- 
posal. 1500  w.  Eng  Rec— Nov.  29,  1902. 
No.  521 18. 

Stand-pipe. 

A  Wrecked  Wooden  Water  Tank  and  a 
New  Steel  Stand-pipe  at  Madison,  Nd). 
Arnold  C.  Koenig.  An  account  of  a 
failure  of  an  elevated  water  tank  and  de- 
tails of  construction  of  a  new  stand-pipe. 
900  w.  Eng  News— Dec.  18,  1902.  No. 
52514. 

Submerged  Maine. 

Submerged  Steel  Pipes  for  the  Jersey 
City  Water- Works.  An  illustrated  de- 
scription of  the  pipes  and  methods  of 
laying.  2800  w.  Eng  Rec — Dec.  13,  1902. 
No.  52346. 

Water  Softener. 

Water-Softener  of  the  Maschinen^rik 
Grevenbroich.  Illustrated  description  of 
an  apparatus  exhibited  at  Dussddori, 
which  is  popular  in  Germany  and  em- 
ployed in  many  large  works.  1400  w. 
Engng— Nov.  21,  1902.    No.  52072  A. 
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COMMUNICATION. 

itomatic  Exchange. 

The  Automatic  Telephone  Exchange. 
Toseph  B.  Baker.  Some  facts  relating  to 
he  service  rendered  and  the  advantages 
)f  this  system.  1700  w.  Elec  Rev,  N  Y — 
Dec.  13,  1902.    No.  52331- 

iblee. 

Imperial  Telegraphic  Communication. 
Ilharles  Bright.  An  address  before  the 
^ndon  Chamber  of  Commerce  on  the 
British  Pacific  cable  in  particular,  and  on 
he  submarine  cable  system  of  the  British 
Siipire  in  general.  Serial.  Part  I.  3500 
V.  Elec  Rev,  Lond— Dec.  12,  1902.  No. 
;2547  A. 

Teleptione  Cables.  Arthur  V.  Abbott. 
This  first  article  discusses  the  principles 
)f  circuit  design.  111.  3700  w.  Elec 
^Id  &  Engr— Dec.  6,  1902.  Serial,  ist 
>art    No.  52263. 

The  Vera  Cruz-Frontera-Campechi 
3able  for  the  Mexican  Government  U- 
ustrates  and  describes  the  making  and 
3710^  o£  this  cable.  3000  w.  Eitc  Bjtv, 
r  y— Dec.  13,  1902.    No.  S2333- 


Cable  Testing. 

See  Electrical  Engineering;  Measure- 
ment. 

Coherer. 

The  Castelh  Coherer.  An  illustrated  re- 
view and  history  of  this  coherer,  in  which 
one  or  more  drops  of  mercury  are  placed 
between  iron  or  carbon  elecUt>des.  1500 
w.  Elec  Rev,  Lond — Dec  12,  1902.  No. 
52543  A. 

Exchanges. 

"  Memphis  Telephone  Company's  Ex- 
change System.  Illustrated  description. 
1500  w.  Elec  Rev,  N  Y— Dec  6,  1902. 
No.  52215. 

The  Latest  Telephone  Exchange  on 
Manhattan  Island.  Illustrated  description 
of  the  "Momingside"  exchange  in  upper 
New  York.  700  w.  Elec  Wld  &  Eogr— 
Dec.  6,  1902.    No.  52264. 

The, New  Telephone  Exchanges  of  the 
Post  Office  Illustrated  description  of 
two  new  exchanges  of  the  London  Post 
Office  telephone  service  which  have  been 
opened  recently  on  the  common  battery 
s^tem.     lOQO  w.     Elect'n,   Lcmd— Nor. 
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Independent  Telepliony. 

Greater  Permanent  Progress  of  the  In- 
dependent Telephone  Industry.  Fred  De 
Land.  Comments  on  cheap  rates  and  the 
cost  of  maintenance.  2700  w.  Elec  Rev, 
N  Y— Dec  6,  1902.    No.  52213. 

Independent  Telephony  in  Buffalo. 
James  Malcolm.  Illustrated  description  of 
the  plant  under  construction  and  the  sys- 
tem. 1500  w.  Elec  Wld  &  Engr— Dec. 
13,  1902.    No.  52502. 

Lightning. 

Improved  Lightning  Protection  for  Tel- 
ephone Lines  (Ueber  Neue  Blitzschutz- 
cinrichtungen  fiir  Femsprechleitungen). 
Dr.  Adolf  Franke.  Describing  an  im- 
proved form  of  lightning  arrester  with 
carbon  points  in  vacuum.  4000  w.  Elek- 
trotech  Zeitschr— Nov.  27,  1902.  No.  52- 
465  B. 

Light  Telephony. 

Ruhmer's  Photoelectric  Telephone.  A. 
Frederick  Collins.  An  illustrated  article 
giving  an  account  of  Ernst  Ruhmer's  ex- 
periments on  the  Wannsec,  near  Berlin,  in 
which  a  beam  of  light  from  an  electric 
arc  in  a  parabolic  reflector  was  sent  7  kil- 
ometers to  a  selenium  cell  in  another  re- 
flector. 2000  w.  Elec  Wld  &  Engr — Dec. 
20,  1902.     No.  52519. 

Pupin  System. 

Experiments  on  the  Application  of  Pu- 
pin's  System  to  Telephone  Circuits.  F. 
Dolezalek  and  A.  Ebeling.  An  illustrated 
article  translated  from  the  Elektrotech- 
nische  Zeitschrift.  giving  an  account  of  ex- 
periments carried  out  by  the  Siemens  & 
Halske  Co.  in  Germany,  on  undergfround 
cables  and  overhead  telephone  lines  with 
Pupin  induction  coils.  Serial.  Part  I. 
2000  w.  Elec  Rev,  Lond— Dec.  12,  1902. 
No.  52544  A. 

Experiments  upon  the  Pupin  Long-Dis- 
tance  Telephone  System  (Untersuchungen 
uber  Telephonische  Femlcitungen  Pupin- 
schen  Systems).  F.  Dolezalek  and  A. 
Ebeling.  A  full  account  of  the  tests  of  the 
Pupin  system  made  to  determine  its  com- 
mercial value  for  the  firm  of  Siemens  & 
Halske.  5000  w.  Elektrotech  Zeitschr— 
Dec.  4,  1902.    No.  52468  B. 

Space  Telegraphy. 

Wireless  Telegraphy  in  France.  E. 
Guarini.  An  illustrated  review  of  the  work 
in  this  field.  1200  w.  Elec  Rev.  Lond — 
Nov.  28,  1902.  Serial,  ist  part.  No.  52- 
183  A. 

Space  Telephony. 

Wireless  Telephony  by  the  Collins  Sys- 
tem. A.  Frederick  Collins.  Reviews  work 
in  this  field  and  gives  an  illustrated  de- 
scription of  the  writer's  system,  and  an 
account  of  what  he  has  accomplished.  2500 


w.   Elec  Rev,  N  Y — Nov.  29.  1902.    Na 
52107. 

Telephone  CalL 

Telephone  Call  Operating  by  Reversal 
of  Current  (Rappel  Telephonique  jolt 
Inversion  de  Courant).  L.  Martm.  De- 
scribing a  system  in  which  any  one  of 
three  telephones  on  a  circuit  may  call  one 
of  the  others  without  affecting  the  third. 
1200  w.  Revue  Technique — Nov.  25,  1902. 
No.  52429  D. 

Telephone  Rates. 

The  Sliding  Scale  of  Rates  for  the  Tel- 
ephone Company.  Henry  S.  Herr.  A 
paper  before  the  Interstate  Independent 
Telephone  Association,  showing  the  ne- 
cessitv  for  increasing  rates  as  the  number 
of  subscribers  connected  to  an  exchange 
increases.  1600  w.  Elec  Rev,  N  Y — ^Dec. 
20,  1902.    No.  52525. 

Telephony. 

Telephone  Situation  in  the  Twin  Cities. 
Huntley  L.  Howard.  An  illustrated  ar- 
ticle giving  the  history  of  the  telephone 
business  in  Minneapolis  and  St.  Paul,  de- 
scribing the  plant.  5800  w.  Telephony — 
Dec,  1902.     No.  52216. 

The  Telephone  Situation  of  To-day.  A. 
E.  Dobbs.  Statistics  showing  the  rapid 
growth  of  the  independent  telephone  busi- 
ness, and  the  lessons  learned.  2500  w. 
Elec  Rev,  N  Y— Dec.  13.  1902.  '  No.  52- 
330. 

Transmitter. 

The  Pasquet  Telephone  Transmitter 
(Transmetteurs  Telephoniques,  Systeme 
Louis  Pasquet).  J.  A.  Montpellier.  De- 
scribing the  improved  form  of  microphone 
transmitter  used  in  the  French  govern- 
ment lines.  1500  w.  L'Electricien — Nov. 
22,  1902.    No.  52478  B. 

The  Telephone  Transmitter,  Its  Early 
History.  Its  Present  Status  with  Relation 
to  the  Berliner  Patent — Past  and  Pres- 
ent. J.  J.  Nate.  Abstract  of  paper  before 
the  Interstate  Independent  Telephone  As- 
sociation, giving  a  history  of  telephone 
invention.  1200  w.  Elec  Rev,  N  Y— Dec. 
20,  1902.     No.  52526. 

DISTRIBUTION. 
Accumulators. 

See  Electrical  Engineering,  Electro- 
Chemistr>\ 

Converters. 

Experiments  on  Synchronous  Convert- 
ers. W.  M.  Thornton.  Read  before  the 
Newcastle  Local  Section  of  the  Inst,  of 
Elec.  Engrs.  The  object  of  the  experi- 
ments was  to  find  how  the  efficiency  varied 
with  load  for  all  conditions  of  excitation; 
to  find  any  discrepancies  betweeti  iVvit  ^<t.- 
oretical  and  observed  Vossfc%\  Mvd  XaXocaXt 
the  causes  vyhkVi  "wovAd  %;\Nt  tv^  Vo  ^tsa. 
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4200  w.    Elec  Engr,  Lond— Dec.  5,  1902. 
No.  52380  A. 


The  Permanency  of  Safety  Fuses 
(Ueber  Unwerwechselbarkeit  bei  Schmelz- 
sicherungen).  R.  Hundhausen.  A  review 
of  various  forms  of  fuse  construction, 
with  data  concerning  their  permanency. 
5000  w.  Elektrotech  Zeitschr — Dec.  4, 
1902.  No.  52469  B. 
iarlsmhe. 

The  Light  and  Power  Plant  of  the  Port 
of  Karlsruhe  on  the  Rhine  (Die  Licht 
und  Kraftanlagen  des  Rheinhafens  zu 
Karlsruhe).  F.  Winawer  &  C.  Bender.  A 
detailed  account  of  the  transformer  sta- 
tion and  electric  distribution;  also  electric 
cranes,  hoists,  and  conveyers;  together 
with  lighting  plant.  The  current  is  ob- 
tained from  the  municipal  plant.  3000  w. 
Zeitschr  d  Ver  Deutscher  Ing — Nov.  29, 
1902.  No.  52406  D. 
Db-Stations. 

The  Electrical  Equipment  of  Sub-Sta- 
tions. E.  Parry  and  W.  Casson.  An  il- 
lustrated description  of  the  arrangements 
and  apparatus  in  sub-stations  of  electric 
distribution  systems,  as  designed  by  H.  F. 
Parshall,  with  plans  and  diagrams.  6500 
w.  Trac  and  Trans— Dec,  1902.  No.  52- 
561  E. 
nbway. 

See  Civil  Engineering,  Municipal. 
ransformation. 

Six-Phase  Transformation.  A.  S.  Mc- 
Allister. Explains  the  transformation 
From  two  or  three  phases  to  six  phases  by 
neans  of  rotary  converters.  Diagrams. 
)0O  w.    Am  Elect'n — Dec,  1902.    No.  52- 

ELECTRO-CHElflSTRY. 

icumulators. 

How  to  Determine  the  Best  Conditions 
n  Storage  Battery  Practice.  Carl  Her- 
ng.  A  discussion  of  the  most  economical 
:ommercial  operation  of  accumulators, 
:onsidering  both  first  cost  and  operating 
expenses.  3000  w.  Elec-Chem  Ind — Dec, 
902.    No.  52588  C. 

The  Storage  Battery  as  an  Electrolytic 
Tell.  C.  J.  Reed.  A  general  review  of 
he  principles  of  electrolytic  action  and 
he  relation  between  storage  batteries  and 
►ther  electrolytic  cells.  3500  w.  Elcc- 
rhem  Ind— Dec,  1902.  No.  52590  C. 
apere  Company. 

The  Ampere  Electro-Chemical  Com- 
»any.  An  account  of  an  experimental  com- 
lany,  with  a  laboratory  at  Niagara  Falls, 
rhose  object  is  to  originate  and  develop 
Lew  electro-chemical  processes  to  the 
>uit  of  commercial  application,    goo  w. 

Age— Dec.  18  ,1902.    No.  52535« 


Calcinm  and  Stxontiiun. 

The  Production  of  Caldam  and  Stnm- 
tium.  H.  Danneel.  An  illustrated  de- 
scription of  an  electric  furnace  and  process 
used  at  the  Institute  for  electro-metal- 
lurgy at  Aachen,  Germany,  by  which  pure 
calcium  and  strontium  are  obtained  nom 
their  chlorides.  1000  w.  Elec  Wld  & 
Engr— Dec  20,  1902.    No.  52523. 

Calcium  Carbide. 

Calcium  Carbide  and  Acetylene.  A  gen- 
eral review  of  these  industries,  with  iUns- 
tration  and  curves.  1400  w.  Elec-Chem 
Ind— Dec,  1902.    No.  52589  C. 

Copper. 

Electrolytic  Refining  of  Copper.  An  il- 
lustrated description  of  the  method,  trans- 
lated from  La  Nature,  1200  w.  Sci  Am 
Sup— Dec  6,  1902.    No.  52221. 

Electric  Furnaces. 

High  Temperature  Electro-chemistry. 
R.  S.  Hutton  and  J.  E.  Petavel.  Abstract 
of  a  paper  before  the  Manchester  Local 
Section  of  the  Institution  of  Electrical 
Engineers,  illustrating  and  describing  ex- 
perimental and  technical  electrical  fur- 
naces, particularly  those  in  the  electro- 
chemical laboratory  of  Owens  College. 
Manchester,  Eng.  Serial.  Part  I.  1500 
w.  Elect'n,  Lond— -Dec  12,  1902.  No. 
52531  A. 

Recent  Electrochemical  Developments. 
Clinton  Paul  Townsend.  An  illustrated 
description  of  electric  furnace  structures, 
of  the  "tube"  type,  invented  by  H.  N.  Pot- 
ter. 800  w.  Elec  Wld  &  Engr— Dec  20. 
1902.    No.  52524. 

Electrodes. 

Bipolar  Electrodes  (sur  les  Electrodes 
Bipolaires).  MM.  Brochet  &  Barillet  A 
discussion  of  the  effect  of  a  metallic  mass 
placed  in  an  electrolyte  and  not  connected 
with  either  electrode.  1500  w.  C6mptes 
Rendus — Nov.  17,  1902.    No.  52440  D. 

Electrol3r8i8. 

General  Characteristics  of  Electrolysis. 
Harry  S.  Coyle.  Discusses  mainly  its  use- 
fulness in  tne  sciences  and  arts  and  its 
laws.  2200  w.  Telephony — Dec,  1902. 
No.  52217. 

Lithography. 

Electrochemistry  in  Lithography.  E.  C. 
Handy.  A  brief  account  of  a  new  process 
which  gn'eatly  reduces  the  cost  of  this  class 
of  work.  900  w.  Elec  Wld  &  Engr— Dec 
13,  1902.    No.  52504. 

Nickel  CelL 

Self-Forming  Separator  in  a  Nldcd 
Peroxide  Storage  CelL  A.  L.  BCar^  De- 
scribes the  construction  of  tMs  cdl,  wludi 
is  said  to  have  considerable  advantife 
over  the  dry  cejls  in  present  use.  009  w* 
Elec  Wld  &  Engr— Dec  13.  i^agL   HoTst- 
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Osone. 

Sec  Civil  Engineering,  Water  Supply. 

PoUrisation. 

Electrochemical  Oscillations.  Wbolsey 
McA.  Johnson.  An  account  of  some  inter- 
esting observations  on  what  may  be  termed 
electrolytic  memory.  800  w.  Elec  Wld  & 
Engr— Dec.  13,  1902.    No.  52505. 

Sodium  Chloride. 

Sodium  Chloride  in  Electrolytic  Caustic 
Alkali.  Qinton  Paul  Town  send.  A  paper 
considering  the  movement  of  undecom- 
posed  sodium  chloride  into  the  caustic 
compartment  of  an  electrolytic  cell,  with 
curves.  1800  w.  Elec-Chem  Ind — Dec, 
1902.    No.  52587  C. 

Steel. 

Manufacture  of  Steel  by  the  Electric 
Furnace.  Translation,  with  additions  by 
P.  McN.  Binnie,  of  a  paper  by  Charles 
Bertolus,  of  St.  Etienne,  France.  Describes 
the  operation  of  the  Keller  process  at 
Kerrousse,  near  Hennebont,  giving  cost 
and  quality  obtained.  4800  w.  Ir  Age — 
Dec.  II,  1902.     No.  52259. 

ELECTRO-PHYiSICS. 

Electron  Theory. 

On  Electrons.  Sir  Oliver  Lodge.  Paper 
before  the  Institution  of  Electrical  Engi- 
neers, giving  full  account  of  the  latest  the- 
ory of  electricity  and  magfnetism.  Also 
editorial  comment.  Serial.  Part  I.  4000 
w.  Elect'n,  Lond — Dec.  12,  1902.  No.  52- 
532  A. 

On  Electrons.  Abstract  of  an  address 
by  Sir  Oliver  Lodge,  explaining  the  pres- 
ent state  of  knowledge  of  electrical  the- 
ories. 5300  w.  Engng— Dec.  5,  1902.  No. 
52365  A. 
Laboratory. 

The  Electrotechnical  Laboratory  of  the 
Municipal  Electric  Works  of  Munich  (Das 
Elektrotechnische  Laboratorium  der 
Stadtischen  Elektricitatswerkc  in  Mun- 
chen).  F.  Uppenborn.  With  plan  of  the 
building  and  views  of  the  various  rooms 
and  apparatus.  3500  w.  Elektrotech  Zeit- 
schr— -Nov.  27,  1902.  No.  52463  B. 
Ifagiietisin. 

A  Theory  of  Magnetism.  Johannes 
Zacharias.  An  attempt  to  prove  that  the 
magnetic   force  is  a  phenomenon  due  to 

Eressure.     1800  w.     Elec  Wld  &  Engr— 
>ec.  20,  1902.     No.  52522. 
Photo-Electric  Effects. 

Photo-Electric  Experiments.  A.  Fred- 
erick Collins.  Illustrated  description  of 
experiments  in  photo-electric  action.  1700 
w.    Sci  Am  Sup— Dec.  20,  1902.    No.  52- 

Sadiograpiiy. 

The  Determ'tnation  of  the  Velocity  of 

fVe  supply  copies  of  those 


X  Rays  (Observations  et  Experiences 
Complementaires  Relatives  i  la  Determi- 
nation de  la  Vitesse  des  Ravons  X).  R. 
Blondlot.  A  continuation  of  the  author's 
experiments  upon  the  velocity  of  X  rays, 
together  with  a  discussion  of  their  nature. 
1200  w.  Comptes  Rendus — Nov.  10,  1902. 
No.  52437  D. 

Velocity  of  Propagation  of  X-Rays.  R. 
Blondlot.  Translated  from  the  Comptes 
Rendus.  An  account  of  researches  and  ex- 
periments giving  results.  2500  w.  Elect'n, 
Lond— Nov.  21,  1902.    No.  52065  A. 

GENERATING  STATKMfS. 

Accumulators. 

See  Electrical  Engineering,  Electro- 
chemistry. 

Chicago,  Edison. 

The  Randolph  Street  Sub-station  and 
the  Development  of  the  Chicago  Edison 
System.  A  description  of  some  recent 
features  introduced  showing  important 
changes  that  are  taking  place  in  the  char- 
acter of  this  company's  distribution.  3800 
w.  Elec  Wld  &  Engr — Nov.  29,  1902.  No. 
52109. 

Cleckheaton. 

Cleckheaton  Electricity  Works.  An  il- 
lustrated description  of  a  combined  elec- 
tric generating  station  and  refuse  destruct- 
or in  Yorkshire.  1600  w.  Elec  Rev,  Lond 
—Dec.  12,  1902.    No.  52546  A. 

Cleckheaton  Electricity  Works.  Illus- 
trated detailed  description  of  works  for 
the  supply  of  light  and  power,  and  a  refuse 
destructor  from  which  it  is  hoped  to  get 
much  of  the  steam  required.  1800  w.  Elec 
Engr,  Lond — Nov.  28,  1902.    No.  52178  A. 

Commutation. 

Commutation.  H.  St.  Hill  Mawdsley. 
Briefly  considers  methods  for  improving 
commutation.  111.  1000  w.  Elec  Rev, 
Lond— Dec.  5,  1902.    No.  52382  A. 

Converters. 

See  Electrical  Engineering,  Distribution. 

Dynamos. 

The  Care  of  Dynamos  and  Motors.  F. 
J.  A.  Matthews.  Discusses  the  care  need- 
ed, points  requiring  special  attention,  etc. 
3000  w.  Mech  Engr — Nov.  22,  1902.  No. 
52061  A. 

The  Computations  for  Continuous-Cur- 
rent Dynamos  (Zur  Berechnung  der 
Gleichstrommaschine).  Emil  Korrodi. 
Discussing  a  method  of  determining  graph- 
ically the  proportions  of  the  various  parts 
and  arranging  them  in  tabulated  form  for 
a  series  of  sizes.  1800  w.  Elektrotech 
Zeitschr— Nov.  27,  1902.    No.  52464  B. 

The  Use  of  Specific  Forms  in  Desi^ioiq^ 
Dynamo  Machinery,  wvA  \3tit  \>^\^  ^\  "^ 
Rotary  Convenet.    W.  >^.  Wt>V«x\.    \^- 
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icribes  a  tents  of  fonni  prepared  for  use 
in  dftignmy  continuotss-current  oommti- 
tatsng  fnacfainery.  800  w.  Elec  Rev,  Lond 
—Dec  5,  1902.  Serial.  lit  part  No. 
52381  A. 
IS  Sttfliict. 

See    Mechanical    Engineering,    Special 
Motors. 
MMimtiag  Seta. 

A  Modern  Slow-Speed  Steam  Alter- 
nator. An  illustrated  account  of  a  stand- 
ird  steam-generator  of  a  London  firm, 
ivhich  has  recently  been  set  to  work,  with 
t  statement  of  the  performance.  1400  w. 
[r  it  Coal  Trds  Rev— Dec.  5,  1902.  No. 
$2560  A. 

On  the  Governing  of  Engines  for  Alter- 
nating Current-Supply.  G.  R.  J.  Parkin- 
KMi.  Remarks  applying  more  particularly 
x>  the  method  ot  connecting  alternators 
iirectly  to  a  medium-speed  engine.  1000 
^.  Elec  Rev,  Lond— Dec.  5,  1902.  No. 
52383  A. 

The  Wheel  Capacity  for  Engine-Driven 
Alternators.  H.  F.  Schmidt.  Discusses 
:he  steam  engine  side  of  the  question  and 
:ertain  electrical  requirements,  with  a 
lUggestion.  1500  w.  St  Ry  Jour— Dec. 
[3,  1902.    No.  52309  D. 

frdxo-Electrlc  PUnta. 

A  Water-Power  Plant  with  a  Head  of 
1,116  ft.  at  Vouvry,  Switzerland.  From 
L#  Genie  Civil,  Illustrated  description  of 
i  plant  that  will  supply  electricity  for 
ignting  and  power  to  a  large  number  of 
Swiss  towns  and  villages  in  the  valley  of 
he  Rhone.  1000  w.  Eng  News — Nov. 
17,  1902.    No.  ^2028. 

The  Hydraulic  Power  Station  at  Champ 
[Usine  Hvdro-Electriquc  dc  Champ, 
fs^re).  A.  Dumas.  An  illustrated  account 
>f  the  electric  station  at  Champ  on  the 
liivcr  Drac,  near  Grenoble,  for  the  de- 
velopment of  7.200  horse  power  and  its 
^lectrica]  distribution.  3000  w.  i  plate. 
ji^nie  Civil— Nov.  22.  1902.    No.  52424  D. 

The  New  Plant  of  the  Canadian  Niagara 
Falls  Company.  Orrin  E.  Dunlap.  An  il- 
ustrated  report  of  the  progress  of  the 
vork  of  the  Canadian  Niagara  Power  Co. 
1 100  w.    Sci  Am — Dec.  6,  1902.  No.  52218. 

The  Vouvry  Water- Power  Development 
)f  3,117  Foot  Head.  From  Le  Genie  Cixnl, 
\n  illustrated  description  of  a  plant  which 
KMsesses  the  highest  head  of  all  water 
K»wer  developments  yet  attempted,  aooo 
V.    Eng  Rec — Nov.  29,  1902.    No.  52122. 

Transmission  Plant  of  the  Otonabee 
?ower  Company.  An  illustrated  descrip- 
ion  of  a  recent  Canadian  installation. 
Qoo  w.  Can  Elec  News— Dec.,  1902.  No. 
12298. 

Water-Power  in  Electrical  Supply.  Al- 
on  D.  Adams.  A  discussion  of  several 
O^ro-rle^tric  plants  in  actual  operatiQii, 


with  a  record  of  vaiiatioiis  in  water  sap- 
pljr  and  tnofgy  cntpnt,  showing;  on  the 
whole,  an  economy  in  the  use  of  water- 
power.  Cnnres.  2B00  w.  Cassiei's  Ifag 
—Dec,  1902.  Na  52550  B. 
laoUted  Plasta. 

Economy  in  Design  and  Operation  of 
Isolated  Electric  Plants.  P.  R.  Moses.  A 
discussion  of  the  use  of  anxiliaiy  appa- 
ratus in  isolated  plants,  showing  the  re- 
sulting reductions  in  woiidng  costs.  3000 
w.  Engineering  Magazine — ^January,  191^ 
No.  52490  B. 

Municipal  Plants. 

Equipment  and  Operation  of  Municqial 
Electric  J^ight  Plants  in  Massachnsctta. 
Alton  D.  Adams.  Notes  the  progress 
since  the  first  municipal  plant  in  1889. 1000 
w.  Munic  Engng— Dec.,  1902.  No.  52086  C 
Nuneaton. 

Nuneaton  Electricity  Works.  An  illus- 
trated account  of  the  electric  station  and 
distribution  system  at  Nuneaton,  War- 
wickshire, and  curves  of  costs  and  ac- 
counts.   2500  w.    Elec  Engr,  Lond — ^Dec 

12,  1902.    No.  ^533  A. 
Parallel  Driving. 

The  Parallel  Driving  of  Alternators. 
(Ueber  den  Parallelbetrieb  von  Wechsd- 
strommaschinen).  H.  Gorges.  A  review 
of  the  previous  paper  of  Rosenberg,  dis- 
cussing the  syndironizing  action  of  two 
alternators  coupled  in  parallel.  2500  w. 
Elektrotech  Zeitschr— Efec.  4,  1902.  No. 
52466  B. 

Power  House. 

See  Street  and  Electric  Railways. 

Reconstruction. 

The  Economy  of  Reconstructing  Cen- 
tral Stations  to  Modem  Methods.  C  R. 
Maunsell.  Outlines  an  old  and  a  modem 
plant  showing  the  gain  on  investment  by 
modern  methods.  1500  w.  Am  Gas  Lgt 
Jour— Dec.  15,  1902.     No.  5239a 

Sub-Stations. 

See  Electrical  Engineering.  Distribu- 
tion. 

Standards. 

Standards  for  Electrical  Machinery  and 
Transformers  (Normalien  fiir  Elektrisdie 
Maschinen  und  Transformatoren).  A  re- 
vision of  the  standards  of  the  Vefhamd 
Deutscher  Elektrotechniker  as  set  forth 
in  i^i,  and  discussed  at  the  recent  con- 
vention at  Dusseldorf  in  June,  1902.  400D 
w.    Zeitschr  d  Ver  Deutscher  In^— Dec 

13,  1902.    No.  52414  1^- 
Snperinteataitt. 

The  Qualifications  of  a  Central  StatioB 
Soperintendent.  Considers  the  desirable 
characteristics  as  a  man  and  the  profes- 
sional attainments  he  should  possess 
"K.   Ctxkt  Stk— Dec«  1902.    Nol  52237^ 
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LIGHTING. 
niuminatioiL 

Display  Lightin^ir.  Signs  and  Decora- 
tions. Russell  Spaulding.  Suggestions 
helpful  in  producing  good  effects  in  this 
work.  i6co  w.  Cent  Sta— Dec,  1902.  No. 
52236. 

Distributed  Lighting.  Douglass  Bur- 
nett. On  means  for  measuring  the  illu- 
mination of  surfaces.  A  study  of  the  dis- 
tribution and  diffusion  of  light.  2000  w. 
Trans  Am  Inst  of  Elec  Engrs — Nov., 
1902.    No.  52291  D. 

Some  Notes  on  Illumination.  Bassett 
Jones,  Jr.  An  article  discussing  various 
methods  of  lighting  required  under  certain 
specific  conditions.  1500  w.  Elec  Wld 
&  Engr— Dec.  20,  1902.  No.  52520. 
Photometry. 

Discussion  of  Papers  on  Photometry 
and  Illumination.  11300  w.  Trans  Am 
Inst  of  Elec  Engrs— Nov.,  1902.  No.  52- 
294  D. 

Integrating  Photometer  for  Glow  Lamps 
and  Sources  of  Like  Intensity.  Charles 
P.  Matthews.  Illustrates  and  describes 
an  apparatus  for  the  photometric  study  of 
incandescent  lamps  and  other  sources  of 
the  same  order  of  brightness.  3300  w. 
Trans  Am  Inst  of  Elec  Engrs — Nov.,  1902. 
No.  52290  D. 

Some  Methods  of  Photometry  as  Ap- 
plied to  Incandescent  Lamps.  J.  T.  Mar- 
shall. Describes  the  invention  and  use  of 
the  sliding  scale  photometer.  1800  w. 
Trans  Am  Inst  of  Elec  Engrs — Nov,  1902. 
No.  52292  D. 

The  Commercial  Accuracy  of  Photo- 
metrical  Measurements.  Clayton  H.  Sharp. 
Discusses  whether  photometrical  measure- 
ments conform  in  general  to  the  require- 
ments of  commercial  accuracy.  2500  w. 
Trans  Am  Inst  of  Elec  Engrs — Nov.,  1902. 
No.  52293  D. 

Train  Lighting. 

A  French  System  of  Train  Lighting.  P. 
Letheule.  A  description,  with  diagrams 
of  the  M.  F.  Loppe  system  of  electric 
lighting  for  trains,  in  which  the  dynamo 
has  two  held  windings  in  opposition,  so 
that  the  voltage  is  regulated  closely.  A 
storage  battery  is  also  used.  2000  w.  Elec 
Wld  &  Engr — Dec.  20,  1902.    No.  52521. 

MEASUREMENT. 

Cable  Testing. 

Plant  for  Testing  Cables  at  High  Pres- 
sures. Stuart  A.  Russell.  A  description 
of  a  plant  installed  by  the  India  Rubber, 
Gutta  Percha  and  Telegraph  Works  Co. 
of  Silvertown,  Eng.,  for  testing  submarine 
cable  core  at  a  pressure  of  5000  volts. 
Diagrams.  1200  w.  Engr,  Lond  (Elec 
Engng  Sup)— Dec.  12,  igo2.    No.  52542  A. 


Efficiency. 

A  Method  of  Determining  the  Efficiency 
of  Dynamos.  J.  R.  Ashworth.  On  the 
use  of  retardation  curves  for  efficiency  de- 
terminations. 2000  w.  Elec  Rev,  Lond — 
Nov.  28,  1902.    No.  52179  A. 

Graduations. 

The  Graduations  of  Electrical  Measur- 
ing Apparatus  (Sulla  Graduazione  degli 
Apparecchi  Elettrici  di  Misura).  V.  Arci- 
oni.  Discussing  graphical  methods  for 
laying  out  the  scales  of  instrumental  grad- 
uations so  as  to  insure  approximate  uni- 
formity. 1200  w.  L'Elettricita — Nov.  30, 
1902.     No.  52482  B. 

Indicator.  • 

A  Recording  Indicator  for  Maximum 
Currents  and  Shortcircuits  (Ein  Regis- 
trirender  Maximalstrom  und  Kurzschluss- 
anzeiger).  H.  Marken.  A  solenoid  op- 
posed by  a  spring  is  connected  with  a  re- 
cording mechanism  and  revolving  disc 
1800  w.  Elektrotech  Zeitschr — ^Dec.  11, 
1902.    No.  52472  B. 

Insulation. 

The  Measurement  of  Defects  in  Insu- 
lation in  Multiple  Conductors  (Die  Mes- 
sung  von  Isolation sfehlem  bei  Mehrleiter- 
anlagen).  E.  Mullendorff.  Deriving 
equations  by  use  of  which  the  leakage  may 
be  determined  according  to  its  distribu- 
tion from  successive  measurements.  1200 
w.  Elektrotech  Zeitschr — Dec.  11,  1902. 
No.  52471  B. 

Meter  Testing. 

Testing  Electric  Meters  in  Place  (Veri- 
fication sur  Place  des  Compteurs  d'Energie 
Electrique).  M.  Aliamet.  Giving  meth- 
ods of  testing  the  Aron  meter,  with  prac- 
tical examples.  Three  articles,  3500  w. 
L'Electricien — Nov.  29,  D^.  6,  13,  1902. 
No.  52479  each  B. 

Photometry. 

See  Electrical  Engineering,  Lighting. 

Thermal  Instmments. 

The  Olivette  Thermal  Instruments  (Ap- 
pareils  Thermiques  de  la  Maison  Oli- 
vette). A.  Bainville.  Describing  volt- 
meters and  ampere  meters  which  operate 
by  the  heating  and  exnansion  of  platinum 
wire.  1000  w.  L'Electricien — Nov.  29, 
1902.    No.  52480  B. 

Three-Phase. 

The  Measurement  of  Three  Phase  Cur- 
rents by  a  Single  Wattmeter  (Mesure  k 
TAide  d'un  Seul  Wattmetre  de  la  Puis- 
sance dan  les  Circuits  Equilibres,  par- 
courus  par  des  Courants  Triphases).  O. 
Robert.  The  method  involves  the  con- 
nection of  the  two  wires  of  the  instrti- 
ment  successively  with  the  three  citcsMl 
wires.  1200  w.  "Rewi^  Tw3mcvv^^--^>^k.. 
10,  1902.    No.  52433  "D. 
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Three- Phase  Measurements.  A.  S.  Mc- 
Mlistcr.  Analyzes  a  case  of  current  un- 
)alance  in  a  three-phase  system,  showing 
low  inaccurate  may  be  the  results  of 
formulae  which  apply  to  wattmeter  meas- 
irements  when  dealing  with  balanced  cir- 
niit.  1200  w.  Elec  Wld  &  Engr — Dec.. 
[3,  1902.    No.  52506. 

POWER  APPLICATIONS. 

ifferential  Compounding. 

The  DiflFerentially-Compounded  Motor. 
W,  R.  Kelsey.  A  discussion  of  the  de- 
sign of  differential-compound  field  wind- 
ngs  for  electric  motors  where  close  speed 
regulation  is  necessary ;  with  curves.  1000 
w.  Elec  Engr,  Lond— Dec.  12,  1902.  No. 
52534  A. 
achine  Tools. 

Electric  Power  Required  by  Various 
Tools  and  General  Construction  Methods 
Aibroad.  Notes  some  of  the  methods  of 
:onstruction,  data  of  power  used,  and 
general  equipment  of  foreign  plants  hav- 
ng  modern  equipments,  and  the  methods 
jf  control  of  the  alternating-current  mo- 
:ors.  3500  w.  Mod  Mach — Dec,  1902. 
No.  52140. 
ining. 

Electric  Power  for  General  Purposes  in 
Mining  and  Milling.  John  B.  Tregloan. 
Read  before  the  California  Miners'  Assn. 
Deals  with  results  obtained  in  Amador 
Co.,  Cal.,  using  electricity  at  $6.50  per  h.  p. 
[)er  month.  2800  w.  Min  &  Sci  Pr — Nov. 
29,    1902.      No.    52210. 

The  Use  of  Electricity  in  Modem  Min- 
ing Installations.  Frank  C.  Perkins.  In- 
"ormation  regarding  modern  electric  instal- 
lations, both  of  direct  and  alternating  cur- 
rent. 111.  1400  w.  Min  Rept — Nov.  27, 
1902.     Serial,     ist  part.     No.  52099. 

ftilway  Shops. 

Electricity  in  Railroad  Shops.  L.  R. 
Pomeroy.  A  discussion  of  the  power 
question  and  the  advantages  of  the  electric 
drive,  the  losses,  etc.,  with  suggestions. 
General  discussion  follows.  8500  w.  Cent 
Ry  Club— Nov.,  1902.  No.  52336  C. 
E»eed  Control. 

A  Variable  Reluctance  Method  of  Motor 
Speed  Control.  G.  Frederick  Packard. 
Describes  the  special  construction  patented 
by  Frederick  A.  Johnson  for  providing 
speed  control  over  a  very  wide  range  in 
motors.  Discusses  also  the  regulators 
patented  by  Thomas  A.  Edison  and  by 
Philip  Diehl.  111.  3500  w.  Trans  Am 
Inst  of  Elec  Engrs— Nov.,  1902.  No. 
52295  D. 

Oerlikon  Polyphase  Motor  with  Four 
Speeds  (Drehstrommotor  der  Maschinen 
Eabrik  Oerlikon  mit  Vier  Geschwindig- 
ceitsstufen).     Dr.   H.  Behn-EscYvetifetLt^. 


A  description  of  an  improved  polyphase 
for  speeas  of  500^  750,  1,000  and  1,500  rev- 
olutions per  minute;  also  of  a  ccmtiiiu< 
ous-current  motor  for  350  to  1,600  rcvolu 
tions.  3500  w.  Elektrotcch  Zeitschr- 
Dec.  4,  1902.    No.  52467  B. 

The  Speed  Regulation  of  Induction  Mo 
tors  (Die  Tourenregulirung  von  Indak 
tionsmotoren).  M.  Osnos.  An  exand 
nation  of  the  efficiency  at  various  speed 
for  different  styles  of  induction  moton 
6000  w.  Klektrotech  Zeitschr — Doc  11 
1902.    No.  52470  B. 

Three-Phase  Motors  with  Wide  Rang 
of  Speed  Variation.  Dr.  H.  Behn-Esch 
enburg.  Illustrates  and  describes  the  ne« 
drum  windings  introduced  by  the  Oer 
likon  Co.,  stating  the  advantages  gained 
2800  w.  Llect'n,  Lond — Nov.  21,  1902.  No 
52064  A. 

Steel  Works. 

Electrically  Operated  Charging  Ma 
chines.  Hoists,  Hauling  and  Conyeyini 
Apparatus  in  Iron  and  Steel  Works 
Frank  C.  Perkins.  Illustrated  descriptioi 
of  various  forms  of  apparatus  in  idiici 
electric  motive  power  is  employed.  3301 
w.  Sci  Am  Sup — Dec.  20,  1902.   No.  52396 

Steering  Gear. 

See  Marine  Engineering. 

TRANSMISSION. 

California. 

The  Northern  California  Power  Com- 
pany's Transmission.  An  illustrated  d^ 
tailed  description  of  the  system  of  this 
company  for  furnishing  light  and  power 
3800  w.  Jour  of  Elec — Dec,  1902.  No 
52274  c. 

Switzerland. 

A  European  30,000-Volt  Three-Phas« 
Power  Transmission.  Illustrated  descrip 
tion  of  the  high-tension  plant  betweci 
Hochfelden  and  Oerlikon.  2500  w 
Elect'n,  Lond— Dec.  5,  1902.  No.  52^  A 
See  also  Electrical  Engineering,  Gen 
erating  Station. 

MISCELLANY. 

Address. 

Some  Limits  in  Heavy  Electrical  En 
gineering.  James  Swinburne.  Presiden 
tial  address  to  the  Inst,  of  Elec.  Engrs 
London.  Confined  to  a  discussion  of  heav 
electrical  engineering.  4000  w.  Elect* i 
Lond— Dec.  5,  1902.  Serial,  ist  part  N< 
52385  A. 

Development. 

A  Study  of  Electrical  Derdofmieiit 
Valentine  Kyan.  The  present  article  is 
review  of  the  general  conditions  of  tii 
electrical  industry,  calling  attention  I 
some  things  yet  to  be  accomplished.  29C 
w.  Elec  Rev,  Lond — Nov.  21,  1902,  Sena 
\^\.  ^^iv,  ^^.  SK166  A. 
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Calcium  Carbide. 

See    Electrical    Engineering,    Electro- 
chemistry. 
Coal  Storing. 

Coal-Storing  Plant  at  the  Ipswich  Gas- 
Works.  An  illustrated  description  of  a 
complete  and  somewhat  unique  plant,  com- 
prising the  unloading,  weighing  and  con- 
veyance to  the  coal  stores.  1200  v^.  Jour 
Gas  Lgt — Dec.  2,  1902.    No.  52376  A. 

Co]ive3ring. 

Coal  Unloading  and  Conveying  Plant  at 
the  Nancy  Gas  Works.  An  illustrated  de- 
scription, from  the  Journal  fiir  Gasbe- 
leuchtung  of  the  arrangements  at  this 
town  in  France.  800  w.  Jour  Gas  Lgt — 
Nov.  18,  1902.    No.  52057  A. 

Distribution. 

Distribution  Practice  in  the  United 
States.  Describes  as  well  as  possible  what 
is  considered  good  distribution  practice  in 
the  gas  industry.  111.  6000  w.  Jour  Gas 
Lgt— Nov.  25,  1902.    No.  52173  A. 

Efficiency. 

Efficiency  in  Gas  Manufacture.  S. 
Tagg.  Read  before  the  Manchester  and 
District  Jour.  Gas  Assn.  A  discussion  of 
methods  best  adapted  to  secure  economy  in 
gas  making  and  the  principles  that  should 
guide  gas  engineers.  5600  w.  Jour  Gas 
Lgt — Dec.  2,  1902.    No.  52377  A. 

Explosions. 

Experiment?  on  Gas  Explosions  in  a 
Closed  Vessel.  L.  Bairstow  and  E.  C 
Horsley.  An  account  of  experimental  in- 
vestigations with  results.  900  w.  Engng — 
Nov.  28,  1902.    No.  52192  A. 

Gas  Engines. 

Sec  Mcch.  Enptnccring,  Special  Motors. 


Mantles. 

Microscopical  Examination  of  Incandes- 
cent Mantles.  Dr.  C  Killing.  Translated 
from  the  Jour  fiir  GasbeUuchtumg.  An 
illustrated  account  of  investigations.  2^oo 
w.    Pro  Age— Dec  15,  1902.    No.  52340- 

Mond  Gas. 

Mond  Gas  Plant  at  Famley.  Illus- 
trates and  describes  the  plant  of  tiie  Fam- 
ley Iron  Co.,  Ltd.,  near  Leeds,  which  will 
produce  gas  equivalent  to  20,000  h.  p.» 
were  it  all  to  be  used  in  engines.  2000  w. 
Nov.  21,  1902.    No.  52079  A. 

Natural  Gas. 

Natural  Gas  in  Sussex.  A  brief  ac- 
count of  the  discovery  of  gas  at  Heath- 
field,  England,  the  composition  and  geo- 
logical formation,  and  what  has  been 
done  to  test  the  extent  of  the  field.  1300 
w.    Gas  Wld— Nov.  22,  1902.    No.  52054A. 

New  Works. 

A  Complete  New  Gas  Works  for  Slough. 
An  illustrated  description  of  an  inclined 
retort  system  for  small  works,  with  explan- 
atory notes.  3500  w.  Jour  Gas  Lgt — Nov. 
18,  1902.    No.  52056  A. 

Photometry. 

See  Electrical  Engineering,  Lighting. 

Pipe  Corrosion. 

See  Street  and  Electric  Railways,  Stray 
Currents. 

Tar. 

Determination  of  Water  in  Tar.  Herr 
Becker.  Illustrates  ana  describes  an  ap- 
paratus which  gives  an  exact  and  rapid 
analysis.  800  w.  Gas  Wld — Nov.  22,  1902. 
No.  52055  A. 


INDUSTRIAL  ECONOMY 


Accotmting. 

Property  Returns  on  Public  Works.  A. 
F.  Bridgman.  An  outline  of  methods 
adopted  by  the  U.  S.  and  State  govern- 
ments and  various  commissions  in  charge 
of  public  works,  for  taking  account  of 
stock  and  making  inventories  of  property. 
1200  w.  Eng  Rec— Dec.  27,  1902.  No. 
52577. 

Address. 

Sir  William  Henry  Preece's  Address  be- 
fore the  Society  of  Arts.  Discusses  manu- 
factures and  commerce  aiming  to  deter- 


mine the  causes  which  result  in  success- 
ful or  disastrous  financial  undertakings 
and  showing  that  the  commercial  conduct 
of  industrial  processes  follow  distinct 
laws.  7700  w.  Jour  Soc  of  Arts — Nov. 
21,  1902.    No.  52051  A. 

The  Science  of  Business.    Editorial  re- 
view of  Sir  William  Henry  Preecc's  ad- 
dress before  the  Society  of  Arts.    1800  w. 
Engng— Nov.  21,  1902.    No.  52074  A. 
Coat  Keeping. 

Cost  Finding  for  Moderate-Sined  SKi»^i^ 
Hugo  Diemer.    An  «ximtA^  oV  ^<b  vo^- 
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cessful  application  of  the  premium  sys- 
tem to  a  shop  employing  aoout  400  men 
in  the  manufacture  of  machine  tools.  2500 
w.  Engineering  Magazine — ^January, 
1903.  No.  52491  B. 
ecadence. 

Decadent  Industrial  Works.     Discusses 
the  subject  in  relation  to  individual  con- 
cerns, and  the  causes.    1200  w.    Ir  Age — 
Dec.  4,  1902.    No.  52132. 
dncation. 

The  Springfield  (Mass.)  Evening  School 
of  Trades.  E.  R.  Markham.  An  illus- 
trated description  of  the  school  and  an 
account  of  the  work  done.  2500  w.  Am 
Mach— Dec.  4,  1902.    No.  52162. 

The  Training  of  Professional  Engineers. 
Prof.  John  Goodman.  A  practical  discus- 
sion of  engineering  education  in  both  shop 
and  college.  2000  w.  Page's  Mag— Dec, 
1902.  No.  52554  B. 
ngineering  Co-operation. 

The  Engineer  of  the  Twentieth  Century. 
Chas.  F.  Scott.  Address  before  the  Engi- 
neers' Gub  of  Philadelphia,  urging  the 
closer  co-operation  of  the  American  en- 
gineering societies  and  the  erection  of  an 
eng^neenng  societies'  building  in  New 
York.  laoo  w.  Elec  Rev,  N  Y— Dec.  20, 
1902.     No.  52528. 

ng'neering  Economics. 

The  Engineer  as  Financier.  Dr.  Rob- 
ert H.  Thurston.  An  able  review  of  the 
financial  and  economic  problems  which  the 
engineer  is  called  upon  to  solve,  and  of  in- 
creasing importance  in  the  organization 
and  advancement  of  civilization  and  his 
vast  opportunities.  7500  w.  Cassier's 
^fag— Dec.,  1902.  No.  52551  B. 
isnrance. 

Insurance  of  Ships  at  Lloyds.  Law- 
rence Irwell.  Brief  account  of  Lloyd's 
coffee  house  and  other  matters  bearing 
upon  the  insurance  of  ships.  3200  w.  Ma- 
rine Rev — Dec.  11,  1902.    No.  52302. 

ivention  Development. 

The  Commercial  Development  of  In- 
ventions. James  Swinburne.  A  very  en- 
tertaining account  of  the  difficulties  that 
beset  the  average  inventor,  and  a  sugges- 
tion for  a  strong  financial  concern  that 
will  develop  inventions  on  terms  fair  to 
all  parties.  4800  w.  Page's  Mag — Dec, 
1902.     No.  52553  B. 

nipp. 

Notes  on  the  Krupp  Works  (Eniges 
uber  Krupp).  A  brief  review  of  the  de- 
velopment of  the  Krupp  works,  with  plate 
of  illustrations  showmg  views  in  the 
works  and  plans  and^  elevations  of  the 
workmen's  houses.  1200  w.  Oesterr 
Zdtschr  f  Berg  u  Huttenwcsen—Nov.  29, 
go2.    No.  52459  D. 


Ontput 

Limitation  of  Ou^mt  by  Molders.  Jam 
A.  Murphy.    Discusses  the  restriction  < 
output,  and  the  attitude  of  the  Moldei 
Union.     1700  w.     Ir  Trd   Rev — Dec. 
1902.    No.  52157. 

Patent!. 

The  International  Union  for  the  Pr 
tection  of  Industrial  Property  and  the  Ge 
man  Empire  (Die  Internationale  Uni( 
zum  Schutze  des  Gewerblichen  Eigenton 
und  das  Deutsche  Reich).  Dr.  F.  Damn 
A  review  of  the  work  of  the  Union,  ai 
the  effect  which  it  may  have  upon  pate 
and  proprietary  legislation  in  German 
4000  w.  Zeitschr  d  Ver  Deutscher  Ing 
Nov.  15,  1902.    No.  52401  D. 

Piecework. 

Piecework  in  a  Locomotive  Erectii 
Shop.  J.  Koms.  Gives  suggestions  base 
upon  successful  experience.  1000  w.  A 
Engr  &  R  R  Jour— Dec.,  1902.  No.  s 
112  C. 

Telephone  Sates. 

See  Electrical  Engineering,  Communic 
tion. 

Transportation. 

The  American  Merchant  Marine.  A  n 
view  of  the  present  condition,  with  con 
parison  with  former  record,  and  descrit 
tion  of  notable  passenger  steamers  recent! 
constructed.  2500  w.  Sci  Am — Dec  i  • 
1902.    No.  52313. 

The  Development  of  Transportation  oi 
the  Great  Lakes.  Waldon  Fawcett  > 
review  of  changes  in  size  and  character  c 
vessels,  growth  in  passenger  travel,  ani 
other  interesting  statistics.  1400  w.  Sc 
Am— Dec.  13,  1902.    No.  52316. 

Transport  Systems. 

Connections  between  Railway  and  Wa 
terway  Systems  (Le  Raccordement  di 
Reseau  Ferre  et  du  Roseau  Navigable) 
Paul  Leon.  A  discussion  of  transpoi 
problems  in  France  showing  the  advani 
ages  of  harmonious  action  between  th 
railways  and  the  canal  systems.  2500  1 
Genie  Civil— Dec.  6,  1902.    No.  52426  D. 

Trusts. 

President  Roosevelt  and  "the  Trusts. 
Joseph  S.  Auerbach.  Considers  the  yivn 
of  Mr.  Roosevelt  as  expressed  in  his  ad 
dresses,  and  gives  a  suggestion.  7300  f 
N  Am  Rev— Dec,  1902.  No.  52094  D. 
The  Great  Consolidations  Calle 
"Trusts."  Peter  S.  Grosscup.  A  valuabi 
address  delivered  before  the  students  ( 
the  University  of  Nebraska,  at  Lincdi 
5500  w.  R  R  Gaz— Dec  19,  190a.  N( 
52509. 

What  Is  Publicity?  Henry  C.  Adam 
Discusses  its  general,  particular,  and  mi 
ministrative  significance  in  relation  to  tl 
solution  of  the  trust  problem.  4000  f 
^  Km  '^<tN— \>*R«,  \^|Qa,    K<i.  ^095  D. 


W9  supply  col»it«  of  tkfst  «rUcU«.    St«  ^at«  ^H* 


MARINE  AND  NAVAL  ENGINEERING 


Accidents 

The  Accident  on  H.  M.  S.  "Bullfinch." 
Summary  of  evidence  given  at  the  inquiry 
into  the  breakdown  of  machinery  on  the 
Bullfinch  taken  from  the  judgment  of  Mr. 
Justice  Kennedy.  6000  w.  Engng— Nov. 
21,  1902.    No.  52076  A. 

Boat  Cranes. 

The  Construction  of  Boat  Cranes  (Bei- 
trag  zur  Konstruktion  von  Bootskranen). 
J.  Stieghorst.  A  discussion  of  the  con- 
struction of  davit  cranes  on  ships  for  the 
most  convenient  lowering  and  hoisting  of 
boats  at  sea.  Serial.  Part  I.  2500  w. 
SchiflFbau— Dec.  8,  1902.    No.  52462  D. 

Cruiser. 

The  Protected  Cruiser  "Bogatyr"  (Der 
Geschutzte  Kreuzer  "Bogatyr").  A  de- 
tailed description  of  the  protected  cruiser 
built  by  the  Vulkan  Works  at  Stettin  for 
the  Russian  government,  giving  especially 
details  of  the  propelling  machinery,  water- 
tube  boilers,  etc.  4000  w.  3  plates.  Zeit- 
schr  d  Ver  Deutscher  Ing — Nov.  22,  1902. 
No.  52404  D. 

Fire  Apparatus. 

Fire  Extinguishing  Apparatus  for  Ships. 
Brief  illustrated  description  of  the  Clayton 
fire  extinguishing  apparatus,  which  uses 
sulphur  dioxide.  2000  w.  Prac  Engr — 
Nov.  28,  1902.    No.  52252  A. 

Freighters. 

The  Two  Great  Freighters  for  the  Pa- 
cific Trade.  Illustrates  and  describes  the 
interesting  features  of  the  20,000-ton 
steamships  building  at  New  London,  Conn., 
for  the  Pacific  trade.  1400  w.  Sci  Am — 
Dec  13,  1902.    No.  52314. 

French  Navy. 

New  Vessels  of  the  French  Navy. 
Translated  from  Illustrirte  Zeitung,  Brief 
illustrated  description  of  a  recent  battle- 
ship, cruiser  and  torpedo  boat  destroyer. 
1000  w.  Sci  Am  Sup — ^Dec.  20,  1902.  No. 
52397. 

The  French  Naval  Programme.  An 
editorial  review  of  the  proceedings  of  the 
French  government  in  regard  to  naval  af- 
fairs. 2500  w.  Engng — Nov.  28,  1902. 
No.  52189  A. 

Insurance. 

See  Industrial  Economy. 

Lighthouse. 

Sec  Civil  Engineering,  Canals,  Rivers 
and  Harbors. 

liners. 

The  Latest  of  the  Fast  Transatlantic 
Liners.  Illustrated  description  of  the 
"Kaiser  Wilhelm  11."  1200  w.  Sd  Am— 
Dec  IS  Tficja,    No,  5^15. 


Naval  Officers. 

Naval  Ofiicers.  An  editorial  review  of 
the  proposed  changes  in  the  personnd  of 
the  British  navy  by  which  executive  en- 
gineering and  marine  officers  will  aU  re- 
ceive the  same  education  and  training  as 
cadets,  and  engineers  will  receive  ofiScial 
rank.  2200  w.  Engng— Dec  12,  1902.  No. 
52565  B. 

(HI  Fuel. 

Oil  as  Fuel  in  Warships.  A  review  of 
Admiral  Melville's  report,  with  illustra- 
tions of  burners  tested.  3000  w.  Engr, 
Lond — Nov.  21,  1902.    No.  52077  A. 

See  also  Mechanical  Engineering, 
Steam  Engineering. 

Oil-Tank  Steamer. 

New  Large  Oil-Tank  Steamer  0^>- 
tain  A.  F.  Lucas.  Illustrated  description 
of  an  oil-carrying  vessel  now  under  con- 
struction. 2000  w.  Marine  Engng— Dec, 
1902.    No.  52310  C. 

Oil-Fuel  Installation  on  Steamship. 
J.  M.  Guffey.  Illustrated  description  of  a 
vessel  transformed  into  a  tank  ship  for 
carrying  oil  in  bulk  and  for  burning  oil  as 
fuel.  1500  w.  Marine  Engng— Dec, 
1902.  No.  523"  C. 
Portsmouth  Yard. 

The  Royal  Dockyard  at  Portsmouth.  W. 
Price.  An  illustrated  description  of  the 
navy  yard  at  Portsmouth,  England,  and 
a  criticism  of  its  engineering  facilities 
and  administration.  2400  w.  Page's  Mag 
—Dec,  1902.    No.  52552  B. 

Shipping  Combine. 

See  Industrial  Economy. 
Steering  Gear. 

An  Electric  Steering  Gear.  An  illus- 
trated description  of  an  electrically-con- 
trolled steering  gear  which  Siemens*  Bros. 
&  Co.  have  fitted  on  the  large  steam  yacht 
"Valhalla."  1000  w.  Elect'n,  Lond— 
Dec.  12,  1902.    No.  52530  A. 

Electrical  Steering  Gear  on  the  "Fin- 
land." Illustrated  description  of  the  ap- 
paratus, designed  by  M.  Pfatischer,  which 
is  an  application  of  the  principle  of  the 
Wheatstone  bridge  to  the  control  of  a 
ship's  rudder.  2200  w.  Elec  Wld  & 
Engr-— Nov.  29,  1902.  No.  52108. 
Submarines. 

Official  Trials  of  Our  Submarine  Boats. 
Brief  account  of  the  gratifying  results  ob- 
tained in  the  trials  of  the  "Adder"  and  the 
"Moccasin,"  two  of  the  six  submarines 
being  constructed  for  th^  13.  S,  YVvrj.  '^^ 
900  w.  Sci  Am— l^ov .  2^  i^foa,  '^o.  ^pc^i^ 

Submarine  Boals.    'D\soia«ft%  ^^  lEL^- 


fF^  smppiy  eopUs  of  these  articles.     See  fuge  817. 
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land.  Lake,  and  Moriarty  boats.    5000  w. 
Engng— -Dec  5,  1902.    No.  52363  A. 
'eating  Tank. 

Experimental  Laboratory  of  the  North 
German  Lloyd.  Condensed  translation  of 
a  paper  by  Herr  A.  Schromm,  in  the  Aus- 
trian Weekly  of  Public  Works,  describing 
the  station  at  Bremerhaven.  1000  w.  Eng 
Rcc— Nov.  29,  1902.  No.  521 19. 
tansportation. 

See  Industrial  Economy. 
'nrbine  Steamers. 

Forthcoming  Developments  in  the  Ma- 
rine Steam  Turbine.  Herbert  C.  Fyfe.  A 
very  well  illustrated  review  of  war  ships, 
passenger  steamers  and  pleasure  yachts 
equipped  with  Parson's  steam  turbines. 
5000  w.  Page's  Mag— Dec,  1902.  No.  52- 
555  B. 

The  Application  of  Turbine  Propulsion 
to  Passenger  Vessels.  Especially  describes 
the  "Queen  Alexandra,"  with  general  dis- 
cussion of  the  application  to  vessels.  111. 
1200  w.  Sci  Am— Dec.  13,  1902.  No.  52- 
319. 
.  S.  NaTy. 

America's  Bid  for  Naval  Supremacy. 
Archibald  S.  Hurd.     Reviews  briefly  the 


history  of  the  American  navy,  and  tl 
causes  of  the  present  lack  of  officers  u 
men  to  serve  all  the  ships  built  or  in  oonc 
of  construction.  5000  w.  Nineteenl 
Cent— Dec,  1902.    No.  52370  D. 

The  United  States  Naval  Engineerii 
Report.  Editorial  review  of  the  rq>ort 
Admiral  Melville  2400  w.  Engns^No 
21,  1902.    No.  5207s  A. 

Ventilation. 

The  Ventilation  of  War  Ships  {D 
Luftung  der  Schiffsraume  Wi  Kneg 
schiffen).  Otto  Kratschmer.  A  &sca 
sion  of  the  arrangement  of  ventilatii 
pipes  in  connection  with  the  maintenaa 
of  watertight  compartments.  1200  y 
Zeitschr  d  V^er  Deutscher  Ing — ^Nov.  2 
1902.    No.  52405  D. 

Yachts. 

English  Turbine-Propelled  Yachts.  I 
lustrations  with  particulars  of  the  thn 
high-speed  3rachts  fitted  with  the  Parsoi 
marine  steam  turbine  400  w.  Sci  Am- 
Dec  13,  1902.    No.  52318. 

The  Development  of  the  AtudUai 
Yacht.  Illustrated  description  of  the  "Ai 
iadne,"  with  general  remarks  on  this  tyj 
of  vessel.  1000  w.  Sci  Ani--Dec  i: 
1902.    No.  52317. 


MECHANICAL   ENGINEERING 


AUTOMOBILES. 

ccumolatora. 

See    Electrical     Engineering,     Electro- 
chemistry. 
)ilera. 

See  Mechanical  Engineering,  Steam  En- 
gineering. 

irbnretter. 

An  Automatic  Girburetter  for  Internal 
Combustion  Motors  (Sur  un  Carburateur 
\utomatique  pour  Moteurs  k  Explosions). 
\.  Krebs.  Illustrated  description  of  a 
ielf-regulating  carburetter,  well  adapted 
for  automobile  vehicles  or  for  stationary 
notors.  1500  w.  Comptes  Rendus — ^Nov. 
14,  1902.  No.  52441  D. 
»ape. 

First  Peugeot  Coup6  Imported  into  the 
Jnited  States.  Illustrates  and  describes  a 
uxurious  novel  motor  cab.  900  w.  Auto 
k  Motor  Rev— Dec.  13,  1902.    No.  52296. 

eatmobile. 

The  Automobile  Carriage  in  Its  Simplest 
?onn.  Brief  illustrated  description  of  a 
rehide  whidi  aims  at  simplicity  in  design. 
cow.  Auto  4  Motor  Rev— Dec  13,  iSfW. 
Jo.  52297. 

W%  *llf>»»  COflM  of 


Engines. 

Two-Cycle  Automobile  Engines.  E.  W 
Roberts.  On  their  adaptability  to  automa 
bile  propulsion.  1200  w.  Sci  Am— Nov 
29,  1902.    No.  52044. 

Fire  Engines. 

Some  Foreigjn  Motor  Fire  Engines.  II 
lustrated  descriptions  of  fire  apparatus  rm 
by  alcohol,  steam  and  electriaty.  1200  w 
Munic  Jour  &  Engr — ^Dec,  1902.  No.  52 
149  c. 

French  Cars. 

Industrial  Motor  Cars  in  France  Th< 
first  of  a  series  of  articles  on  die  progres: 
shown  in  these  vehicles  as  illustrate  a 
the  recent  trials.  Describes  and  illns 
t rates  some  of  the  cars.  2100  w.  Enfff 
Lond— Dec.  5,  1902.  Serial,  ist  partNo 
52367  A. 

Gasoline  Vehicles. 

Gasoline  Motor  Car  in  the  Canadiai 
Rockies.  Illustrates  and  describes  an  ob 
servation  car  built  for  use  of  guests  in  tfa( 
Rocky  and  Selkirk  mountains.  800  w.  Lo 
Engng— Dec,  1902.    No.  52155  C 

The  Sources  of  Noise  in  Gasoliiie  Ve 
bidea.  Albert  L.  Qoufl^  Gonsiden  tfi 
«nt^<t  T«3^»«^  ^actft  \x«cffi9G(&ii«^  ^^ax  tmlae 
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and  running  gear  noises.    2500  w.    Horse- 
less Age— Dec.  3,  1902.     No.  5^152. 
Generating  Set. 

Improved  Generating  Set  for  Mixed 
Automobiles  (Nouveau  Groupe  Electro- 
gene  pour  Automobiles  Mixtcs).  J.  A. 
Montpellier.  Describing  a  combination  of 
de  Dion  Bouton  gasoline  motor  and  an 
electric  generator  for  use  on  an  electric 
automobile.  1500  w.  L'Electricien— Dec. 
6,  1902.  No.  52481  B. 
Hill  Climbing. 

The  Eagle  Rock  Hill  Climbing  Trial. 
An  account  of  the  contest  held  by  the  New 
Jersey  Automobile  Qub  on  Thanksgiving 
Day.  III.  1700  w.  Horseless  Age— Dec. 
3,  1902.  No.  52154. 
Motor  Cycles. 

Motor  Cycle  Matters.  A.  J.  Wilson.  Re- 
marks on  the  exhibits  at  the  Stanley  and 
National  Cycle  shows,  and  the  features  of 
interest  in  the  designs.  2200  w.  Autocar 
— Nov.  29,  1902.  No.  52176  A. 
Petrol  Cars. 

The  "Watsonia"  Petrol  Cars.  Illustra- 
tion, with  a  description  of  these  cars,  which 
are  said  to  rank  among  the  best  of  their 
class.  800  w.  Auto  Jour — Nov.  29,  1902. 
Serial,  ist  part.  No.  52177  A. 
Review. 

Automobiles  (Le  Automobiles).  M. 
Forestier.  A  general  review  of  the  pres- 
ent state  of  automobile  construction  based 
on  the  exhibits  at  the  Paris  Exposition 
of  1900.  15,000  w.  Ann  des  Ponts  et 
Chausees— 2  Trimestre,  1902.  No.  52- 
447  E+F. 
Steam  Car. 

The  Chelmsford  Steam  Car.  An  illus- 
trated description  of  a  new  steam  car, 
fitted  as  a  private  omnibus.  1600  w. 
Horseless  Age— Dec.  6,  1902.  No.  52373- 
The  Chelmsford  Steam  Car.  Illustrates 
and  describes  the  mechanical  details  of 
this  vehicle.  1200  w.  Autocar — Nov.  29, 
1902.  Serial,  ist  part.  No.  52175  A. 
Traction  Engine. 

The  "Pedrail"  Traction  Engine.  An 
illustrated  description  of  an  engine  in- 
vented by  B,  J.  Diplock  which  aims  to 
imitate  in  principle  the  structure  of  the 
horse.  1300  w.  Transport — Nov.  28,  1902, 
1902.  No.  52170  A. 
Track. 

Morgan  Motor  Truck.  Illustrates  and 
describes  a  lo-ton  truck  made  in  Wor- 
cester, Mass.  The  steam  is  generated  by 
oil,  the  boiler  of  the  water-tube  type.  3300 
w.    Auto  Topics— Dec  13,  1902.    No.  52- 

The  Ten  Ton  Morgan  Steam  Truck.  An 
illtistrated  detailed  description.  1600  w. 
Horsdess  Age— Dec  3,  igoz    No.  52153. 


Some  Foden  Steam  Wagons.    Illustra- 
tions of  a  covered  van,  tipping  wagons, 
ana  haulage  wagon,  with  brief  descrip- 
tion.    800  w.     Autocar— Nov.  22,  1902. 
No.  52052  A. 

Voiturette. 

The  "Traveller"  Voiturette.  Illustrated 
description  of  a  machine  that  has  proved 
itself  reliable  and  durable.  Its  chief  feat- 
ures are  noted.  1800  w.  Auto  Jour — Nov. 
22,  1902.     No.  52053  A. 

Winter  Service. 

Practical  Winter  Use  of  Automobiles. 
Harry  B.  Haines.  An  account  of  some 
winter  experiences  in  using  a  gasoline  ve- 
hicle. 2400  w.  Horseless  Age — Dec  17, 
1902.    No.  52391. 

HYDRAULICS. 


Centrifugal  Pumps. 

Flow  Through  Centrifugal  Pumps.  Jas. 
Alex.  Smith.  Read  before  the  Victorian 
Inst,  of  Engrs.  Illustrated  notes  on  some 
experimental  researches  on  internal  flow 
in  centrifugal  pumps  and  allied  machines. 
3800  w.  Engng— Dec  5,  1902.  No.  52- 
366  A. 

Notes  on  some  Experimental  Researches 
on  Internal  Flow  in  Centrifugal  Pumps 
and  Allied  Machines.  James  Alex. 
Smith.  Paper  read  at  Victorian  Inst  of 
Engn's.  (Revised.)  An  illustrated  article 
showing  simple  means  of  recording  pho- 
tographicalljr  the  course  of  the  fluid  cur- 
rent in  typical  equivalents  of  hydraulic 
machines,  especially  in  the  rotary  parts. 
3500  w.  Sci  Am  Sup— Nov.  29,  1902.  No. 
52047. 
Excavation. 

The  Cost  of  Hydraulic  Excavation  for 
Embankments  and  for  Placer  Mining.  Ab- 
stracts of  recent  papers  bearing  upon  this 
class  of  work  are  given  with  comments 
and  tabulated  information  concerning  cost. 
2200  w.  Eng  News — Nov.  27,  1902.  No. 
52027. 

Flow. 

Some  Characteristics  of  the  Flow  of 
^yater  in  Channels  of  Varying  Cross-Sec- 
tion. T.  E.  Stanton.  An  account  of  ex- 
periments undertaken  to  gain  information 
concerning  (i)  the  effect  of  the  form  of 
the  channel;  and  (2)  the  effect  of  the 
angle  of  divergence  on  the  loss  of  head  in- 
volved. 2000  w.  Engng — Nov.  21,  1902. 
No.  52071  A. 

Hydro-Electric  Plant 

See  Electrical  Engineering,  Generating 
Stations. 
Pomps. 

High-Speed  Pumps   C;Poniv^^  ^  CkwsA 
Vitesse).    M.  IjecmT.    K  ^«foai!»n«i  o\ tofc 
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action  of  valves  and  mechanism  of  high- 
speed power  pumps  by  means  of  ^ich 
shock  may  be  minimised,  with  examples 
of  recent  construction.  6000  w.  Revue 
de  Mecanique— Nov.  30,  1902.  No.  52- 
435  E+F. 

The  Klein  High-Speed  Pump  (Pompe 
Express  a  Grande  Puissance  Systeme 
Klein).  O.  Diemer.  With  illustrations 
showing  the  arrangement  of  valves  and 
differential  plunger,  permitting  speeds  of 
200  strokes  per  minute  without  shock. 
1000  w.  Revue  Technique — Nov.  25,  1902. 
No.  52427  D. 

»aalt  Ste.  Marie. 

Compensating  Works  at  the  Sault  Canal. 
Waldon  Fawcett.  Illustrates  and  de- 
scribes these  interesting  works,  designed 
to  equalize  conditions  b^  retarding  and 
diverting  from  the  rapids  in  the  St.  Mary's 
river  a  volume  of  water  equal  to  the  flow 
through  the  power  canal.  1200  w.  Am 
Mfr — Dec.  11,  1902.    No.  52303. 

The  Giant  Growth  of  the  "Soo."  Cy 
Warman.  An  illustrated  account  of  the 
great  industrial  plants  created  by  the  pow- 
er canals  of  Sault  Sainte  Marie.  2700  w. 
Rev  of  Revs— Dec,  1902.    No.  52138  C. 

iirbines. 

Modem  Turbine  Practice  and  the  De- 
velopment of  Water  Power.  John  Wolf 
Thurso.  Reviews  the  development  of  the 
turbine  in  Europe  and  America,  present 
American  turbine  practice,  types  for  low 
and  high  heads,  general  construction,  etc. 
111.  10,000  w.  Eng  News — Dec.  4,  1902. 
No.  52166. 

The  Turbine  Equipment  of  the  "Soo." 
Brief  illustrated  description  of  this  im- 
portant development  of  water  power.  700 
w.    Min  Rept — Nov.  27,  1902.    No.  52100. 

rater  Meter. 

A  Turbine  Water  Meter.  An  illustrated 
description  of  a  water-wheel  flow  recorder 
for  recording  the  discharge  of  a  turbine, 
taking  into  account  the  effect  of  the  degree 
of  gate  opening  and  of  change  of  head. 
Designed  by  George  I.  Rockwood  and  C. 
M.  Allen.  800  w.  Eng  Rec — Dec.  27, 
1902.     No.  52579- 

rater  Motor. 

How  to  Make  a  Water  Motor.  R.  E. 
Davall.  Illustrated  directions  for  a  motor 
made  by  simple  tools.  800  w.  Sci  Am 
Sup — Dec.  13,  1902.    No.  52329. 

^ater  Power. 

An  analysis  of  the  "Commercial"  Value 
of  Water-Power  per  Horse-Power  per 
Annum.  A.  F.  Nagle.  A  method  of  cal- 
culating the  value  of  a  water-power  for 
power  purposes.  4500  w.  Trans  Am  Soc 
?f  Mech  Engrs,  No.  0963— Dec.,  igcw.  No. 

2334  c. 


Weirs. 

See  Civil  Engineering,  Canals,  Rivers 
and  Harbors. 

MACHINE  WORKS  AND  FOUNDKIES 
Automobile  Works. 

Some  Motor  Car  Works.  Begins  an 
illustrated  review  of  the  English  works 
for  the  building  of  motor  vehicles,  com- 
menting on  the  rapid  development  of  the 
industry.  The  present  article  describes 
the  Thornycroft  Works.  3600  w.  Engr, 
Lond — Nov.  28,  1902.    No.  52184  A. 

Bearings. 

Friction  in  High  Speed  Bearings  (Die 
Reibungs  verhaltnisse  in  Lagem  mit  Hohcr 
Umfangs  geschwindigkeit).  O.  Laschc. 
A  review  of  early  and  recent  experiments, 
with  data  and  results  of  tests  at  the  A.  E 
G.,  confirming  the  investigations  of  Beau- 
champ  Tower.  Serial,  Part  I.  4500  w. 
Zeitschr  d  Ver  Deutscher  Ing — Dec  13, 
1902.    No.  5241 1  D. 

Transmission  Bearings  with  Automatic 
Lubrication  (Transmissionslager  mit  Selb- 
statter  Schmierung).  R.  Kablitz.  With 
descriptions  of  various  forms  of  bearings, 
pillow  blocks,  and  hangers ;  also  data  and 
results  of  efficiency  tests.  3000  w.  Zeitschr 
d  Ver  Deutscher  Ing — Dec.  6,  1902.  No. 
52409  D. 

Boiler  Shops. 

The  Boiler  Shops  of  the  Babcock  &  Wil- 
cox Company.  Illustrates  and  describes 
the  new  plant  at  Bayonne,  N.  J.,  and  also 
describes  the  construction  of  these  boilers, 
which  are  of  the  sectional,  water-tube  type. 
5000  w.  Eng  Rec — Dec.  6,  1902.  No. 
52243. 
Calipers. 

The  Koopman  Calipers.  Ferd.  Wer- 
theim.  An  illustrated  description  of  sev- 
eral calipers  of  superior  design.  500  w. 
Am  Mach — Dec.  4,  1902.    No.  52163. 

Cost  Keeping. 

See  Industrial  Economy. 
Dies. 

Eye-Glass  Strap  Dies.     Frank  Greiner. 
Drawings  and  descriptions  of  dies  used  in 
manufacturing  these  straps.    1500  w.    Am 
Mach — Dec.  4,  1902.    No.  52165. 
Electrical  Driving. 

See  Electrical  Engineering,  Power  Ap- 
plications. 

Electrical  Works. 

The  British  Thomson-Houston  Com- 
pany's Works.  Illustrated  description  of 
large  works  for  the  manufacture  of  elec- 
trical machinery.  5000  w.  Tram  &  Ry 
Wld — Nov.  13,  1902.  No.  52129  B. 
Foundries.       Digitized  by  LjOOQIC 

IJouxv^t^.   '^.'^,'!&^xckKt.    K  tcview  of 
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the  many  improvements  introduced  during 
the  last  quarter  of  a  century.  3700  w. 
Am  Mach— Dec.  4,  1902.    No.  52164. 

The  Foundry  of  the  Saco  &  Pettee  Ma- 
chine Shops,  Biddeford,  Maine.  An  il- 
lustrated detailed  description  of  this  plant 
and  its  methods.    3500  w.    Foundry — Dec, 

1902.  No.  52049. 
Foundry  Management. 

Foundry  Management  in  the  New  Cen- 
tury. Robert  Buchanan.  Mr.  Buchanan's 
second  paper  discusses  crane  service  and 
transport  appliances  for  the  foundry  floor, 
with  numerous  characteristic  illustrations. 
4500  w.    Engineering  Magazine — January, 

1903.  No.  52487  B. 
Foundry  Output. 

See  Industrial  Economy. 
Foundry  Practice. 

Some  Notes  on  English  and  Continen- 
tal Foundry  Practice.  G.  E.  Pickup.  An 
account  of  experiences,  mostly  in  Great 
Britain,  in  a  study  of  methods  used  for 
light  castings.  1400  w.  Foundry — Dec, 
1902.    No.  52050. 

Hardening. 

Shape  as  Affecting  Hardening.  Thomas 
Lbvekin.  Discusses  the  question  of  the 
effect  of  hardening  upon  the  shape  of  steel 
articles,  illustrating  by  an  example  where 
a  slight  change  in  construction  made  crack- 
ing impossible.  900  w.  Am  Mfr — Dec 
II,  1902.  No.  52304. 
Machine  Tools. 

A  Large  Horizontal  Boring,  Drilling 
and  Milling  Machine.  An  illustrated  de- 
scription of  a  machine  of  the  heaviest 
type.  1500  w.  Am  Mach — Dec  11,  1902. 
No.  52312. 

Machine  Tools.  Jas.  K.  Cullen.  On 
the  present  design,  application  and  utility 
of  these  tools.  Also  discussion.  9500  w. 
W  Ry  Qub— Nov.  18,  1902.    No.  52338  C. 

Machine  Tools  at  the  National  Show. 
An  illustrated  review  of  the  machine  tools 
on  exhibition  at  the  Crystal  Palace,  Lon- 
don. 2700  w.  Engng — Nov.  28,  1902.  No. 
52188  A. 

Marine  Works. 

The  Wallsend  Slipway  and  Engineering 
Company.  An  illustrated  description  of 
British  works  for  ship  repairing  and  the 
building  of  marine  engines  and  boilers. 
Also  gives  information  concerning  the  im- 
portant tools  and  some  of  the  work  under- 
taken. 2700  w.  Engng — Nov.  28,  1902 
No.  52187  A. 

Piece  Work. 

See  Industrial  Economy. 
Pneumstic  Tools. 

Principles,  Care  and  Operation  of  Pneu- 
matic Hammers  and  Tools.    Refers  more 


particularly  to  the  construction  and  oper- 
ation of  the  Boyer,  Keller  pneumatic 
hammers,  and  gives  suggestions  for  the 
care  of  tools.  2800  w.  Mod  Mach — Dec, 
1902.    No.  52141. 

Screw  Machines. 

The  National-Acme  Manufacturing  Co. 
and  Its  Automatic  Screw  Machines.  An 
illustrated  article  giving  details  of  the 
manufacturmg  operations  and  of  the  ma- 
chines. 2400  w.  Ir  Trd  Rev — Dec  4, 
1902.  No.  52158. 
Springs. 

A  Diagram  for  Helical  Springs.  George 
F.  Summers.  Gives  a  chart  for  finding 
the  size  of  helical  springs,  having  given 
the  properties,  with  explanation  of  its  use. 
700  w.  Am  Mach — Dec  18,  1902.  No. 
52500. 
Wastes. 

Workshop  Wastes:  Time.    W.  J.  May. 
Discusses  some  of  the  causes  of  wasted 
time  of  workmen.     1200  w.     Prac  Engr — 
Nov.  28,  1902.    No.  52251  A. 
Welding. 

Rapid  and  Economical  Method  of  Weld- 
ing Locomotive  Frames.  Illustrates  and 
describes  the  method  of  welding  fractured 
frames  in  use  in  the  shops  of  the  South- 
ern Pacific,  which  gives  economy  in  cost 
and  time.  1000  w.  Ry  &  Engng  Rev — 
Dec.  6,  1902.    No.  52260. 

MATERIALS  OF  CONSTRUCTION. 
Alloys. 

Alloys  of  Copper  and  Magnesium  (Sur 
les  Alliages  de  Cuivre  et  de  Magnesium). 
O.  Boudouard.  A  record  of  a  systematic 
series  of  tests  of  copper-magjnesium  al- 
loys, with  a  brief  account  of  their  proper- 
ties. 1000  w.  Comptes  Rendus — Nov.  10, 
1902.    No.  52438  D. 

Chemical  Analysis. 

The  Determination  of  the  Value  of  Ma- 
terials by  Chemical  Analysis  (Die  Chem- 
ische  Analyse  als  Mittel  Zur  Bestimmung 
der  Giite  des  Materials  bei  der  Abnaline). 
O.  Knaudt.  A  comparison  of  the  results 
of  physical  tests  with  those  obtained  from 
chemical  analysis,  with  especial  reference 
to  iron  and  steel.  1200  w.  Zeitschr  d  Ver 
Deutscher  Ing — Nov  15,  1902.  No. 
52402  D. 

Malleable  Castings. 

Malleable  Cast  Iron.  H.  K  Diller.  De- 
scribes the  processes  by  which  malleable 
iron  is  produced  and  gives  information  re- 
lated. 1000  w.  Jour  Am  Found  Assn — 
Dec,  1902.    No.  52142. 

Nickel  Alloys. 

The     Properties    of    Nickel-Iron     and 
Nickel-Iron-Carbon    AUo-vjs    (^\i\t  "^v^^^- 
schaften    von   "NvcVeV-^Kseiv  wtv^  ^\0^^- 
Eisen-KoWensloft  "Leg^iMtv^^xv^ .  Ti^Va.  ^^^ 
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ibW  Tour  Mech  Engng— Dec.,  1902. 

st-Fumace  Gas  Engines  and  Their 
Extracts  from  a  critical  and  de- 
ive  paper  by  Director  Reinhardt  of 
aund,  Germany,  presented  at  meeting 
le    Verein    Deutscher   Eisenhuetten- 

giving  much  new  information.  2800 
T   Age — Dec.   4,    1902.      Serial,    ist 

No.  52134- 

Engine  Diagrams.  W.  H.  Booth, 
ustrated  discussion  of  gas-engine  in- 
•r  diagrams,  and  a  comparison  with 

engine  diagrams.  1600  w.  Elec 
Lond— Dec.  12,  1902.    No.  52545  A. 

Engines  for  Electric  Stations.  G.  H. 
;.    A  general  discussion  of  the  oper- 

of  electric  stations  by  gas  engines 
1  comparison  with  steam  engines. 
V.  Engr,  Lond  (Elec  Engng  Sup) — 
[2,  1902.  No.  52541  A. 
;rnal  Combustion  Motors  and  their 
.tion   with   Producer   Gas,   Furnaces 

etc.  (Verbrennungs  Kraftmaschinen 
ieren  Betrieb  mit  Kraftgas,  Hoch- 
as,  etc.).  Joh.  Korting.  An  extensive 
/   of  large  power   gas   installations, 

details  of  engines  and  producer 
.  6000  w.  Glasers  Annalen — Dec. 
2.    No.  52421  D. 

tion  Producers  for  Gas  Engines, 
act  translation  of  a  paper  by  Herr  J. 
ig  in  the  Journal  fiir  Gasbeleuch- 
Gives  an  illustrated  description  of 
orting  power-gas  plant  and  discusses 
uction  generators  for  making  pro- 
gas  without  the  aid  of  a  boiler.  4000 
our  Gas  Lgt — Nov.  25,  1902.  No. 
A. 

tion  Gas  Producer  for  Anthracite 
•gene  a  1' Anthracite  pas  Aspiration), 
rangois.  Illustrating  a  convenient 
of  gas  producer  with  reversed  draft, 
le  for  generating  lean  fuel  gas  for 
m  and  small  .  sized  gas  engfines. 
V.  4  plates.  Rev  Univ  des  Mines — 
1902.    No.  52446  G. 

Koerting  Gas  Engine.  Illustration 
iescription  of  this  large  gas  engine 
:s  operation.  1200  w.  R  R  Gaz — 
,  1902.    No.  52222. 

Use  of  Blast  Furnace  Gas  in  Gas 
es.     Cecil    A.    Cochrane.     A   paper 

the  Cleveland  Institution  of  En- 
s,  giving  a  description  of  a  600- 
power  Cockerill  gas  engine,  installed 
I  Ormesby  Iron  Works,  Middles- 
jh,  Eng.,  and  the  experience  in  oper- 

it  with  blast-furnace  gas.  Also 
ial  review.  Serial.  Part  I.  4000 
ngng— Dec  12,  1902.  No.  52566  B. 
ec-Cylinder  Compound  Gas  Engine, 
ustrated  description  of  a  lOO-horse- 

compound  fras  engine  constructed 
\rke.  Chapman  and  Co.,  under  Mr, 


Butler's  oatents,  with  a  set  of  indicator 
cards.  600  w.  Engr, .  Lond— Dec.  ia» 
1902.    No.  52540  A. 

See  also  i^lectrical  Engineering,  Gener- 
ating Stations;    Mining  and   Metallurgy, 
Iron  and  Steel. 
Mond  Gas. 

See  Gas  Works  Engineering. 

STEAM  ENGINEERING. 
Balancing. 

The  Balancing  of  Rolling  Mill  Engines. 
George  bervice.  Read  before  the  West 
of  Scotland  Ir.  &  Meel  Inst.  Considers 
(ist)  the  work  actually  being  performed 
by  the  engine;  (2d)  the  actions  taking 
place  in  the  various  parts  of  the  engines 
and  their  effect  on  the  engine  as  a  whole, 
while  performing  this  work.  3000  w.  Ir 
&  Coal  Trds  Rev— Nov.  28.  1902.  No. 
52249  A. 
Boiler  Explosion. 

Boiler  Explosion  at  Swift  &  Co.'s  Plant, 
Chicago.  An  illustrated  account  of  an 
accident  involving  great  loss  of  life  and 
destruction  of  property.  2300  w.  Steam 
Engng — Dec.  10,  1902.  No.  52306. 
Boilers. 

A  Competitive  Test  of  Steam  Boilers. 
Reports  a  competitive  test  at  the  power 
station  of  the  Rapid  Transit  Co.,  in  Phil- 
adelphia, of  a  Parker  boiler  and  the  reg- 
ular Babcock  &  Wilcox  boiler.  4000  w. 
Eng  News — Nov.  27,  1902.    No.  52036. 

Computing  the  Strength  of  Tubular 
Boilers.  Charles  L.  Hubbard.  Directions, 
for  calculating  the  resistance  of  a  boiler  to 
internal  pressure,  illustrating  by  example. 
1800  w.  Am  Elect'n — Dec,  1902.  No. 
52246. 

Flash  Steam  Generators.  J.  S.  V.  Bick- 
ford.  Notes  on  the  writer's  experience 
in  designing  and  using  such  generators. 
3500  w.  Horseless  Age— Dec.  17,  1902. 
No.  52392. 

Modem  Production  of  Boiler  Draught 
and  Its  Influence  on  Fuel  Consumption 
and  Steam  Production.  W.  L.  Sutcliffe. 
Paper  before  the  Manchester  Assn.  of 
Engrs.  A  discussion  of  mechanical  or 
machine  draft  producers.  Does  not  deal 
with  steam  jet  apparatus.  1700  w.  Mech 
Engr — Nov.  29,  1902.    No.  52254  A. 

Naval  Tests  of  a  Water-Tube  Boiler. 
An  illustrated  account  of  tests  made  at 
Washington,  D.  C,  of  a  Hohenstein  boiler, 
one  series  with  coal  and  another  with  oil 
fuel.  The  trials  were  made  bv  U.  S. 
naval  officers,  ^in  a  steel  house  similar  to 
the  fire  room*  of  a  cruiser,  and  are  re- 
corded in  Admiral  Melville's  annual  re- 
port   Tables.     1500  v.    Exi^t  "Bltjc.— ^>tfc. 

20,  1902.     "No.  SaS71.     Digitized  bv 

The    Management    ^t\A    >No^vo%    ^ 
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>team  Boilers.  William  H.  Fowler. 
Treats  of  the  arrangement,  working  and 
;quipment  of  steam  boilers  and  auxiliary 
ippliances  from  the  practical  standpoint 
n  the  steam  user,  the  superintending  cn- 
l^neer,  the  boiler  inspector,  and  the  at- 
endant.  111.  1800  w.  Mech  Engr — Nov. 
B,  1902.  Serial,  ist  part.  No.  52058  A. 
ilorimetry. 

The  Effect  of  Impurities  in  Compressed 
Dxygen  upon  Combustion  in  the  Calori- 
netric  Bomb  (Sur  les  Impuretes  de  V 
Dxyg^ne  Comprime  et  sur  leur  Role  dans 
es  Combustions  Operees  au  Moyen  de  la 
Bombe  Calorimetrique).  M.  Berthelot. 
\n  examination  of  the  impurities  found  in 
;ommercial  compressed  oxygen,  showing 
specially  the  possible  errors  produced  by 
he  presence  of  hydrogen,  when  used  in  the 
:alorimetric  bomb.  1500  w.  Comptes 
Elendus— Nov.  17,  1902.    No.  52439  D. 

dinney. 

The  Demolition  of  a  150-Ft.  Brick 
Zlhimney  by  Dynamite.  W.  J.  Douglas. 
A.n  illustrated  account  of  the  means  re- 
:ently  adopted  at  Washington,  D.  C,  to 
demolish  a  brick  chimney,  with  approxi- 
mate cost  of  the  work.  1000  w.  £ng 
News — Dec.  4,  1902.    No.  52168. 

mdensers. 

Central  Condensers  (Zentral-Kondens- 
itionen).  H.  Dubbel.  An  illustrated  de- 
scription of  the  central  condensing  sys- 
tems shown  at  the  Diisseldorf  exposition. 
1800  w.  Zeitschr  d  Ver  Deutscher  Ing — 
Nov.  29,  1902.  No.  52408  D. 
mtinental  Practice. 

Steam  Engineering  in  Continental  Eu- 
rope. A.  Bollinckx.  Reports  an  unsettled 
period,  and  reviews  the  improvements  in 
course  of  trial.  900  w.  Power — Dec, 
1902.  52268  C. 
)rli88  Engines. 

The  Early  History  of  the  Corliss  En- 
gine in  the  United  States.  George  R. 
Phillips.  Read  before  the  Engine  B'ld'rs 
Assn.  4800  w.  Ir  Age — Dec.  4,  1902. 
No.  52136. 
rips. 

The  Disposal  of  Drips.  C.  G.  Robbins. 
Considers  the  handling  of  "low-pressure" 
and  "high-pressure"  drips  of  condensed 
steam.  111.  2500  w.  Power — Dec,  1902. 
No.  52271  C. 
ngine  Design. 

Freaks  and  Fallacies  in  Steam  Engine 
Design.  Egbert  P.  Watson.  Accounts  of 
some  of  the  fallacious  designs  which  have 
been  brought  out  to  revolutionize  steam 
engineering  practice;  showing  the  only 
true  tests  to  be  fuel  consumption  and  ac- 
curate power  measurement.  2500  w.  En- 
gineering Magazine — ^January,  1905.  "No, 
2486  B. 


Engines. 

Recollections  of  the  Early  Days  of  th( 
High  Speed  Engine  Industry.  John  E 
Sweet.  Read  before  the  Engine  Bldra 
Assn.  of  the  U.  S.  3500  w.  Ir  Age- 
Dec  II,  1902.  No.  52256. 
Engine  Tests. 

Final  Report  of  the  Committee  Appoint 
ed  to  Standardize  a  System  of  Testini 
Steam  Engines.  20,000  w.  IlL  Tran 
Am  Soc  of  Mech  Engrs,  No.  0957— Dec 
1902.    No.  52088  D. 

Discussion  on  Report  of  Committee  0 
Standardizing  Engine  Tests.  All  discus 
sion  that  has  been  offered  on  the  repoi 
at  meeting  and  in  writing.  19,800  w.  D 
Trans  Am  Soc  of  Mech  Engrs,  No.  0958- 
Dec,  1902.  No.  52089  D. 
Firing. 

On  Firing  with  Soft  Coal.  Re-print  < 
an  article  published  by  this  same  pap< 
thirteen  years  ago,  on  the  management  ( 
soft  coal  fires.  111.  1200  w.  Locomotiif 
— Oct.,  1902.  No.  52262. 
Fuels. 

Liquid  Fuel.  Presents  the  advantage 
over  coal  and  coke,  and  thinks  it  on! 
needs  to  have  the  furnaces  for  its  use  coi 
rectly  designed  to  demonstrate  its  gres 
economy.  800  w.  Am  Engr  &  R  R  Jour- 
Dec,  1902.    No.  52113  C 

Recent  Developments  in  the  Econom 
and  Variety  of  Fuel.  E.  H.  S.  Baile: 
Remarks  on  recent  investigations  for  pre 
ducing  greater  saving  in  combustion,  an 
the  development  of  new  fuels.  1800  v 
Pro  Age— Dec  15,  1902.    No.  52339. 

The  Possibilities  of  New  Fuel.  Georg 
Ethelbert  Walsh.  Concerning  the  stud 
of  available  fuels  brought  about  by  tli 
recent  strike,  and  the  indications  of  moi 
economical  use,  and  preparations  for  ft 
ture  power.  2500  w.  Power — Dec,  190 
No.  52267  C. 

The  Present  Stkte  of  the  Question  ( 
Liquid  Fuel.  Considers  briefly  the  ecoi 
omy,  the  difficulty  of  satisfactorily  bun 
ing  moderate  quantities  of  oil,  the  use 
etc  2000  w.  Jour  Gas  Lgft — Dec.  2,  190 
No.  52375  A. 
Generating  Sets. 

See  Electrical  Engineering,  Generatir 
Stations. 
Governor. 

Robinson's  Shaft  Governor.     An  iUu 
trated  description  of  a  spring  shaft  go^ 
emor  foi*  steam  engines.    400  w.    Ei^gng 
Dec.  12,  1902.    No.  52567  B. 
Great  Britain. 

The  Present  Condition  of  Steam  Enj 
neering  in  Great  Britain.  W.  H.  Boot 
Reviews  the  changes  of  the  past  twen 
yeaii^,  mlvclsinc  some  points.     4300  ^ 
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Heating. 

Heating  the  Washington  Heights  Free 
library.  New  York.  An  illustrated  de- 
scription of  a  steam-heating  system,  prin- 
cip^ly  by  indirect  radiation.  Plans.  1200 
w.    Eng  Rec— Dec.  27,  1902.     No.  52581- 

Steam  Heating.  George  Bennett.  A  re- 
view of  the  methods  of  heating  buildings 
by  steam,  describing  each  briefl3r  and  dis- 
cussing the  production  and  distribution  of 
heat.  3000  w.  Engr,  U  S  A— Dec.  i,  1902. 
No.  52150. 
Heat  Transmission. 

The  Relation  of  Heat  Emission  to 
Steam  Pressure  (Zur  Generellen  Regel- 
ung  der  Warmeabgabe  der  Heizkorper 
bei  Niederdruck  durch  die  Hohe  der 
Dampfspannung) .  O.  Hunaeus.  A  dis- 
cussion of  Rietschers  formula,  showing  its 
applicability  to  steam  and  hot-water  heat- 
ing. 2500  w.  Gesundheits-Ingenieur — 
Nov.  15,  1902.    No.  52476  B. 

The  Relation  of  Heat  Emission  to  Steam 
Pressure  (Zur  Generellen  Regelun^  der 
Warmeabgabe  der  Heizkorper  bei  Nieder- 
druck durch  die  Hohe  der  Dampfspan- 
nung). Prof.  Rietschel.  A  review  of  the 
use  of  his  formula  by  Herr  Hunaeus.  2500 
w.  Gesundheits-Ingenieur — Nov.  30,  1902. 
No.  52477  B. 

The  Transmission  of  Heat  Through 
Heating  Surfaces  (Ueber  den  Wanne- 
durchgang  durch  Heizflachen).  L.  Aus- 
tin. Data  and  results  of  tests  made  at  the 
Reichsanstalt,  with  description  of  the  ap- 
paratus. 3000  w.  Zeitschr  d  Ver  Deut- 
scher  Ing— Dec.  13,  1902.  No.  52412  D. 
Indicators. 

See    Mechanical    Engineers,    Measure- 
ment. 
Lubrication. 

Automatic  Cylinder  Lubrication.  C.  G. 
Robbins.  Discusses  the  hydrostatic  lubri- 
cator, stating  objections  to  its  use,  and  de- 
scribes "pressure"  systems  in  common  use. 
111.  1800  w.  Power— Dec.,  1902.  No. 
52272  C. 

Lubrication.  William  F.  Parish,  Jr. 
Abstract  of  a  paper  presented  to  the  New 
England  Cotton  Mfrs.  Assn.  Considers 
the  selection  of  oils;  cylinder,  engine, 
dynamos,  and  shafting  lubrication.  3500 
w.  Power— Dec,  1902.  No.  52273  C. 
Mechanical  Draft. 

Mechanical  Draft  for  Modem  Steam 
Boiler  Plants.  S.  R.  Sheldon.  Considers 
the  opportunities  for  economy  by  the  ap- 
plication of  mechanical  draft,  and  related 
subjects.  2200  w.  Can.  Engr— Dec,  1902. 
No.  52207. 
cm  Fuel. 

See  Marine  Engineering. 
Pipe  Covering. 

Steam  Pipe  Covering  and  Its  Relation  to 


Station  Economy.  H.  G.  Stott  Read  be- 
fore the  Assn.  of  Edison  El.  Co.'s.  Re- 
sults of  a  series  of  tests  made  in  the  in- 
terest of  the  ManhatUn  Ry.  Co.  Describes 
method  of  testing  and  discusses  results. 
3300  w.  Elec  Rev,  N  Y— Nov.  29,  1902. 
No.  52106. 

Pulverized  CoaL 

The  Rowe  System  of  Burning  Pulver- 
ized Coal  An  illustrated  description  of 
a  system  using  bituminous  slack  under 
the  boilers  in  the  works  of  the  C  O. 
Bartlett  &  Snow  Co.,  of  Qeveland,  Ohio. 
500  w.  Eng  Rec— Dec  20,  1902.  No. 
52574. 

Refuse  Destructors. 

See  Civil  Engineering,  Municipal;  and 
Electrical  Engineering,  Generating  Sta- 
tions. 

Rotary  Engine. 

The  Patschke  Rotary  Steam  Engine 
(Die  Rotations-Dampfmaschine  System 
Patschke).  With  numerous  illustrations 
of  details  for  a  rotary  engine  of  the  radial 
eccentric-arm  type.  1500  w.  i  plate. 
Gluckauf— Dec.  6,  1902.     No.  52456  D. 

Smoke  Prevention. 

The  Smoke  Problem  and  Its  Possibili- 
ties. W.  C.  Popplewell.  A  discussion  of 
the  methods  for  preventing  smoke,  and  an 
illustrated  description  of  several  mechan- 
ical stokers.  6000  w.  Feilden's  Mag^ 
Dec,  1902.    No.  52557  B. 

Speed  Recorder. 

Apparatus  for  Obtaining  a  Continuous 
Record  of  the  Position  of  an  En^^ne  Gov- 
ernor and  the  Speed  of  the  Engine  whidi 
It  is  Governing.  Joseph  C.  Riley.  De- 
scribes experiments  performed  at  Nason 
College,  Birmingham,  England,  on  the  ac- 
tion of  governors  when  detached  from 
their  engines,  and  also  a  similar  set  of  ex- 
periments at  the  Massachusetts  Inst  of 
Technology..  111.  4800  w.  Trans  Am 
Soc  of  Mech  Engrs,  No.  0971— Dec,  1902. 
No.  52087  C. 

Steam  Piping. 

High  Pressure  Steam  Piping.  William 
Andrews.  Read  before  the  Engine  B'ldrs. 
Assn.  of  the  U.  S.  Reviews  briefly  the  de- 
velopment of  the  past  20  years,  and  dis- 
cusses the  design,  material,  and  the  dis- 
posing of  the  water.  2400  w.  Ir  Age — 
Dec.  II,  1902.    No.  52258. 

Steam  Turbines. 

Steam  Turbines:  With  Special  Refer- 
ence to  the  De  Laval  Turbine.  Konrad 
Anderson.  Read  before  the  Inst  of  Engrs. 
&  Shipbuilders  in  Scotland.  Illustrates 
and  describes  the  construction  and  woric- 
ing  of  the  Parsons,  De  Laval  «»d  ^l^^^kq. 
turbines.  2500  v.  "^cc^  'Sxisec— \>«(u  ^ 
1902.    Serial.   i«t.^n.  1^0.  ^^n^K. 
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The  Present  Development  of  the  Steam 
Turbine.  Edwin  Yawger.  Read  at  the 
3olumbus  meeting  of  the  Ohio  Elec.  Assn. 
\n  illustrated  article  describing  the  action 
md  mechanical  details.  1500  w.  Elec  Wld 
fe  Engr— Dec.  6,  1902.    No.  52265. 

See  also  Marine  Engineering. 
iperheating. 

Superheated  Steam.  E.  H.  Foster. 
From  a  paper  before  the  Engine  Bldrs* 
Assn.  Considers  the  advantages  and  dis- 
advantages of  superheating,  describes  the 
Schmidt  system,  the  benefits  of  moderate 
superheating,  and  the  use  of  superheated 
steam.  3000  w.  Ir  Age — Dec.  4,  1902. 
No.  52135. 
Alve  Seats. 

The  Boring  of  Corliss  Valve  Seats  (Ale- 
sage  des  Glaces  Circulaires  des  Cylinders 
a  Distribution  Corliss).  M.  Chand.  With 
illustrations  of  forms  of  valve  seats,  and 
details  of  portable  machine  for  reboring 
them  in  position.  2500  w.  Revue  Tech- 
nique— Nov.  25,  1902.  No.  52430  D. 
Ibrating  Engine. 

The  Sleeper  Patent  Steam  Engine.  G. 
D.  Hartley.  Illustrates  an  engine  recently 
invented  by  Frank  H.  Sleeper,  of  Mon- 
treal, that  has  many  novel  features.  1800 
w.  Can  Elec  News — Dec,  1902.  No.  52299. 

MISCELLANY, 
eronautics. 

The  Langley  Aerodrome.  An  illustrated 
article  describing  this  flying  machine.  The 
present  number  is  a  reprint  of  papers  from 
the  Smithsonian  report  for  1900,  and  from 
McClure's  Magazine.  4400  w.  Sci  Am 
Sup — Nov.  29,  1902.  Serial,  ist  part.  No. 
52046. 
)mbustion. 

The  Temperature  of  Inflammation  and 
Combustion  of  the  Three  Varieties  of 
Carbon  (Sur  la  Temperature  d'lnflamma- 
tion  et  sur  la  Combustion,  dans  I'Oxyg^ne, 
des  Trois  Variet^s  de  Carbone).  H.  Mois- 
san.  A  detailed  study  of  the  combustion 
of  carbon  in  oxygen,  including  experi- 
ments with  diamond,  graphite,  and  amor- 
phous carbon.  2000  w.  Comptes  Rendus 
—Dec.  I,  1902.    No.  52442  D. 


Compression. 

Critical  Points  and  their  Importance  in 
the  Compression  of  Gases  (Die  KntisdMii 
Daten  und  ihrc  Bedeutung  fur  die  Ron- 
densation  der  Gase).  Dr.  Clemens  Scfaaef- 
er.  A  discussion  of  the  influence  of  crit- 
ical temperatures  upon  the  behavior  of 
gases  under  pressure.  3000  w.  Zeitschr 
d  Ver  Deutscher  Ing— Dec.  13,  1902.  No. 
52413  D. 
Heating. 

Heating  and  Ventilating  the  Akron,  0., 
Jail.  Illustrated  description  of  a  building 
which  is  a  departure  from  the  general 
prison  plan,  and  of  its  combined  forced 
and  inducted  hot  air  system  of  heating  and 
ventilating.  2000  w.  Eng  Rec — Nov.  29, 
1902.    No.  52123. 

The  Reck  System  of  Hot  Water  Heat- 
ing (Die  Warmwasserheizung  System 
Reck).  Ernst  Schiele.  The  circulation 
is  maintained  by  a  form  of  jet  pump  op- 
erated from  the  heating  boiler.  Details  of 
the  system  and  its  connections  are  given. 
Two  articles,  4000  w.  Gcsundheits— In- 
genieur — Nov.  15,  30,  1902.  No.  52475 
each  B. 

Ventilation  and  Heating  in  a  Philadel- 
phia Department  Store.  Illustrated  de- 
scription of  methods  adopted  for  heating  a 
large  building  when  each  floor  is  prac- 
tically a  single  room.  A  combined  plenum 
and  exhaust  system.  3500  w.  Eng  Rec— 
Dec.  13,  1902.    No.  52349. 

Wood  Furnace  Heating  in  Nova  Sco- 
tia. An  illustrated  description  of  ar- 
rangements for  heating  a  building  with 
a  wood  hot  air  furnace.  1800  w.  Metal 
'    Work— Nov.  29,  1902.     No.  52041. 

Refrigeration. 

Different  Methods  of  Producing  Cold. 
The  Absorption  and  Compression  Systems. 
Oswald  Gueth.  Presented  before  the 
James  Watt  Assn.,  N.  A.  S.  E.  The  first 
of  three  lectures  on  this  subject  5700  w. 
Engr,  U  S  A— Dec.  i,  1902.    No.  52151. 

Shutting  Down  an  Ice  Plant.  William 
Nottberg.  Illustrated  directions  for  the 
proper  care  of  the  plant.  1400  w.  Power- 
Dec,  1902.    No.  52269  C. 
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COAL  AND  COE£. 
guilar  District. 

Aguilar  Coal  and  Oil  District.  Prof. 
Arthur  Lakes.  A  description  of  the  geol- 
ogy, the  thickness  and  quality  of  the  coal 
vems,  and  the  indications  of  oil  in  this 
field  in  Colorado  and  New  Mexico.  3300 
w.  Mines  &  Min— Dec,  1902.  No.  521^  C 


Anthracite. 

The  Anthracite  of  the  Third  Hill  Moun- 
tain, West  Virginia.  William  Griffith.  Sit- 
uation, topography  and  geology  of  this  re- 
gion. 4500  w.  Jour  Fr  Inst — ^Dec,  190a. 
No.  52341  D. 
Briquetting.  ^.  ^.^^ 

k^^^.t^.\.>i&  \QT  C^^m^kressing  Coal  before 


We  mpply  copies  of  tkts*  articles.    S«e  V»t«  *n. 


MINING   AND   METALLURGY. 


807 


Coking  (Installation  pour  la  Compression 
du  Charbon  avant  sa  Transformation  en 
Coke).  With  illustrations  of  the  bri- 
quettmg  plant  of  Kuhn  &  Co.  of  Bruch, 
with  plate  of  details.  1200  w.  i  plate. 
G^nie  Civil— Nov.  15,  1902.    No.  52423  D. 

By-ProdnctB. 

Plant  for  Saving  Coke  By- Products. 
Abstract  translation  of  an  article  by  Dr. 
Bertelsmann,  in  the  Zeitschrift  fur  Berg- 
Hutten  und  Salinenwesen.  Describes  the 
extension  of  the  coal  distillation  plant  at 
the  Matthias  Stinnes  mine  in  Camap, 
Germany.  2800  w.  Mines  &  Min — ^Dec., 
1902.     No.  52199  C. 

Coal  Cleaning. 

Studies  on  Coal  Washing.  L.  Moulan, 
in  Soc.  Ingen.  Ecole  d'Industre  du  Hain- 
aut.  Deals  with  the  operation  from  the 
standpoint  of  the  management  of  the  wash- 
ing water  and  the  recovery  of  the  sludge. 
111.  1800  w.  Col  Guard— Nov.  21,  1902. 
No.  52068  A. 

The  Allard  Coal  Separator  (Separation 
der  Kohlenach  dem  Verfahren  von  Fran- 
cois Allard).  Describing  an  improved  form 
of  JiRPng  machine  used  in  Belgium  for 
separating  coal  from  impurities  by  gravity. 
1800  w.  Gliickauf — Nov.  29,  1902.  No. 
52455  D. 

The  Schiichtermann  &  Kremer  and 
Humboldt  Coal-Classifying  Plant.  Illus- 
trated description  of  the  coal -classifying 
and  washing  plant  in  use  at  the  Grillo  shaft 
of  the  Monopol  Colliery,  for  dealing  with 
100  tons  of  coal  per  hour.  1400  w.  Col 
Guard — Dec.  5,  1902.    No.  52356  A. 

Coal-Fields. 

The  Early  Leicestershire  Coal  Field 
(1204- 1832).  Deals  with  the  Cole  Orton 
and  Moira  districts,  giving  a  historical 
review.  3300  w.  (iol  Guard — Nov.  21, 
1902.     Serial,     ist  part.     No.  52070  A. 

Coal  Formations. 

The  Mountain  Formations  of  the  Rhe- 
nish-Westphalen  Coal  District  (Das  Deck- 
gebirge  des  Rheinisch-Westfalischen  Car- 
bons). H.  Schulz-Briesen.  A  geological 
study  of  the  mountains  overlying  the  so- 
called  Mtinster  coal  basin.  5000  w.  2 
plates.  Gluckauf — Nov.  8,  1902.  No.  52- 
453  D. 
Coking. 

Coking  in  Bee-Hive  Ovens  with  Ref- 
erence to  Yield.  Charles  Catlett.  Calls 
attention  to  the  waste,  the  need  of  careful 
records,  and  what  the  records  should  show 
to  determine  where  improvements  are 
needed.  3800  w.  Trans  Am  Inst  of  Min 
Engrs — Oct.,  1902.     No.  52281  D. 

The  Brunck  System  of  By-Product  Coke 
Ovens.  Illustrates  and  describes  the  con- 
struction principles  and  operation  of  these 


ovens.   3000  w.    Ir  &  Coal  Trds  Rev — Dec 
5,  1902.    No.  52362  A. 

DepTMiation. 

Depreciation  as  Affecting  Collieries  and 
Iron  Works.  H.  A.  Foster.  Considers 
some  of  the  usual  methods  of  treating 
depredatiouj  and  some  that  are  less  com- 
monly considered.  3700  w.  Ir  &  Coal 
Trds  Rev— Nov.  21,  1902.  No.  52081  A. 
German  Coke. 

The  German  Coke  Industry.  Concern- 
ing the  Rhenish- Westphalian  Coke  Sjrndi- 
cate  and  the  price  of  blast  furnace  coke. 
1400  w.  Col  Guard — Dec.  5,  1902.  No. 
52355  A. 
Japan. 

The  Takasima  Coal  Mines.  Japan.  Ab- 
stract of  a  paper  read  by  E.  W.  Nardin 
before  the  Australasian  Inst  of  Min. 
Engrs.  Describes  the  mines  and  methods 
of  working,  iioo  w.  Col  Guard — ^Nov. 
21,  1902.  No.  52069  A. 
Pulverised  CoaL 

See  Mechanical  Engineering,  Steam 
Engineering. 

Queensland. 

Coal  in  the  Cook  District.  C.  F.  V. 
Jackson.  An  account  of  the  prospecting 
thus  far,  the  deposits  found,  etc.  111.  aooo 
w.  Queensland  (jov  Min  Jour — Oct  15, 
1902.    No.  52172  B. 

Scotland. 

The  Cost  of  Working  Coal  in  Scotland. 
R.  W.  Dron.  Discusses  the  increased  cost 
of  mining,  the  causes  and  the  remedies. 
2000  w.  Ir  &  Coal  Trds  Rev— Dec.  5, 
1902.    No.  52358  A. 

Waste. 

The  Waste  in  Working  Coal  in  Great 
Britain.  \Valter  S.  Wardlaw.  Prize  es- 
say. An  illustrated  article  considering 
the  two  main  systems  of  working  coaT 
and  the  progress  toward  economy  in  waste 
in  working.  1700  w.  Ir  &  Coal  Trds  Rev 
—Dec.  5,  1902.    No.  52357  A. 

West  Virginia. 

Red  Jacket  Coal  and  Coke  Co.  Mines 
in  Logan  County,  West  Virginia.  Frank 
A.  Hill.  An  illustrated  description  of  the 
coal,  the  mines  and  methods  of  handling. 
2200  w.     Mines  &  Min — Dec,  1902.     No. 

52195  c. 

COPPER. 

Mexico. 

The  Cananea  Copper  Deposits,  Mexico. 
Walter  Harvey  Weed.  An  illustrated  de- 
scription of  the  district,  the  peculiarities 
of  the  ore,  and  matters  of  interest  1700  w. 
Eng  &  Min  Jour— Dec  6,  1962.  No.  52- 
239. 

New  Mexico.  digitized  by  Lji 
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New  Mexico.    Georjge  D.  Reid.    An  illus- 
trated account  of  this  district  and  its  ores. 
1400  w.    Eng  &  Min  Jour— Dec.  13,  1902. 
No.  52342. 
nm. 

A  Great  Copper  District  in  Peru.  Ex- 
tract from  an  article  in  the  London  Econ- 
omist  giving  an  account  of  the  Cerro  de 
Pasco  mines.  1600  w.  Ir  Age — Dec.  4, 
1902.    No.  52131. 

See  Electrical  Engineering,  Electro- 
chemistry. 

GOLD  AND  SILVER. 

malgamation. 

A  Study  of  Amalgamation  Methods,  Es- 
pecially the  Patio  Process,  with  the  Ob- 
icct  of  Avoiding  the  Loss  of  Mercury. 
Miguel  Bustamente,  Jr.  Describes  the 
iharacter  of  the  ore  to  be  treated  and  gives 
in  account  of  the  experimental  investiga- 
:ions.  5400  w.  Trans  Am  Inst  of  Min 
Engrs — Nov.,  1901.    No.  52280  D. 

rasiL 

The  Gold-Field  of  the  State  of  Minas 
Seraes,  Brazil.  Herbert  Kilbum  Scott. 
Information  in  regard  to  this  field  collected 
>y  the  author  during  a  five  years'  resi- 
dence in  the  State.  Illustrated  descrip- 
ions  of  individual  mines,  methods  of 
¥ork,  occurrence,  etc  9700  w.  Trans 
\m  Inst  of  Min  Engrs — Feb.  &  May,  1902. 
)io.  S22S2  D. 

itish  Colombia. 

Notes  from  the  Atlin  District,  British 
Columbia.  W.  M.  Brook.  An  illustrated 
irticle  giving  information  of  the  progfress 
nade  by  the  companies  operating  in  this 
-egion.  2200  w.  Eng  &  Min  Jour — Nov. 
SQ,  1902.    No.  521 10. 

imp  Bird. 

The  Camp  Bird  Gold  Mine  and  Mill, 
i.  A.  Titcomb.  An  illustrated  description 
>f  this  mine  and  mill  in  the  San  Juan  re- 
^on,  in  southwestern  Colorado.  2500  w. 
school  of  Mines  Quar — Nov.,  1902.  No. 
;256o  E. 

lenr  d'  Alenes. 
The  Mining  Industry  of  Cocur  d' Alenes, 
daho.  J.  R.  Finlay.  Illustrates  and  de- 
cribes  this  silver-lead  district,  its  geology 
ind  resources ;  the  veins  and  ore  deposits ; 
nethods  of  operation,  etc.  Map.  6500  w. 
Trans  Am  Inst  of  Min  Eng^rs — Feb.  & 
iday,  1902.    No.  52278  D. 

ncentratioii. 

Development  of  Coarse  Concentration  in 
he  Slocan  District  Samuel  S.  Fowler, 
''rom  the  Canadian  Min  Inst.  Considers 
rhat  has  been  done  toward  working  these 
leposits  economically.  5500  w.  B  C 
iin  Rec— Dec,  1902.    No.  52388  B. 


Cyanide  Process. 

(^aniding  Concentrates  by  PercolatiQi 
at  Choukpazat.  C.  M.  Wright  Paper  be 
fore  the  Institute  of  Mining  and  Meta] 
lurgy,  London,  on  the  treatment  of  p)l< 
ore  concentrates  consisting  of  50  to  4 
per  cent,  sulphides  and  60  to  70  per  cent 
coarse  sands,  in  Burma.  1000  w.  Eng  i 
Min  Jour — ^Dec  20,  1902.    No.  52595. 

Cyaniding  Silver  Ores.  R.  Stuar 
Browne.  An  account  of  some  of  the  wori 
which  is  being  done  in  Nevada,  in  apply 
ing  the  cyanide  process  to  the  treatmen 
of  silver  ores.  1400  w.  Min  &  Sci  Pr- 
Dec.  13,  1902.    No.  52597. 

The  Filter  Press  Process  of  Cyanidatia 
of  Slimes.  E.  Barton  Hack.  Describe 
this  method  of  treatment,  stating  its  ad 
vantages.  111.  1500  w.  Min  Rept — Dec 
II,  1902.    No.  52386. 

The  Treatment  of  Cupriferous  Gd< 
Ores  by  Cyanide  of  Potassium.  Loui 
Janin,  Jr.  A  description  of  several  pro 
cesses  for  treating  gold  ores  containini 
copper,  and  particularly  of  Bertram  Hunt* 
method  of  leaching  with  an  ammoniaca 
cyanide  solution.  2000  w.  Eng  &  Mi] 
Jour— Dec  20,  1902.    No.  52594. 

Dredges. 

Gold  Dredges — ^Their  Construction  an( 
Manipulation.  David  K.  Blair.  Read  be 
fore  the  N.  S.  W.  Chamber  of  Mines.  / 
description  of  the  "Bucket  Gold  Dredge,' 
the  general  principles  of  construction  an< 
manipulation,  the  accidents  liable,  wit! 
their  cause,  effect  and  remedy.  9000  w 
Can  Min  Rev — Nov.  30,  1902.  Serial,  is 
part.    No  52105  B. 

Guiana. 

Gold  in  Venezuelan  Guiana  (UOr  ci 
Guyane  Venezuelienne).  Norbert  Paquct 
A  geological  study  of  Venezuelan  Guiani 
with  reference  to  the  gold  deposits  an< 
present  methods  of  working,  with  map 
12000  w.  I  plate.  Rev  Univ  des  Mines- 
Nov.,  1902.     No.  52445  G. 

Hydraulic  Mining. 

Low-Grade  Gravel  Property.  Illus 
trated  description  of  a  property  in  Califor 
nia,  where  the  supply  of  water  is  brough 
30  miles,  and  the  expense  of  maintenano 
is  rather  high.  Gives  results  showini 
profits.  1300  w.  Min  &  Sd  Pr— Dec  6 
1902.    No.  52387. 

The  Hydraulic  Installation  at  the  Pan 
uco  Mines  in  Mexico.  Horace  L.  Short 
Abstract  of  a  paper  read  before  the  Inst 
of  Min  &  Met.,  London.  Description  o 
the  water-power  system  of  this  gold  am 
silver  mining  property.  2000  w.  Eng  I 
Min  Jour—- Dec  6, 1902.    No.  52241. 

U  PUta. 

The  La  Plata  Mountains.  Prol  Ardnti 
'Laktft.    0\ARXN^^Qn&  on  their  formatioiii 
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and  the  influence  of  the  different  igneous 
rocks  upon  mineralization.  111.  2300  w. 
Mines  ft  Min— Dec.,  1902.    No.  52203  C. 

"Marauding"  in  French  Guiana.  David 
Levat  The  term  indicates  a  prospector  or 
placer  miner  who  practices  his  industry 
on  any  gold-bearing  territory  regardless 
of  the  legal  proprietor,  and  is  not  locally 
considered  at  all  disgraceful.  1800  w.  Eng 
&  Min  Jour— Dec.  13,  1902.  No.  52344- 
Meduuucal  Feeding. 

Mechanical  Feeding  of  Silver-Lead  Blast 
Furnaces.  Arthur  S.  Dwight.  Considers 
the  present  state  of  the  art  and  describes 
devices  which  have  come  under  the  per- 
sonal observation  of  the  writer,  recording 
his  results  in  the  practical  working  of  one 
of  the  systems.  111.  12800  w.  Trans  Am  Inst 
of  Min  Engrs— Nov.,  1902.  No.  52277  D. 
MexiM. 

The  Prieta  Mine  of  Parral,  Mexico.  S. 
M.  Terry.  Gives  the  history  of  this  noted 
silver  mine  and  an  account  of  its  reopening 
after  being  flooded  for  many  years.  111. 
I2CX)  w.  Eng  &  Min  Jour — Dec.  6,  1902. 
No.  52238. 
Smelter. 

The  New  Bully  Hill  Smelter.  Illus- 
tration, with  description  of  the  works,  in 
California,  the  deposits,  etc.  The  ores 
carry  copper,  gold  and  silver.  1700  w. 
Eng  &  Mm  Jour— Dec.  6,  1902.  No.  52- 
240. 

Snlphiie  Ores. 

A  Dry  Process  for  the  Treatment  of 
Complex  Sulphide  Ores.  H.  L.  Sulman 
and  H.  K.  Picard.  A  paper  read  before 
the  Inst  of  Mining  and  Metallurgy,  Lon- 
don, describing  a  process  for  treating  ores 
in  which  are  zinc  blende  and  galena,  as  well 
as  silver.  «Present  practice  in  Australia  is 
reviewed.  5400  w.  Can  Min  Rev — Nov. 
30,  1902.    No.  52104  B. 

IHON  AND  STEEL. 
BraziL 

The  Iron  Ores  of  Brazil.  Herbert  Kil- 
bum  Scott.  Abstract  of  a  paper  read  be- 
fore the  Inst  of  Min.  &  Met.,  London.  In- 
formation concerning  very  large  deposits 
of  fine  quality.  1300  w.  Eng  &  Min  Jour 
— Dec  6,  1902.    No.  52242. 

BriqvettUg. 

Briquetting  Iron  tiue  Dust.  R.  M.  Hale. 
Describes  the  methods  employed  in  the 
manufacture  of  briquettes,  discussing  im- 
portant points,  and  condnsions  from  actual 
operation.  3500  w.  Ir  Ag^-Dec  11, 
1902.  No.  52257. 
Electric  Drifiag. 

Sec  Electrical  Engineering,  Power  Ap- 
plications. 


Electric  Smelting. 

See  Electrical  Engineering,  Electro- 
chemistry. 

Gas  Engines. 

See  Mechanical  Engineering,  Special 
Motors. 

Great  Britain. 

The  Iron  and  Steel  Industries  of  Great 
Britain — ^Their  Conditions  and  Outlook.  J. 
Stephen  Jeans.  Abstract  of  a  lecture  be- 
fore the  students  of  Birmingham  Univer- 
sity. Considers  the  conditions  upon  which 
success  depends,  and  how  far  these  are 
met.  3000  w.  Ir  &  Coal  Trds  Rev- 
Dec.  5,  1902.    No.  52361  A. 

Ingots. 

Chemical  Composition  of  Steel  Ingots. 
Alex.  Wahlburg.  Discusses  the  objects  of 
piping  and  blow-holes  in  ingots  and  their 
causes  and  prevention,  giving  a  digest  of 
Brinell's  work,  with  which  the  writer 
agrees.  4600  w.  Am  Mfr — Nov.  27,  1902. 
Serial,    ist  part.    No.  52098. 

Iron  Ores. 

A  Comparison  of  the  Origin  and  Devel- 
opment of  the  Iron  Ores  of  the  Mesaba 
and  Gogebic  Iron  Ranges.  Kenneth 
Leith.  Abstract  of  a  paper  presented  to 
the  Lake  Superior  Min.  Inst.  Outlines 
and  compares  certain  conclusions  reached 
by  the  U.  S.  Geol.  Survey.  2700  w.  Ir 
Age— Dec.  4,  1902.    No.  52133. 

Rolling. 

The  Laws  of  the  Rolling  of  Iron  (Lois 
du  Laminage  du  Per).  R.  Tonkow.  A 
study  of  the  relation  of  the  diameter  and 
speed  of  rolls  to  the  extent  of  reduction  of 
the  metal  at  each  pass.  8000  w.  Rev 
Univ  des  Mines — Oct.,  1902.    No.  52444  G. 

SUg. 

The  Composition  of  Blast  Furnace  Slag 
(Ueber  die  Constitution  er  Hochofen- 
schlacke).  Kari  Zulkowski.  A  review  of 
the  theory  of  Juptner,  with  formulas  indi- 
cating the  reactions  involved  in  the  for- 
mation of  furnace  slag.  Two  articles, 
4000  w.  Oesterr  Zeitschr  f  Berg  u  Hut- 
tcnwesen— Dec.  6,  1902.  No.  52460  each  D. 

Valves. 

Water  Controlled  Porter  Reversing 
Valve.  Illustrated  description  of  a  new 
style  of  gas  valve  for  regenerative  fur- 
naces. 1600  w.  Ir  Age— Dec.  18,  1902. 
No.  52393. 

imnKG. 

Anemometers. 

The  Anemometer  Testing  Station  of  the 
Westphalian  Mining  Bureau  at  Bochum 
(Die     Anemometer-Priifungstation      der 
Westfalischen  BerK«^^TVua(ebaAXsSka&^  \tl 
Bochum).   H.  Staich.  VIWVi  ^tftK\%Q\'&Mt^ 
construcdon  and  use  oi  1^  '«i\]i*£C\Bi«  '^v- 


/Kr  sm/^fy  ep^ies  ^f  tk€S9  mttkUs.    Set  Hi*  ii7. 


THE  ENGINEERING  INDEX. 


paratus  for  testing  the  anemometers  used 
in      measuring     ventilating     current     in 
mines.    2000  w.    i  plate.    Gliickauf — Nov. 
22,  1902.    No.  52454  D. 
iench  Method. 

Mining  on  the  Bench  Method  of  Work- 
ing Adapted  to  Peculiar  Conditions  in  the 
Clinch  Valley  Field  of  Southwestern  Vir- 
ginia. Charles  Colcock  Jones.  Describes 
the  conditions  and  the  methods  of  work- 
ing. 1000  w.  Mines  &  Min — Dec,  1902. 
No.  52200  C. 
olorado. 

The  Soils  of  Colorado.  Prof.  Arthur 
Lakes.  Considers  their  nature  in  rela- 
tion to  their  geological  origin  and  sur- 
roundings, and  their  availability  for  irri- 
gation. 3200  w.  Mines  &  Min — Dec,  1902. 
No.  521^  C. 
evelopment. 

Our  Mining  Interests.  Prof.  J.  A. 
Holmes.  Read  before  the  International 
Mining  Congress.  Discusses  some  of  the 
factors  contributing  to  and  influencing 
American  mining  development.  3700  w. 
Mines  &  Min— Dec,  1902.  Serial,  ist 
part.    No.  52202  C. 

rilling. 

Method  of  Drilling  and  Shutting  Off 
Water  in  Experimental  Boreholes.  Ber- 
gassessor  Jacob,  in  Gliickauf,  Describes 
a  method  adopted  to  meet  unusual  condi- 
tions, which,  with  some  alterations,  is 
capable  of  being  adapted  to  the  boring  to 
faults  in  the  vicinity  of  old  workings,  etc. 
111.  1300  w.  Col  Guard— Nov.  28,  1902. 
No.  52194  A. 

arth  Movements. 

Recent  Earth  Movements.  Prof.  Ar- 
thur Lakes.  An  account  of  some  move- 
ments in  the  Rocky  Mts.  as  shown  by  ef- 
fects on  streams  and  mines.  1500  w. 
Mines  &  Min — Dec,  1902.  No.  52204  C. 
lectric  Power. 

See  Elec  Engng.,  Power  Applications, 
ms. 

On  Experiments  witn  Duplicate  Ven- 
tilating i^ans  at  Bamfurlong  Collieries.  J. 
W.  Hutchinson.  Read  before  the  Man- 
:hester  Geol.  Soc.  A  statement  of  con- 
ditions to  be  met,  and  an  account  of  ex- 
jeriments  made,  illustrations  of  the  pres- 
ent arrangement  of  engines  and  fans,  with 
able  of  tests  and  measurements  made. 
[800  w.  Ir  &  Coal  Trds  Rev— Nov.  28, 
[902.    No.  52250  A. 

sad  Frame. 

'  An  Eldorado  County,  Cal.,  Head  Frame, 
r.  H.  Wildman.  An  illustrated  descrip- 
ion  of  a  new  head  frame  recently  erected 
)n  the  Flagstaff  shaft  of  the  Mt.  Hope 
nine.  700  w.  Min  &  Sci  Pr-^Nov.  29, 
902.    No.  52212. 


Hoisting. 

Hoisting  from  Great  Depths.  Henncn 
Jennings.  Abstracted  from  paper  read  be- 
fore the  So.  African  Assn.  of  Engrs.  De- 
scribes the  Witwatersrand  gold-fidds  and 
the  conditions  to  be  met  by  winding  plants, 
discussing  the  most  advantageous  method. 
3000  w.  Eng  &  Min  Jour — Nov.  29,  1902. 
No.  521 1 1. 

Winding  and  Winding  Appliances.  Dan- 
iel Davies.  Considers  the  varieties  of 
winding  engines,  and  their  control,  wind- 
ing ropes,  etc.  2200  w.  Ir  &  Coal  Trds 
Rev— Dec.  5,  1902.  No.  5^359  A. 
Methods. 

Mining  Methods  and  Appliances.  The 
first  of  a  series  of  articles  aiming  to  give 
information  helpful  to  candidates  for  mine 
manager's  examinations.  111.  iioo  w. 
Aust  Min  Stand — Nov.  6,  1902.  Serial. 
1st  part.    No.  52374  B. 

Mexico. 

The  Mineral  Zone  of  Santa  Maria  del 
Rio,  San  Luis  Potosi.  Jesus  P.  Menzana 
Summary  of  a  report  made  in  1890  for  tiic 
Companie  Investigadora  Mexican  y 
Americana.  Gives  the  geology,  mineral 
deposits,  describing  the  ores  found^  etc. 
Silver,  mercury,  bismuth,  iron,  tin,  etc, 
are  found,  but  not  all  in  payable  quan- 
tities for  mining.  2200  w.  Trans  Am 
Inst  of  Min  Eng^rs — Nov.,  1901.  No.  52- 
283  D. 

Milling  Plant 

The  Pride  of  the  West  M.  &  M.  Co., 
Washington,  Ariz.  Jesse  Scobey.  An  il- 
lustrated description  of  a  milling  plant  and 
process  where  a  complex  ore,  producing 
zinc,  lead  and  copper,  is  treated  in  one 
milling  operation  that  comprises  dry  crush- 
ing, roasting,  magnetic  separation,  wet 
concentration,  drying  and  smelting.  2200 
w.  Min  &  Sci  Pr— Dec  13,  •1902.  No. 
52599. 

Mining  Management. 

The  General  Management  of  Metallifer- 
ous Mines.  Albert  Williams,  Jr.  A  dis- 
cussion of  the  fundamental  business 
principles  upon  which  successful  mining 
management  depends.  2500  w.  Engineer- 
ing Magazine — ^January,  1903.    No.  52488B. 

Muffle  Furnace. 

A  Wood-Burning  Muffle  Furnace.  Louis 
Janin,  Jr.  Illustrated  description  of  a 
large  superimposed  double  muffle  furnace 
for  assaying,  erected  in  Ely,  Nevada.  600 
w.  Eng  &  Min  Jour— Dec  20,  1902,  No. 
52591. 

Quarrying. 

Improvements  in  the  Methods  of  Quar- 
rying Slate.  Translated  from  La  Nature. 
Describes  the  old  methods  and  the  new. 
111.    1300  w.    Sci  Am  Sup — Dec  6,  1902. 
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Shaft-Sinldiis. 

The  Sinking  of  bhaft8  in  Water-Bcaring 
Strata  (Crcusemcnt  de  Puit8  a  Niveau 
Plein).  Marcel  Tock.  A  detailed  account 
of  the  sinking  of  two  shafts  in  water- 
bearing strata  at  Quesnoy,  Bois  du  Luc, 
Belgium.  The  Kind-Chandron  process 
was  employed.  8000  w.  6  plates.  Rev 
Univ  des  Mines— Oct.,  1902.  No.  52443  G. 
Smelter. 

The  New  Smelter  at  Salida,  Colorado. 
Etienne  A.  Ritter.  An  illustrated  descrip- 
tion of  a  large  smelting  works  for  treating 
lead  and  copper  and  other  ores.  800  w. 
Eng  &  Min  Jour— Dec.  20,  1902.  No.  52- 
592. 
Smelting. 

Use  of  Crude  Oil  in  Smelting.  A.  von 
dcr  Ropp.  Read  before  the  California 
Miners'  Assn.  A  discussion  of  the  prac- 
tical side  of  the  subject.  2300  w.  Min  & 
Sci  Pr— Nov.  29,  1902.  No.  5221 1. 
Surveying. 

The  Evolution  of  Mine-Surveying  In- 
struments. Continued  discussion  of  the 
paper  of  Dunbar  D.  Scott,  read  at  the 
Buffalo  meeting,  Oct..  1898.  1000  w.  Trans 
Am  Inst  of  Min  Engrs — Nov.,  1902.  No. 
52284  D. 
Tamps. 

Notes  on  Recent  Experiments  with  Me- 
chanical Tamps.  W.  R.  Crane.  An  illus- 
trated description  of  successful  experi- 
ments in  blasting,  in  which  were  used  me- 
chanical tamps  consisting  of  a  standard 
and  two  cylindrical  wedges  with  serrated 
faces.  2500  w.  Eng  &  Min  Jour — Dec 
20,  1902.  No.  52593. 
Timbering. 

Mine  Timbering  by  the  Square  Set  Sys- 
tem at  Rossland,  B.  C.  A  discussion  of  a 
previous  article  by  Bernard  MacDonald, 
by  Ernest  Woakes.  at  a  meeting  of  the 
Canadian  Mining  Institute,  and  Mr.  Mac- 
Donald's  rejoinder.  The  conditions  in  a 
gold  mine  in  Darien,  Colombia,  are  de- 
scribed. 1800  w.  Min  &  Sci  Pr— Dec.  13, 
1902.    No.  52596. 

Systematic  Timbering  in  French  Mines. 
Particulars  from  a  report  issued  by  a  sub- 
committee of  the  Prussian  Commission 
on  the  Falls  of  Rock  and  Coal  in  Mines, 
concerning  the  methods  of  working  and 
timbering  employed  in  French  collieries. 
111.  900  w.  Col  Guard— Nov.  28,  1902. 
Serial,  ist  part.  No.  52193  A. 
Valuation. 

The  Valuation  of  Mines  of  Definite  Ave- 
rage Income.  H.  D.  Hoskold.  Suggests 
a  method  of  valuing  mines,  pointing  out 
certain  financial  features.  4000  w.  Trans 
Am  Inst  of  Min  Engrs— Oct.,  1902.  No. 
52385  D. 
Washington. 

Ore  Deposits  of  Monte  Crista,  Wasli- 


ington.  An  abstract  monograph,  by  J.  E. 
Spurr,  published  by  the  U.  S.  GeoL  Sur- 
vey. 111.  2500  w.  Mines  &  Min^Dec, 
1902.    No.  52197  C. 

HISCELLANY. 
Africa. 

The  Distribution  of  Mineral  Wealth  in 

Africa  (La  Repartition  et  les  Caract^res 

de  la  Richesse  Min6rale  en  Afrique).  L. 
De  Launay.  A  general  study  of  the  min- 
eral resources  of  Africa,  with  maps  show- 
ing the  distribution  and  possibilities  of  de- 
velopment. 6000  w.  Rev  Gen  des  Sciences 
—Nov.  30,  1902.    No.  52436  D. 

Asphalt 

The  Asphalt  Deposits  of  Pike  County, 
Arkansas.  C.  W.  Hayes.  Describes  those 
deposits  which  have  been  recently  devel- 
oped. 1500  w.  Eng  &  Min  Jour— Dec. 
13,  1902.    No.  52343. 

Manganese. 

The  Manganese  Industry  of  the  Depart- 
ment of  Panama,  Republic  of  Colombia. 
£.  G.  Williams.  Gives  a  general  descrip- 
tion of  the  region,  the  topography,  de- 
posits, character  of  the  ore,  the  mines 
worked,  etc.  11800  w.  Trans  Am  Inst  of 
Min  Engrrs — Nov.,  1902.    No.  52279  D. 

Ores. 

The  Genesis  of  Ore-Deposits.  J.  Mal- 
colm Maclarcn.  From  the  Mining  Jour- 
nal, London.  An  outline  of  the  modem 
theory  of  ore  deposition,  as  given  in  recent 
papers  by  American  and  German  geolo- 
gists. 5300  w.  N  Z  Mines  Rec— Nov.  17, 
1902.    No.  52610  B. 

Petroleum. 

American  Petroleum  Possibilities. 
George  Ethelbert  Walsh.  An  illustrated 
review  of  the  oil  regions  of  the  United 
States  and  their  productive  capacity,^  with 
a  forecast  of  their  future,  and  a  discus- 
sion of  the  growing  importance  of  pe- 
troleum as  fuel.  2000  w.  Cassier's  Mag — 
Dec,  1902.    No.  52548  B. 

Shale. 

Shale  Mine  at  La  Harpe,  Kansas.  W. 
R.  Crane.  An  illustrated  article  describ- 
ing an  instance  of  underground  mining 
for  brick  making  material.  2500  w.  Mines 
&  Min— Dec.,  1902.    No.  52201  C. 

Titanium. 

The  Metallurgy  of  Titanium.  Auguste 
J.  Rossi.  On  methods  of  treatment  of 
these  ores  and  the  alloys  formed  with  them. 
7200  w.  Trans  Am  Inst  of  Min  Engrs — 
Feb.  &  May,  1902.    No.  52286  D. 

Zinc. 

Notes  on  the  Magnetic  Separation  of 
Zinc-Iron  Sulphides,  with  Observations  on 
Preparatorv  Wet  Concentration.  Guy  H. 
Elmore.  Describes  the  treatment  of  lead- 
zinc-iron  ores  and  the  ^oiV\iv%>  oV  ^5b«, 
magnetic  sepanilOT.  W\.  #3«i  "^^  1K>». 
Rept— Dec.  1%,  igoa.   '^o.  ^\V 
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CONDUCTING  TRANSPORTATION. 

LscipliBe. 

Efficient  Discipline.  Papers  by  C.  H. 
Kctcham,  W.  W.  Wheatly,  G.  W.  Senger- 
land,  and  Thomas  E.  Mitten,  discussing 
this  subject  from  different  points  of  view, 
with  a  general  discussion  following.  19000 
w.  N  Y  R  R  Club— Nov.  21,  1902.  No. 
52335. 
MOTIVE  POWER  AND  EQUIPMENT. 

rakes. 

Air  Brakes.  Illustrates  and  describes 
the  air-brake  apparatus,  and  principles  of 
3peration.  1700  w.  Sci  Am — Dec.  13, 
[902.    No.  52327- 

Air  Brake  Testing  Department  of  the 
A.rmotir  Car  Lines.  Illustrated  description 
3f  the  triple  valve  testing  department, 
pving  rules  governing  the  cleaning  and 
repairs  of  air  brakes  on  the  Armour  car 
lines.  1000  w.  Ry  Mas  Mech — Dec, 
[902.    No.  52205. 

Automatic  Outside  Brake  for  Trains. 
A  brief  technical  description  of  an  inter- 
esting apparatus  which  has  been  tested  at 
I  speed  of  62  miles  an  hour.  111.  1200  w. 
U  S  Cons  Repts,  No.  1516— Dec.  10,  1902. 
No.  52235  D. 

ITS. 

The  Latest  Type  of  Passenger  Cars  in 
areat  Britain.  Brief  illustrated  descrip- 
:ion  of  cars  built  for  the  East  Coast  route 
letween  England  and  Scotland.  800  w. 
Ry  Age— Dec.  5,  1902.  No.  52209. 
•  Two  New  Vanderbilt  Cars.  Illustrates 
md  describes  new  designs  for  structural 
jteel  cars  of  80,000  lbs.  capacity.  500  w. 
\m  Engr  &  R  R  Jour — Dec,  1902.  No. 
52115  C. 

Mil  Weighing. 

The  Time  Element  in  Coal  Consump- 
:ion.  Editorial  discussion  of  the  advant- 
iges  of  weighing  coal  instead  of  measuring 
t.  900  w.  Loc  Engng — Dec,  1902.  No. 
52226  C. 

icomotive  Practice. 

Modem  Locomotive  Practice.  C.  E. 
Wolff.  Discusses  the  compound  prin- 
:iple  and  how  the  special  conditions  under 
vhich  a  locomotive  works  affects  the  ques- 
ion.  111.  2000  w.  Mech  Engr — Nov.  29, 
1902.    No.  52255  A. 

icoMtthrea. 

American  "Prairie"  Type  Locomotives. 
\rthur  E.  Kyffin.  An  illustrated  article 
iiscnssisg  the  special  features  of  this  class 
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of  engine.  2000  w.  Prac  Engr — No?. 
21,  1902.    Serial,    ist  part.     No.  52062  A. 

A  Ride  to  Chicago  and  Back  on  the  Lo- 
comotive of  the  Twentieth  Century  Lim- 
ited. An  interesting  account  of  the  trip, 
with  illustrations.  2500  w.  Sci  Am— Dec. 
13,  1902.    No.  52320. 

Atlantic  Type  Passenger  Locomotive— 
Vandalia  Line.  Illustration,  cross  sec- 
tions, rear  and  side  elevations,  with  gen- 
eral dimensions.  5000  w.  Ry  Mas  Mcdi— 
Dec,  1902.    No.  52206. 

Consolidation  Engines  for  the  Norwe- 
gian State  Railway.  Illustration  and  de- 
scription of  engines  for  service  on  heavy 
gradients,  iioo  w.  Engr,  Lend — Nov. 
28,  1902.    No.  52186  A. 

Consolidation  Locomotive  for  the  Bal- 
timore and  Ohio.  Illustrations  and  gen- 
eral description.  400  w.  R  R  Gaz — ^Dec 
5,  1902.     No.  52224. 

Engine  No.  3 — Wrexham,  Mold,  and 
Connah's  Quay  Railway.  A  rather  un- 
usual design  with  interesting  features..  Il- 
lustrations and  dimensions.  400  w.  Engr, 
Lond— Nov.  21,  1902.     No.  52080  A. 

Fast  Engines  of  the  Atlantic  Type  for 
the  Central  Railroad  of  New  Jersey.  Il- 
lustrated detailed  description.  800  w.  Loc 
Engng— Dec,  1902.     No.  52156  C. 

Locomotive  Types  of  Great  Britain.  J. 
F.  Gairns.  An  illustrated  review  of  ail 
the  types  of  British  locomotives  at  pres- 
ent in  use,  old  as  well  as  new.  3000  w. 
Cassier's  Mag — Dec,  1902.     No.  52549  B. 

Notes  on  the  History  of  the  American 
Locomotive.  Herbert  T.  Walker.  Re- 
views the  history  from  1802-3  of  railroad 
engines,  tracing  in  outline  the  develop- 
ment. 111.  2500  w.  Sci  Am — Dec  13, 
1902.    No.  52321. 

Self  Cleaning  Locomotive  Front  Ends. 
Frank  Slater.  Diagrams  and  discussion  of 
various  types,  with  general  discussion  by 
members.  7800  w.  W  Ry  Qub— Nov.  18. 
1902.    No.  52337  C. 

Some  Features  of  British  and  American 
Express  Locomotives.  Paul  T.  Warner. 
Points  out  some  of  the  general  features  in 
the  design  of  the  express  passenger  en- 
gines of  the  two  countries.  2300  w.  R  R 
Gaz— Dec  19,  1902.    No.  52508. 

The  Compound  Locomotive  and  Its  De- 
velopment in  France.  A.  Herdner.  An  in- 
teresting review  of  types  and  advantages 
of  each  and  the  work  for  which  each  is 
suited,  with  discussion  of  their  devdop- 
ment  in  other  countries  and  in  France,  m. 
4500  w.     Am  Engr  &  R  R  Jour— Dec, 
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Two-Cylinder  Compound  Locomotives. 
Illustrated  description  and  dimensions  of 
the  most  recent  development  of  the  two- 
cylinder  compound  for  passenger  service. 
It  has  a  double-ported  valve  for  the  low- 
pressure  cylinder.  For  use  on  the  Cana- 
dian Pacific  Ry.  3500  w.  Am  Engr  & 
R  R  Jour— Dec,  1902.    No.  521 14  C. 

Locomotive  Tests. 

Railway  School  Locomotive  Tests.  An 
illustrated  description  of  the  locomotive 
tests  conducted  each  fall  by  the  Railway 
School  of  Sibley  College,  Cornell,  on  the 
Delaware,  Lackawanna  and  Western  Rail- 
road. 1200  w.  Sibley  Jour  Mech  Engng — 
Dec,  1902.    No.  52585  C. 

Lubrication. 

Locomotive  Lubrication.  A  very  prac- 
tical discussion  on  valves,  cylinders  and 
journals  as  well  as  lubricating  oils,  and 
their  use,  with  illustrations.  6500  w.  Pro 
Rocky  Mountain  Ry  Club — Nov.,  1902. 
No.  52537  D. 
Piston  Valves. 

The  Use  of  Piston  Valves  on  Four-Cyl- 
inder Compound  i-ocomotives  (L'Emploi 
de  Liroirs  Cylindriques  sur  les  Locomo- 
tives Compound  a  Quatre  Cylinders).  L. 
C.  M.  Pelletier.  Data  and  results  of  the 
experience  of  the  Eastern  Railway  of 
France,  with  details  of  construction  of  re- 
cent locomotives.  8000  w.  3  plates.  Mem 
Soc  Ing  Civ  de  France — Sept.,  1902.  No. 
52457  G. 

NEW  PROJECTS. 
Africa. 

Railways  in  Africa  (Die  Eisenbahnen 
quer  durch  Afrika).  Dr.  Franz  Ritter  v. 
LeMonnier.  A  general  discussion  of  trans- 
port in  Africa  with  a  review  of  existing 
and  proposed  railways.  Two  articles.  12,- 
000  w.  Zeitschr  d  Oesterr  Ing  u  Arch  Ver 
— Nov.  14,  21,  1902.    No.  52416  each  B. 

The  Uganda  Railway.  The  present  ar- 
ticle describes  Mombasso.  and  the  condi- 
tions found  there;  also  Kilindini  Station, 
Mazeras,  and  other  stations,  the  country 
and  some  of  the  railway  works.  111.  2500 
w.  Engr,  Lond — Nov.  21,  1902.  Serial. 
1st  part.    52078  A. 

British  Railways. 

The  Railways  in  Parliament.  Editorial 
review  of  the  bills  before  the  British  parlia- 
ment and  the  improvements  proposed.  3000 
w.  Engng — Nov.  28,  1902.  No.  52191  A. 

Cuba. 

The  New  Railroad  System  in  Cuba.  Il- 
lustrated description  of  the  recently  com- 
pleted line  between  Santiago,  on  the  east, 
and  Santa  Gara.  in  the  centre  of  the 
island,  with  a  through  connection  to  Ha- 
vana. 1600  w.  R  R  Gaz— Nov.  ^  1902. 
No.  5^040. 


Cnt-Off. 

Construction  Work  on  the  Southern  Pa- 
cific Cut-Off  Across  the  Great  Salt  Lake, 
Utah.  C.  W.  Arthur.  An  account  of  this 
interesting  work,  the  diffiudties  met  in 
the  construction,  etc.  111.  1500  w.  Eng 
News — Nov.  27,  1902.    No.  52030. 

Japan. 

Progress  of  Japanese  Railway  ^ter- 
prise.  Reviews  briefly  Japanese  railway 
affairs.  1000  w.  U  S  Cons  Repts,  No. 
15 12— Dec.  5,  1902.    No.  52139  D. 

Long  Island  R.  R. 

Methods  of  Work  on  the  Atlantic  Ave- 
nue Improvement  of  the  Long  Island  R. 
R.  Illustrated  description  of  the  subway 
and  viaduct  construction  for  removal  of 
tracks  from  the  surface  of  the  street.  2200 
w.  Eng  News — Dec.  18,  1902.  No.  52- 
512. 
PERMANENT  WAY    AND  FIXTURES. 

Coaling  Station. 

Locomotive  Coaling  Station  of  the  Wis- 
consin Central  Ry.  at  Fond-du-Lac,  Wis- 
consin. An  illustrated  description  of  a 
large  coal  storage  and  coal  liandling  plant 
for  supplying  locomotives,  iioo  w.  Eng 
News— Nov.  27,  1902.    No.  52029. 

Floods. 

See  Civil  Engineering.  Rivers  and  Har- 
bors. 
France. 

Some  Notes  on  the  Paris,  Lyons  and 
Mediterranean  Railroad.  General  descrip- 
tion, some  of  the  locomotives  and  their 
performances,  etc.  2200  w.  R  R  Gaz — 
Dec.  12,  1902.    No.  52353. 

Grade  Crossings. 

The  Abolition  of  Grade  Crossings  in 
Massachusetts.  Edmund  K.  Turner.  A 
report  of  what  has  been  done  in  this  state, 
legislation,  and  the  course  which  has  been 
pursued.  Also  general  discussion.  15000 
w.  Jour  Assn  of  Engng  Soc's — Nov..  1902. 
No.  52507  C. 

Joints. 

The  Chief  Causes  of  Instability  in  Rail- 
way and  Tramway  Line  Joints.  A.  Rob- 
erto Pullcn.  Discusses  the  difficulties  due 
to  joints  in  rails,  and  whether  the  joints 
are  really  objectionable,  suggesting  the 
adoption  of  some  means  of  absolutely  lock- 
ing nuts  on  all  lines.  1300  w.  Tram  & 
Ry  Wld— Nov.  13,  1902.    No.  52130  B. 

Passenger  Stations. 

New  Passenger  Station  of  the  D.  L.  & 
W.,  at  Binghamton,  N.  Y.  Illustrations, 
sections  and  plans  with  brief  description. 
^  w.  Ry  &  Engng  Rev— Dec.  6,  1902. 
Ka  52261. 

The  New  Passei^Kt  ^\a.\:\oivs  \tv  \>x^- 
den    (Die   Keuen   YeT«ai«x&sfl&«:^o\^  v». 
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Dresden).  Josef  Unger.  With  numerous 
llustrations  of  the  new  stations  in  Dres- 
len,  and  plans  of  the  buildings,  track  yards 
ind  connections.  2500  w.  4  plates.  Zeit- 
jchr  d  Oesterr  Ing  u  Arch  Ver— Dec  s, 
[902.    No.  52418  B. 

The  New  York  Central  Terminal.  Edi- 
:orial  on  the  plan  for  the  improvement  of 
iie  Grand  Central  Station  in  New  York 
:ity.  1200  w.  R  R  Gaz— Dec.  12,  1902. 
No.  52354. 
lops. 

New  Locomotive  Repair  Shops  of  the 
Philadelphia  and  Reading.  Illustrated  de- 
scription of  the  shops  and  their  equipment. 
5200  w.  R  R  Gaz — Dec.  12,  1902.  No. 
52352. 

The  Union  Pacific  Shops.  Illustrated 
detailed  description  of  the  new  shop  plant 
at  Omaha,  Neb.,  which  is  rapidly  occupy- 
ing the  site  of  the  old  shops.  4800  w.  Ry 
Age— Dec.  12,  1902.    No.  52389. 

ignalling. 

A  New  Railway  Block  Si^al  System. 
An  illustrated  detailed  description  of  the 
Miller  block  signals  which  have  just  been 
placed  in  the  Park  avenue  tunnel,  New 
York.  They  are  automatic  and  given 
directly  in  the  engine  cab.  4800  w.  Eng 
News— Dec.  18,  1902.    No.  52515. 

The  "Crewe"  System  of  Electric  Rail- 
way Signalling.  Illustrated  description  of 
the  system  of  working  points  and  signals 
at  this  station  on  the  London  &  North- 
western Ry.  900  w.  Engr,  Lond — Dec. 
5,  1902.    No.  52369  A. 

The  "Crewe"  System  of  Railway  Sig- 
nalling. Illustrated  description  of  an  elec- 
tric system.  4800  w.  Elec  Rev,  Lond — 
Nov.  28,  1902.    No.  52182  A. 

Railroad  Signals.  B.  B.  Adams.  Illus- 
trated description  of  block  and  interlock- 
ing signals.  2200  w.  Sci  Am — Dec.  13, 
1902.    No.  52323. 


TRAFFIC. 
Per  Diem. 

Per  Diem  as  a  Standard  *of  Measure- 
ment and  Per  Diem  Rules  as  Practically 
Applied  at  St.  Louis  Terminals.  W.  M. 
Prall.  Gives  deductions  from  the  appli- 
cations of  the  per  diem  rules  in  the  St 
Louis  and  East  St.  Louis  terminals.  Gen- 
eral discussion  follows.  12000  w.  St 
Louis  Ry  Club— Nov.  14,  1902.  No.  52083. 
Rate-Making. 

Rate-Making  and  its  Causes.  C.  L.  Wel- 
lington. A  general  discussion  of  the  diffi- 
culties in  making  railroad  tariffs  and  the 
influences  which  determine  them.  1500  w. 
Pro  Rocky  Mountain  Ry  Cub — Nov.,  1902. 
No.  52538  D. 

MISCELLANY. 
Government  Railroads. 

Railroad  Building  as  a  Mode  of  War- 
fare. John  McAuley  Palmer.  Consid- 
ers the  civilizing  effect  of  railroads,  as  an 
argument  for  urging  a  system  of  insular 
railways  in  the  Philippines.  3200  w.  N 
Am  Rev — Dec.,  1902.    No.  52093  D. 

Methods. 

British  and  American  Railroad  Methods. 
Extract  from  a  letter  of  an  American  me- 
chanical engineer  giving  opinions,  wherein 
British  methods  could  be  improved.  900  w. 
R  R  Gaz— Dec.  5,  1902.  No.  52223. 
Oldest  Railroad. 

The  Oldest  Railroad  Company  in  the 
World.  W.  B.  Paley.  An  account  of  the 
Plymouth  and  Dartmouth  Railway,  Eng- 
land, incorporated  on  July  2,  1819.  1600  w. 
R  R  Gaz— Dec.  19,  1902.  No.  52510. 
United  States. 

The  Railroad  System  of  the  United 
States.  An  illustrated  article  showing  the 
magnitude  of  the  properties  and  opera- 
tions. 1700  w.  Sci  .\m — Dec.  13,  igo2. 
No.  52322. 


STREET  AND  ELECTRIC  RAILWAYS 


Lustralia. 

The  Electric  Railway  in  Sydney.  An 
illustrated  detailed  description  of  the  larg- 
est and  most  complete  electric  railway  sys- 
tem in  Australia.  3300  w.  St.  Ry  Jour — 
Dec.  6,  1902.  No.  52234  D. 
benefit  Association. 

The  Brooklyn  Rapid  Transit  Employees' 
Benefit  Association.  Some  interesting 
features  concerning  its  organization  and 
methods  of  work.  111.  2300  w.  St  Ry 
Jour— Dec.  13,  1902.    No.  52307  D. 

tnkea. 

Pneumatic  Brake  Trials.    An  accovtnt  ol 


tests  made  of  the  Hewitt  and  Rhodes 
pneumatic  slipper  brake.  900  w.  Elec 
Rev.,  Lond— Nov.  21,  1902.    No.  52067  A. 

Earths. 

The  Indication  of  Earths  on  Trolley 
Standards.  Discusses  fatdts  on  a  trolley 
and  the  earth  lamp  system  of  indicating, 
and  criticizing  some  devices  on  the  mar- 
ket. 1500  w.  Elec  Rev,  Lond — Nov.  28, 
1902.    No.  52180  A. 

Electric  Branch. 

The  Concord  &  Manchester  Branch  of 
vVv^  "^o^XoTi  %.  Ma.me  Railroad.    An  iflna- 
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road  built  and  operated  by  a  steam  railroad 
company.    2500  w.    St  Ry  Jour— Dec.  6, 
1902.    No.  52233  D. 
Blectric  LoeomotiTe. 

Electric  Traction.  Illustrated  brief  de- 
scription of  the  10,000-volt  alternating- 
current  locomotive  for  the  Berlin-Zossen 
experiments.  1000  w.  Sci  Am — Dec.  13, 
1902.    No.  52325. 

The  Siemens  &  Halske  High  Speed 
Electric  Locomotive  ( Schnellbahn-Loko- 
motive  von  Siemens  &  Halske  A.  G.)  A 
detailed  description  of  the  electric  locomo- 
tive built  by  Siemens  &  Halske  for  the 
high  speed  trials  on  the  Marienfeld-Zosscn 
line.  2500  w.  I  plate.  Zeitschr  d  Ver 
Deutscher  Ing — Nov.  15,  1902.  No.  52- 
403  D. 
Electric  Railways. 

The  Western  Ohio  Railway.  D.  W. 
Pell.  Illustrated  detailed  description  of 
a  high-speed  electric  line  operating  at 
present  47  miles  of  road,  and  having  67.5 
miles  more  under  construction.  2000  w. 
Ry  Age— Dec.  5,  1902.  No.  52208. 
Electric  Traction. 

Electricity  as  a  Motive  Power  on  Trunk 
Lines.  Cornelius  Vanderbilt.  Considers, 
in  a  general  way,  the  reasons  pro  and  con, 
drawing  conclusions  from  an  examination 
of  the  principles  involved.  3000  w.  N 
Am  Rev — Dec,  1902.  No.  52090  D. 
Freight  Handling. 

An  Important  Freight-Handling  Road. 
An  illustrated  description  of  the  methods 
adopted  by  the  Toledo  and  Western  Rail- 
way, an  interurban  line  operating  68  miles 
of  road.  2000  w.  St  Ry  Jour — Nov.  29, 
1902.  No.  52 10 1  D. 
Interurban. 

Collisions  on  Interurban  Roads.  Con- 
siders the  causes  of  the  accidents,  and 
means  of  signalling  employed.  1700  w. 
St  Ry  Jour — Dec.  6,  1902.    No.  52232  D. 

The  Nogentais  System,  Paris,  France. 
C.  L.  Durand.  An  illustrated  description 
of  an  interurban  traction  system.  1600  w. 
Elec  Rev,  N  Y — Dec.  13,  1902.    No.  52332. 

The  Worcester  &  Southbridge  Street 
Railway.  An  illustrated  detailed  descrip- 
tion of  this  interurban  line  in  Massachu- 
setts, and  its  equipment.  4200  w.  St  Ry 
Jour — Dec.  6,  1902.  No.  52227  D. 
London  Underground. 

Deep-Tunnel  Railways.  Editorial  dis- 
cussing these  London  railways,  especially 
the  schemes  associated  with  the  name  of 
Mr.  Ycrkes.  3000  w.  Engng — Nov.  28, 
1902.    No.  52190  A. 

London  Underground  Railways.  A  re- 
view of  the  London  electric  railway  bills 
which  will  come  before  Parliament  in  1903, 
with  map.  1200  w.  E]cct*n,  Lond — L 
12,  IQ02.    No.  5^5^  A. 


The  Tangle  of  London  LocomotioB. 
Sidney  Low.  A  discussion  of  the  transit 
problem  in  London,  the  tube,  or  deep-level 
railways;  the  high-level,  or  sub-surface 
tunnels,  etc.:  the  points  the  Special  Com- 
mission should  consider.  8500  w.  Nine- 
teenth Cent— Dec.  1902.    No.  52371  D. 

Underground  Electric  Tube  Railways  in 
London.  A.  Webster.  Some  gossip  con- 
cerning old  and  new  schemes,  with  sketch 
maps.  2400  w.  Elec  Rev,  N  Y — Dec.  20, 
1902.  No.  52527. 
Long  Distance. 

Electric  Traction  on  Long  Distance 
Railways.  Alton  D.  Adams.  Reviews 
what  has  been  done  in  Europe  and 
America  to  solve  this  problem.  2000  w. 
Sci  Am— Dec.  13,  1902.    No.  52326. 

Mono-RaiL 

An  Experimental  Mono-Rail  Line.  Day 
Allen  Willey.  Brief  illustrated  description 
of  a  railway  on  the  mono- rail  systen^  which 
has  been  in  operation  for  experimental 
purposes  near  Baltimore.  700  w.  Sci  Am 
— Dec.  6,  1902.    No.  52219. 

The  First  Suspended  Mountain  Railway 
in  the  World  (Die  Ersic  Bergschwebe- 
bahn  der  Welt).  E.  A.  ZiflFer.  A  descrip- 
tion of  the  suspended  railway  of  the  Lan- 
gen  type  from  Loschwitz  to  the  heights  of 
Lochwitz  above  Dresden.  2000  w.  Mitt 
des  Ver  f  die  Ford  d  Local  und  Strassen- 
bahnwcscns — Nov..  1902.     No.  52483  D. 

The  Manchester  and  Liverpool  Electric 
Express  Railway.  Illustrated  description 
of  a  proposed  railway  on  the  monorail 
system,  to  be  operated  at  high  speed  by 
electricity.  5400  w.  Tram  &  Ry  Wld— Nov 
13,  1902.  No.  52125  B. 
New  Jersey. 

The  Electric  Railroads  in  New  Jersey. 
E.  Bjerrcgaard.  Map  and  account  of  the 
electric  railroads  of  the  state,  especially 
those  connecting  New  York  and  Philadel- 
phia. 111.  6500  w.  R  R  Gaz— Nov.  28, 
1902.  No.  52039. 
New  York. 

New  York  and  Brooklyn  Rapid  Transit 
Subway.  An  illustrated  article  giving  an 
idea  of  the  location  of  the  subway  at  the 
Battery  and  under  the  East  River,  and  de- 
scribing some  of  its  features.  This  section 
is  now  under  construction.  1400  w.  Sci 
Am— Dec.  20,  1902.    No.  52395- 

New  York  Rapid  Transit  Railroad.  Ed- 
itorial review  of  the  report  of  the  Board 
of  Rapid  Transit  Railroad  Commission- 
ers. 1800  w.  Eng  Rec — Nov.  29,  1902. 
No.  521 17. 

The  Manhattan-Brooklyn  Branch  of  the 
Rapid  Transit  Subway.    Drawings  show- 
ing   interesting    deta\\%    ol    toiv?XT>\Oc«Wk^ 
with  dcscriplWe  tvotts.    \«»  "«.    ^\  Kia 
Sui>— Dec.  20,  1902.    1^0.  «»%^R^. 


fVe  supply  copies  of  these  articles.     See  page  S17. 
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rerhead. 

Some  Notes  on  Overhead  Tramway 
Wires.  Lionel  E.  Harvey.  Discusses  the 
construction,  inspection  and  use  of  the  line. 
HOC  w.  Elec  Rev,  Lond — Nov.  28,  1902. 
No.  52181  A. 
ay  Department. 

Pay  Department  of  the  Metropolitan 
Company's  Construction  Department.  De- 
scribes the  method  in  use  in  paying  labor- 
ers where  a  large  number  are  foreigners 
unable  to  speak  English.  1200  w.  St  Ry 
Jour — Nov.  29,  1902.    No.  52102  D. 

ower  House. 

Some  Features  of  the  New  York  Rapid 
Transit  Power  House.  Illustrations  with 
brief  description  of  interesting  features. 
1800  w.  Power — Dec,  1902.  No.  52266  C. 
epair  Shops. 

New  Repair  Shops  of  the  Brooklyn 
Rapid  Transit  Company.  Brief  illustrated 
description  of  plans  for  convenient  and 
extensive  shops.  1000  w.  St  Ry  Jour — 
Dec.  13,  1902.  No.  52308  D. 
lolling  Stock. 

The  Rolling  Stock  of  the  Manhattan 
Railway  Company.  Full  particulars,  illus- 
trations and  .working  drawings  of  the  cars 
and  trucks  of  the  new  electric  equipment. 
3500  w.  St  Ry  Jour— Dec.  6,  1902.  No. 
52230  D. 

ingle  Phase  Ry. 

Single  Phase  Railways.  Discussion  of 
paper  by  B.  G.  Lamme  entitled  "Wash- 
ington, Baltimore  and  Annapolis  Single 
Phase  Railways."  10.000  w.  Trans  Am 
Inst  of  Elec  Engrs — Nov,  1902.  No.  52- 
289  D. 
now. 

Equipment  and  Organization  for  Prop- 
erly Handling  Snow  Storms.  J.  F.  Con- 
way. Read  at  meeting  of  New  England 
St.  Ry.  Club.  Suggestions  and  directions. 
4000  w.  St  Ry  Jour — Nov.  29,  1902.  No. 
52103  D. 

tray  Currents. 

Electrolysis  and  Its  Ravages.  William 
Brophy.  From  a  paper  read  before  the 
International  Assn.  of  Fire  Engrs.  Ad- 
vises the  placing  of  insulators  or  circuit 
breakers  in  metal  pipes  to  prevent  any  flow 
of  current  over  them.  2400  w.  Fire  & 
Water — Dec.  13,  1902.     No.  52305. 

Escaping  Electricity  and  the  Law.  W. 
Valentine  Ball.  A  review,  from  a  British 
standpoint,  of  the  legal  aspects  of  the  ques- 
tion of  stray  currents,  and  the  liability  for 
damages  due  to  their  electrolytic  action 
and  their  interference  with  telegraph  sig- 
nals. 2500  w.  Trac  and  Trans— Dec, 
1902.    No.  52562  E. 


Sniface-Contact. 

Surface-Contact  Systems.  Abstract  of 
paper  by  G.  Paid,  of  Nuremberg.  A  cril 
icism  of  some  of  the  systems.  1400  ? 
Engng— Nov.  21,  1902.    No.  52073  A. 

Third  Sail. 

The  Sleet  Break-Down  of  the  Manhal 
tan  System.  An  article  showing  that  tb 
recent  difficulties  in  running  trains  on  tb 
New  York  Elevated  Ry.  arc  not  inherei 
in  the  third  rail  system,  and  giving  illtu 

.  trations  of  pneumatic  sleet  cleaner  an 
contact  shoe  and  hanger.  800  w.  Ei< 
Wld  &  Engr — Dec.  20,  1902.  No.  52518. 
Third  Rail  Electric  Traction  in  Ital; 
Illustrated  description  of  interesting  fes 
tures  of  the  line  between  Porto  Ceresis  an 
Milan,  especially  the  steam  plain.  1500  v 
St  Ry  Jour— Dec.  6,  1902.  No.  52228  D. 

Traction  Engines. 

Tramway  Traction  Engines  for  Glai 
gow.  Drawing  and  descriptive  notes  ( 
the  800  h.  p.  engines  which  have  done  ac 
mirable  service  in  connection  with  thes 
tramways.  600  w.  Engr,  Lond — Dec.  j 
1902.    No.  52368  A. 

Tramways. 

Electric  Tramways.  C.  Hopldnson,  E 
Hopkinson  and  E.  Talbot.  Read  before  th 
Brit.  Inst,  of  Civ.  Engrs.  Abstraci 
Considers  briefly  the  generation  of  powci 
transmission  of  power  to  the  cars,  roUii^ 
stock,  and  earth  returns.  1700  w.  Mec! 
Engr — Nov.  22,   1902.     No.  52059  A. 

Transfers. 

Some  Disputed  Points  Concernin 
Transfers.  Arthur  Wentworth.  A  dis 
cussion  of  the  views  of  C.  D.  Meneely  a 
given  in  a  recent  paper.  2500  w.  St  R 
Jour — Dec.  6,  1902.    No.  52231  D. 

Tyneside. 

Electric  Iraction  on  Tyneside.  lUui 
trated  description  of  the  line  and  its  equij 
ment.  3000  w.  Tram  &  Ry  Wld— Noi 
13,  1902.    No.  52126  B. 

Rail  Welding. 

Expansion  and  Contraction  of  Welde 
Tramway  Rails.  C.  V.  B9ys.  An  ea 
planation  of  the  action  that  takes  plac 
1 100  w.  Tram  &  Ry  Wld— Nov.  13,  19a 
No.  52128  B. 

Thermit  Welding  for  Tram  Rails.  ( 
E.  Masterman.  Describes  the  therm 
process  and  how  it  is  carried  out  in  pnu 
tice.  111.  1900  w.  Tram  &  Ry  Wld— No 
13,  1902.    No.  52127  B. 

Wheels. 

Street  Railway  Wheels  in  Europe.  I 
lustrated  descriptions  of  wheels  used  an 
facts  relating  to  their  wear,  cost,  etc  22c 
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•:iektrochemische  Zeitschrift.    m.    Berlin. 

illektrotechnische  Zeitschrift.    a'.    Berlin. 

'Ilettricita.     w.     Milan. 

Engineer,    w.    London. 

'Engineer,    sin.    Cleveland,  U.  S.  A. 

Engineering,    w.    London. 

Snginering  and  Mining  Journal,    w.    New  York. 

Enginering  Magazine,    in.    New  York  &  London. 

'Engineering  News.    «•.    New  York. 

engineering  Record,    zc.    New  York. 

Sng.  Soc.  of  Western  Penna.    m.    Pittsburg,  U.S.A. 

I'eilden's  Magazine,     m.     London. 

'ire  and  Water,    u:    .\ew  York. 

"oundry.    m.    Cleveland,  U.  S.  A. 

Jas  Engineers'  Mag.    wi.    Birmingham. 

jas  World,    zv.    London. 

jenie  Civil,    zc.    Paris. 

>sundheitslngenieur.    s-m.    Miinchen. 

jiorn.  Dei  Lav.  Pubb.  e.  d.  Str.  Ferr.    zv.    Rome. 

]Slaser's  Ann.  f  Gewerbe  &  Bauwesen.    s-m.    Berlin. 

tlorseless  Age.    7t'.    New  York. 

[ce  and  Refrigeration,    m.    New  York. 

[11.    Zeitschr.    f.    Klein    u.    Straussenbahnen.     s-m. 

Berlin. 
Indian  and  Eastern  Engineer,    m.    Calcutta, 
fngeneria.    b-m.    Buenos  Ayres. 
[ngenieur.    zv.    Hague. 
Insurance  Engineering,    m.    New  York. 
Iron  Age.    w.    New  York. 
Iron  and  Coal  Trades  Review,    zv.    London. 
Iron  and  Steel  Trades  Journal,    u:    London. 
Iron   irade  Review,    tt-.    Cleveland,  U.   S.  A. 
[our.  Am.  Foundrymen's  Assoc,    m.    New  York, 
journal  /vsso.   Eng.  Societies,    m.    Iliiladelphia. 
Journal  of  Electricity,    m.    San  Francisco, 
[ournal  Franklin  Institute,    m.    Philadelphia, 
[ournal  of  Gas  Lighting,    zv.    London.  - 
Journal  Royal  Inst,    of  Brit.   Arch.    sqr.    London. 
Journal  of  Sanitary  Institute,    qr.    London. 
Journal  of  the  Society  of  Arts.    zv.    London. 
Journal  of  U.  S.  .\rtillery   b-m.    Fort  Monroe, U.S.A. 
Journal  Western  Soc.  of  Eng.    b-m.    Chicago. 
Journal  of  Worcester  Poly.  Inst.,  Worcester,  U.S.A. 
Locomotive,    m.    Hartford,  U.  S.  A. 
Locomotive  Engineering,    m.    New  York. 
Machinery,    m.    London. 
Machinery,    m.    New  York. 
Madrid  Cientifico.    t-iii.    Madrid. 
Marine  Engineering,    m.    New  York. 
Marine  Review,    zv.    Cleveland,  U.  S.  A. 
Mem.  de  la  Soc.  des  Ing.  Civils  de  France,    wi.    Paris. 
Metallographist.    qr.    Boston. 
Metal  Worker,    zv.    New  York. 
M6tallurgie.    w.    Paris. 
Minero  Mexicano.    zv.    City  of  Mexico. 
Minerva,    w.    Rome. 

Mines  and  Minerals,    wi.    Scranton,  U.  S.  A. 
Mining  and  Sci  Press,    zv.    San  Francisco. 
Mining  Journal,    zv.    London. 
Mining  Reporter,    zv.    Denver,  U.  S.  A. 
Mitt,  aus  d  Kgl  Tech.    N'ersuchsanst.    Berlin. 
Mittheilungen  des  Vereines  fur  die  Forderung  des 
Local  und  Strassenbahnwesens.    m.    Vienna. 
Modern  Machinery,    m.    Chicago. 
Monatsschr.   d  Wurtt.  Ver.  f  Baukunde.   m.   SImU- 
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Mouvement  Maritime,    tt.    Brussels. 

Municipal  Engineering,    m.    Indian^;>oIis,  U.  S.  A 

Municipal  Journal  and  Engineer,    m.    New  York 

Nature,    xv.    London. 

Nautical  Gazette,   w.    New  York. 

New  Zealand  Mines  Record,    m.    Wellington. 

Nineteenth  Century,    m.    London. 

North  American  Review,    m.    New  York. 

Oest.  Wochenschr.  f.  d.  Oeff  Baudienst.   w.   Vienn 

Ocst.  Zeitschr.  Berg-  &  Hiittenwesen.    zv.    Vienn 

Ores  and  Metals,    zv.    Denver,  U.  S.  A. 
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Annual  Review. 

L'Annee  Technique  (1901-1902).  By  A. 
da  Cunha.  Size,  11  by  7J4  in-;  PP-  IV, 
271 ;  illustration,  114.  Price,  paper  covers, 
3  fr.  50c.  ($1.05).  Paris:  Librairie  Gauth- 
ier-Villars. 

Under  the  above  title,  the  author  gives 
a  general  review  of  industrial  and  scien- 
tific progress  in  engineering  and  archi- 
tecture during  parts  of  the  years  1901  and 
1902.  A  great  variety  of  subjects  is 
treated,  under  the  general  heads  of  tram- 
ways and  traction;  cycles  and  automo- 
biles :  public  works  and  architecture ;  mar- 
itime and  naval  structures  and  ordnance; 
and  aerial  navigation.  Among  the  special 
objects  described  are  some  of  the  latest 
types  of  electric  railways;  trolley  auto- 
mobiles ;  suspended  railways ;  movable  sta- 
tions; new  types  of  motor  vehicles;  ferry 
bridges;  bascule  bridges;  lighthouses; 
submarine  boats;  turbine  steamers;  life- 
saving  floats :  air  ships  and  balloons.  These 
and  many  other  matters  of  interest  to  the 
engineer  are  well  illustrated  and  described, 
and  the  book  makes  a  very  readable  record 
of  engineering  progress. 

Cyclopedia. 

Universal  Cyclopedia  and  Atlas. 
Charles  Kendall  Adams,  LL.D..  Editor-in- 
Chief.  Rossiter  Johnson,  Ph.  D..  LL.  D.. 
Editor  of  Revision.  Size,  11  by  8  in. :  i^; 
volumes,  including  index  volume.  Col- 
ored plans  and  maps,  plates  and  engrav- 
ings. Price,  cloth,  %y2.  New  York:  D. 
Appleton  and  Company. 

On  its  first  appearance,  in  1874.  this 
work  was  known  as  Johnson's  Universal 
Cyclopedia.  Since  then  it  has  been  re- 
vised several  times,  important  articles  have 
been  rewritten  and  new  ones  added,  many 
of  them  by  leading  specialists.  The  pres- 
ent edition  has  been  issued  under  the 
direction  of  President  Adams  and  Dr. 
Johnson,  assisted  by  a  large  staff  of  as- 
sociate editors,  contributors  and  revisers. 
This  cyclopedia  is  too  well  known  to  need 
any  description,  and  its  merits  are  too  well 
acknowledged  to  need  any  commendation. 
The  march  of  events  is  so  rapid  nowadays 
that  it  is  extremely  difficult  for  any  work 


of  reference  to  keep  up-to-date,  but,  on 
the  whole,  this  has  been  very  well  done 
here,  and  some  of  the  latest  information 
is  embodied  in  appendices,  at  the  end  of 
each  volume.  Under  the  head  of  Electric 
Motor,  the  Lauff en- Frankfort  power  trans- 
mission, in  1891,  which  is  rather  ancient 
history,  is  given  as  an  example  of  long- 
distance transmission,  and  in  the  same 
paragraph,  a  typographical  error,  several 
times  repeated,  makes  "Drehstrom,"  or 
rotary  current,  masquerade  under  the  name 
of  "Orehstrom.'*  On  the  other  hand, 
however,  the  map  of  Africa,  besides  ^v- 
ing  all  the  latest  known  geographical 
features,  shows  the  new  political  divisions 
which  have  resulted  from  the  South  Af- 
rican war,  and  altogether,  the  high  repu- 
tation of  this  work  has  been  well  pre- 
served. 

Electrical  Engineering. 

The  Elements  of  Electrical  Engineering. 
A  First  Year's  Course  for  Students.  By 
Tyson  Sewell.  A.  I.  E.  E.  Size,  8  by  sVi 
in. :  pp.  332 :  figures,  204.  Price,  $3.  New 
York:  D.  Van  Nostrand  Company.  Lon- 
don: Crosby,  Lockwood  and  Son. 

This  book,  by  the  assistant  lecturer  and 
demonstrator  in  electrical  engineering  at 
the  Polytechnic,  Regent  Street,  London, 
is  based  upon  courses  of  lectures  given 
by  him  to  students  desirous  of  qualifying 
as  electrical  engineers,  and  the  subject 
matter  has  been  treated,  as  far  as  possible, 
on  easy  and  non-mathematical  lines.  Af- 
ter the  introductory  portions,  there  arc 
chapters  on  the  heating  and  magnetic  ef- 
fects of  the  electric  current,  the  magnet- 
isation of  iron,  primary  batteries,  accumu- 
lators, indicating  instruments,  electricity- 
supply  meters,  measuring  instruments, 
electrical  measurements,  are  lamps,  incan- 
descent lamps  and  photometry,  the  con- 
tinuous-current dynamo,  and  direct-cur- 
rent motors.  The  wide  field  here  indi- 
cated is  well  covered,  and  the  book  should 
prove  very  acceptable  to  those  for  whom 
it  is  primarily  intended,  namely,  %\.>l<^tsl^!k 
who  have  on\y  a  WttuXtd  Vvm^  lox  s\.>\^ 
and  who  are  aUet\d\ti%  tv«v\T\%  ^xv^  o>\wt 
courses  oi  \nstnicl\ot\  a\  v^\>r\tsiV«v\c  ^»^ 
technical  schools. 
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^ctricity. 

The  How  and  Why  of  Electricity.  A 
Jook  of  Information  for  Non-Technical 
leaders.  By  Charles  Tripler  Child.  Size, 
Va  by  5J4  in. ;  pp.  127 ;  figures,  40.  Price, 
I.  New  York:  Electrical  Review  Pub- 
ishing  Co. 

The  author  of  this  book  had  a  wide  ex- 
erience  in  electrical  work,  and  at  the  time 
f  his  death,  he  was  the  technical  editor 
f  the  Electrical  Review,  of  New  York, 
besides  having  a  thorough  knowledge  of 
lectricity,  both  in  its  theoretical  and  prac- 
ical  aspects,  he  possessed  that  far  rarer 
ift:  the  power  of  expressing  his  knowl- 
dge  so  lucidly  and  plainly  that  he  could 
e  understanded  of  the  people  as  well  as 
y  the  trained  technical  man.  The  enor- 
lous  increase  in  the  applications  of  elec- 
ricity,  of  late,  has  made  it  inevitable  that 
he  average  man  should  be  brought  into 
lore  or  less  intimate  contact  with  various 
:inds  of  electrical  apparatus,  and  it  seems 
atural  that  he  would  desire  to  know 
omething  about  the  machines  and  instru- 
lents  he  handles  or  sees  in  operation  all 
bout  him,  and  through  whose  agency  he 
5  enabled  to  live  the  modern  life.  The 
urpose  of  this  little  book  is  to  give  the 
lOn-technical  man  just  this  information, 
nd  it  tells  in  clear  and  simple  language, 
ided  by  appropriate  illustrations,  how 
lectricity  is  generated,  handled,  con- 
rolled,  measured  and  set  to  work,  and 
low  familiar  electrical  apparatus  operates, 
t  is  understood  that  the  proceeds  of  the 
ale  of  this  hook  will,  to  a  large  extent, 
e  paid  to  the  widow  and  children  of  the 
uthor. 
gineering. 

Ancient  and  Modern  Engineering  and 
le  Isthmian  Canal.  Bv  William  H.  Burr, 
\  E.  Size,  954  by  6j6  in. ;  pp.  XV,  473 ; 
rofusely  illustrated  with  half-tones,  plans 
nd  diagrams.  Price,  $3.50;  postage,  27 
ents  additional.  New  York:  John  Wiley 
:  Sons.     London :  Chapman  &  Hall,  Ltd. 

Columbia  University,  where  the  author 
J  the  professor  of  civil  engineering,  in  the 
Durse  of  its  university  extension  work 
as  provided  for  lectures  to  the  people  of 
lew  York,  and  this  book  is  the  outcome 
f  a  series  of  six  lectures  delivered  at  the 
'ooper  Union,  the  substance  of  which  ad- 
resses  has  been  suitably  expanded  for  the 
urposes  of  publication"  The  book  is  di- 
ided  into  six  main  parts:  Ancient  civil- 
ngineering  works:  bridges;  water-works 
Dr  cities  and  towns;  railroad  engineer- 
ig ;  the  Nicaragua  route  for  a  ship  canal ; 
nd  the  Pan«ima  route.  The  lectures,  as 
riginally  delivered,  were  of  a  more  or  less 
opiilar  character,  but  the  book  while  pre- 
Tv/ng  the  easy  style  of  the  addiessw, 
hich  makes  it  both  pleasant  and  mleresl- 
r  to  rend,  has  become  more  tecVvnicaV  \tv 


substance,  particularly  in  the  section  de» 
voted  to  bridges,  which  is  the  authoi'i 
specialty.  The  parts  which  are,  perh^i^ 
of  the  greatest  present  interest,  are  tfaoN . 
on  the  two  principal  competing  routes  lor  ^ 
the  Isthmian  Canal,  the  Panama  and  the 
Nicaragua.  The  author,  as  a  member  of 
the  Isthmian  Canal  Commission,  has  ii 
personal  examinations  of  both  these  ro 
and  therefore  speaks  with  the  fnllcit 
knowledge  of  his  subject.  Not  only  these 
parts,  however,  but  the  whole  book  pre- 
sents a  body  of  interesting  technical  in- 
formation of  the  highest  practical  tsIoc; 
in  an  agreeable  and  attractive  manner. 

Engineering  Education. 

Society  for  the  Promotion  of  Engineer- 
ing Education.  Proceedings  of  the  Tenth 
Annual  Meeting  Held  in  Pittsburv,  Jnne^ 
1902.  Volume  X,  and  Index,  Vols.  I-X. 
Edited  by  Robert  Fletcher,  Calvin  M. 
Woodward  and  Clarence  A.  Walda 
Size,  9  by  6  in. ;  pp.  XXXII,  500.  Pricey 
$2.50.  New  York:  Engineering  News 
Publishing   Co. 

The  papers  and  discussions  forming  the 
principal  part  of  this  book  cover  a  wide 
range  of  topics  relating  to  engineerint 
education  and  to  education  in  genertt 
and  besides  the  record  of  the  proceedings, 
there  are  included  in  this  volume  lists  of 
members  of  the  Society,  the  constitution, 
and  memoirs  of  deceased  members. 
Among  the  latter  is  an  appreciative  notice 
of  Prof.  J.  B.  Johnson,  late  dean  of  the 
College  of  Engineering  of  the  University 
of  Wisconsin,  whose  portrait  also  forms 
the  frontispiece  of  the  book,  and  who  was 
the  founder  of  The  Engineering  Index. 
There  are  two  unique  features  of  the  pres- 
ent volume:  One  is  the  statistical  report 
on  the  present  status  of  engineering  edu- 
cation in  the  United  States,  Canada,  Aus- 
tralia and  England,  with  tables  showing 
the  number  of  students  in  the  various  de- 
partments and  classes  of  the  engineering 
colleges.  The  other  special  feature  is  the 
combined  index  of  the  first  ten  annual 
volumes  of  the  Society,  now  making  avail- 
able what  is  probably  the  largest  and  most 
important  single  collection  of  essays  and 
discussions  in  the  English  language  on  the 
subject  of  engineering  education. 


BOOKS  ANNOUNCED. 

Locomotives:  Simple,  Compound,  and 
Electric.  4th  edition.  By  H.  C.  Reagan. 
Price,  $2.50.  New  York:  John  Wiley  A 
Sons.     London:     Chapman  &  Hall,  Ltd. 

The  Steam  Turbine.  By  Robert  M. 
Neilson.  Price,  $2.50  (7s.  6d.).  London, 
New  York  and  Bombay:  Lonsmans. 
Green,  &  Co.  a     — » 
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AMERICAN  OVERLAND  TRANSPORT  TO  THE 

ORIENT. 

^3'  Harrington  Emerson. 

Mr.  Emerson  does  not  treat  his  theme  from  the  limited  vicwiM>int  of  the  rivalry  of  com- 
peting routes  or  ports,  but  from  that  of  a  current  change  in  one  of  the  great  world  tides  of 
traffic.    In  this  light  it  has  universal  interest  and  importance. — The   Editors. 

A  FEW  years  ago,  steamers  no  longer  fit 
far  tlic  Atlantic  or  Indian  service  were 
sent  to  the  Pacific  as  being  quite  good 
enough  for  all  requirements.     With  the  excep- 
tion of  the  "Empresses,"  built  for  the  Canadian 
Pacific  Railroad,  there  was  not.  until  the  Span- 
ish-American  war.  a  first- 
class  steamer  on  the  Amer- 
ican Pacific.  Xow,  the  lar- 
gest    steamers     ever    con- 
.^tructed  in  American  waters 
and    with    one    exception, 
the     Cedric,     the     largest 
steamers    ever    built,    have 
been  ordered  for  the  Pacific 
Ocean  traffic. 

What  has  brought  about 
the  change  ?  Why  is  it  that 
San  Francisco  and  Puget  Sound,  Honolulu,  and  even  distant  Nome,  see 
in  their  roadsteads,  not  some,  but  many,  of  the  largest  ocean  craft  afloat? 
What  is  the  cause  and  what  is  the  future  of  this  new  movement  ?  It  has 
long  been  known  that  Western  Asia  is  densely  populated  and  thai  ^t^ 
enormous  Asiatic  trade  exists,  now  going  to  E.UTope  3lt\A  Nrc\^x\c'a.\iN 
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way  of  the  Suez  canal.  It  has  long  been  known  that  Tokyo,  Kobe, 
Shanghai,  Hongkong,  are  nearer  to  San  Francisco  than  to  London  and 
Hamburg;  yet  in  spite  of  the  development  of  Japanese  import  and 
export  trade,  in  spite  of  the  growth  of  trade  relations  with  the  Philip- 
pine Islands  since  their  annexation  to  the  United  States,  the  greatest 
part  of  the  carrying  trade  even  from  and  to  New  York  goes  by  way 
of  Europe. 

The  reason  is  obvious.  The  Pacific  Coast  States  are  not  as  yet 
a  manufacturing  region.  They  are  largely  importers  of  eastern  manu- 
factured goods.  Their  own  exports  are  raw  materials,  and  with  the 
exception  of  flour  not  such  as  the  (Orient  demands. 

Exports  to  the  Orient  must  come  from  the  eastern  and  southern 
States — railroad  iron  and  other  equipment,  mining  machinery,  tobacco 
and  cotton — and  for  these  goods  the  usual  railroad  rate  across  the  con- 
tinent is  prohibitive,  as  it  costs  almost  twice  as  much  to  send  boxed 
goods  from  New  York  to  San  Francisco  as  from  New  York  to  London, 
and  thence  by  steamer  direct  to  Puget  Sound  via  the  Suez  canal,  the 
Straits,  Hongkong  and  Yokohama.  The  average  railroad  rate  across 
the  American  continent  in  carload  lots  is  $15  a  ton ;  the  rate  on  similar 
goods  from  London  to  Seattle  is  $to  a  ton;  and  one  of  the  chief  ob- 
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stacles  to  a  lowering  of  the  railroad  rate  through  ocean  competition  is 
the  requirement  that  American  goods  may  not  be  shipped  from  an 
American  port  to  an  American  port  except  in  American  bottoms.  Be- 
fore there  could  be  any  hope  of  a  large  increase  in  Pacific  Coast  exports 
and  imports,  the  whole  railroad  situation  had  to  be  changed ;  and  this 
is  what  has  happened. 


PANORAMA   OF    SAN    FRANCISCO   FROM    TELEGRAPH    HILL. 

The  settlement  of  the  Pacific  Coast  dates  from  the  discovery  of  gold 
in  California.  Between  1849  and  1873,  the  date  of  the  completion  of 
the  first  Pacific  railroad,  $1,200,000,000  in  gold  were  taken  from  Cali- 
fornia mines  and  nearly  $400,000,000  in  gold  and  silver  from  the 
Nevada  mines.  There  was  no  possibility  of  freight  traffic  between 
California  and  the  rest  of  the  United  States  except  by  sea,  and  as  New 
York  was  as  far  away  as  London,  as  the  war-inflated  prices  of  the 
eastern  States  were  still  above  those  of  Europe,  California's  imports 
of  mining  machinery  and  other  manufactured  supplies  came  largely 
from  England.  There  was  nothing  for  the  ships  to  take  back,  until 
a  very  low  rate  was  made  on  wheat  exports  when  wheat  raising  m 
California  began  to  assume  importance,  especially  as  wheat  was  worth 
over  $1  a  bushel.  The  early  trade  of  California  was  distinctly  of  a 
maritime  character,  with  steamer  lines  to  Panama,  to  Hawaii,  even  to 
China  and  Japan,  with  many  coasting  lines,  south  to  San  Diego 
and  north  to  Portland  and  Puget  Sound.     San  Francisco  was  easily 
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the  queen  city  of  western  America,  and  not  only  on  account  of  the 
great  wealth  and  equally  great  enterprise  of  the  Californians,  but  be- 
cause it  was  the  only  western  city,  it  became  the  terminus  of  the  first 
Pacific  Railroad,  built  in  an  era  when  roads  were  constructed  to  en- 
rich the  promoters  and  not  to  make  money  out  of  operation.  Of  such 
a  road  the  old  Kansas  Pacific  was  a  good  example.  It  was  built 
through  an  unsettled  country,  receiving  an  enormous  land  grant ;  ele- 
mentary dictates  of  conmion  sense  w-ere  neglected  in  its  location,  the 
road  abounding  in  useless  grades  and  cuts;  and  until  reorganized, 
it  never  paid.  The  early  Pacific  roads  were  handicapped  by  unfortu- 
nate and  often  wholly  unnecessary  location  over  high  mountain  ranges, 
and  this  w^ill  forever  add  to  their  cost  of  operation  compared  to  roads 
which  have  much  lower  grades  or  wholly  escape  mountain  divisions, 
as  will  be  the  case  with  the  Grand  Trunk  extension  to  the  Pacific. 

On  the  old  Pacific  Road,  now  so  diflFerently  managed,  there  was 
one  determining  factor,  namely,  the  competition  from  sailing  vessels 
around  Cape  Horn.  No  attempt  was  made  to  develop  local  traffic. 
The  hay  rate  from  western  Nebraska  to  western  Wyoming  was  S900  a 
car,  and  emigrant  passenger  rates  from  Omaha  to  San  Francisco  as 
high  as  from  New  York  to  California  by  way  of  Panama.  The  emi- 
grant coach  was  attached  to  a  freight  train  running  on  a  schedule  of 
II  miles  an  hour,  and  for  twenty  years  after  the  opening  of  the  rail- 


OOAL  BUNKERS,  SEATTLE. 


Digitized  byLjOOQlC 


AMERICAN   TRADE   ROUTES   TO   THE   ORIENT. 


825 


THE   TACOMA    WATERFRONT. 

road,  the  territory  of  Wyoming,  equal  in  area  to  New  York  and  Penn- 
sylvania combined,  and  with  great  natural  resources  that  the  railroad 
should  have  developed,  was  able  to  give  homes  to  no  more  than  60,000 
people.  Mr.  Huntington  imagined  that  by  occupying  the  narrowest 
part  of  the  United  States  between  the  Atlantic  and  Pacific  he  would 
always  be  able  to  control  the  trans- American  traffic,  little  foreseeing  thar 
a  constructive  instead  of  monopolistic  policy  would  be  able  to  carry 
cotton  from  Texas  to  Puget  Sound  at  a  cheaper  rate  than  his  road 
could  carry  it  from  Galveston  to  San  Diego.  The  era  of  monopoly 
ended  with  the  construction  of  competing  lines  to  the  Pacific  Coast, 
which  have  resulted  not  only  in  the  substitution  of  American  manufac- 
tures for  British  in  California,  but  also  in  the  development  of  the  Cal- 
ifornia fruit  trade.  The  Pacific  Mail,  aided  by  a  subsidy  for  the  mails, 
maintained  freight  and  passenger  relations  between  Hawaii  and  the 
United  States  and  relied  for  a  large  part  of  its  income  on  the  Chinese 
coolie  trade,  first  to  California  and  then  to  Hawaii ;  but  it  brought  also 
silks,  tea.  and  curios,  thus  making  a  beginning  of  a  Pacific  and  Orien- 
tal traffic  and  trade. 

In  the  meantime  the  bonanza  wheat  farms  of  Xorth  Dakota  had 
stimulated  railroad  building  in  that  prairie  region,  and  aided  by  the 
largest  railroad  land  grant  ever  given,  about  80,000  square  miles,  one 
of  these  roads  pushed  through  to  the  Pacific,  making  its  terminus  at 
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Taconia,  on  Piiget  Sound,  which  is  In-  far  the  best  harbor  on  the  Pa- 
cific Coast.  This  was  still  in  the  era  of  speculative  railroad  building, 
and  it  is  not  unfair  to  say  that  the  Northern  Pacific  was  built,  not  for 
the  sake  of  any  traffic  immediately  in  sight,  but  to  capture  the  land 
grant.  The  Canadian  Pacific,  from  Montreal  to  Vancouver,  paralleling 
the  Northern  Pacific  at  a  distance  of  300  miles  and  playing  on  the  idea 
of  international  rivalry,  was  also  built  by  grants  and  subsidies,  and  it 
became  a  competitor  of  the  first  importance,  because,  being  subsidized 
and  wholly  beyond  American  control  and  largely  beyond  American 
pooling  arrangements,  with  its  terminal  boat  service  it  could  and  did 
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reach  every  American  Pacific  Coast  city,  and  made  strong  bids  for  a 
share  of  the  traffic. 

There  was,  however,  a  stronger  force  yet  to  change  the  future,  and 
one  that  distinctly  inaugurated  a  new  era.  The  Great  Northern  Rail- 
road, a  wheat  road  of  Minnesota  and  North  Dakota,  had  been  devel- 
oped and  made  by  one  man,  Mr.  James  J.  Hill,  who,  living  on  the  line 
of  his  roads,  from  the  very  first  built  not  for  the  sake  of  bonds  or  sub- 


IN  THE  ALASKAN   TRADE,   SEATTLE, 

sidies,  but  for  the  immediate  and  prospective  traffic.  Having  made  a 
great  success  of  prairie  roads,  just  when  speculative  building  in  Ameri- 
can roads  had  ended,  Mr.  Hill  began  to  reach  out  toward  the  Pacific 
and  completed  his  through  line  in  the  darkest  days  of  financial  and  in- 
dustrial depression,  but  when  steel  and  labor  were  at  their  lowest.  The 
project  was  ridiculed  by  those  whose  standards  belonged  in  the  past. 
Mr.  Hill  neither  asked  for  nor  received  a  subsidy,  but  built  his  road 
as  a  simple  business  undertaking.  It  was  built  so  well,  and  withal  so 
cheaply,  that  he  made  the  boast  that  he  could  pay  all  fixed  charges  at 
a  freight  rate  which  would  not  pay  operating  charges  on  the  extrava- 
gantly constructed  subsidized  lines  of  the  earlier  period.  He  was  the 
first  to  apprehend  that  the  State  of  Washington  had  the  most  gigantic 
lumber  resources  in  the  world,  that  one  acre  of  Washington  timber 
will  furnish  in  its  lumber  as  many  car  loads  of  freight  as  120  years  of 
wheat  product  from  a  Dakota  farm,  and  that  this  lumber,  unique  in  its 
dimensions  and  cheapness,  was  needed  not  only  among  the  prairie 
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farmers  but  all  over  the  United  States.  All  other  transcontinental 
railroads  had  been  constructed  with  an  eye  to  west-l)ound  traffic.  Mr. 
Hill's  road  was  built  for  east-bound  traflfic.  The  wheat  cars,  filled  to 
overflowing  at  the  crop-niovinj^^  seasons  of  the  year  and  then  standing 
idle  on  side  tracks  of  Dakota,  could  be  utilized  all  the  year  through  to 
carry  Washin^on  lumber  eastward. 


PORT  BLAKELY    MILLS — THE  LARGEST   LUMBER    MILLS    IN    THE   WORLD. 

The  terminus  of  his  road  was  Seattle,  also  on  Puget  Sound,  and 
also  with  great  natural  terminal  facilities.  The  "Empress  Line"  from 
the  terminus  of  the  Canadian  Pacific  at  X'ancouver  had  become  the  fast- 
est and  best-patronized  line  across  the  Pacific.  At  \"ancouver  were  un- 
limited supplies  of  good  coal  at  very  low  price,  and  the  route  to 
Yokohama,  Hongkong,  and  India  is  over  a  thousand  miles  shorter 
than  tlie  first  established  route  via  Hawaii.  Seattle  and  Tacoma  have 
at  their  back  doors  coal  fields  more  extensive  than  those  of  Vancouver. 
These  two  cities  are  as  near  to  the  Orient  as  the  Canadian  Pacific 
terminus,  so  Mr.  Hill,  feeling  sure  that  he  could  divert  a  part  at  least 
of  the  tea  and  silk  trade  to  his  own  railroad  line,  early  formed  an  al- 
liance with  the  greatest  of  Japanese  lines — the  Xippon  Yusen  Kaisha, 
a  line  in  ocean  tonnage  ranking  among  the  foremost  in  the  world, 
adding  the  factor  of  the  very  low  cost  of  operation  of  steamers  under 
Japanese  control  to  the  other  advantages  of  cheap  coal  and   shorr 
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route.  This  was  at  a  competitive  period  when  he  r^;arded  the  other 
continental  lines  as  rivals ;  and  as  an  example  of  what  could  be  done 
the  Great  Northern  actually  invaded  the  Southern  California  fruit  re- 
gions, brought  fresh  fruit  by  steamer  to  Seattle,  and  sent  it  in  the  cool 
northern  spring  to  Chicago,  making  shorter  time  than  by  the  southern 
roads.  Owing  to  the  development  of  the  Washington  lumber  in- 
dustry, the  traffic  east-bound  much  exceeds  the  west-bound  freiglit» 


YELLOW  PINES  225  FEET  HIGH  IN  A  CALIFORNIA  FOREST. 

SO,  on  an  actual  count  recently  made,  nearly  five  times  as  many  loaded 
cars  are  moving  east  as  going  west.  It  became  plain  that  as  the  north- 
em  roads,  all  of  them,  earned  dividends  in  the  prairie  regions  from 
their  grain  traffic  and  paid  all  the  expenses  of  western  operati<m  by 
the  east-bound  lumber  traffic  (thus  reversing  the  conditions  that  had 
prevailed  for  all  the  southern  roads)  it  would  be  possible  to  carry 
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west-bound  freight  at  nominal  rates — any  rate  above  the  cost  of  hand- 
ling and  the  slight  increase  in  expense  of  hauling  full  cars  instead  of 
empties.  With  the  establishment  of  the  Nippon  Yusen  Kaisha  line, 
which  fortunately  occurred  when  the  price  of  wheat  and  flour  was  at 
its  lowest,  the  Oriental  trade  began  to  assume  large  dimensions,  the 
steamers  going  out  with  full  Orient-bound  cargoes,  but  bringing  back 
comparatively  little.  It  was  during  this  same  period  that  a  great 
number  of  Japanese  cotton  mills  were  started,  the  cotton  being  im- 
ported from  the  United  States  by  way  of  London  and  Hamburg.  All 
the  conditions  were  now  favorable  for  a  revolutionary  move  of  world- 
wide importance.  The  Northern  Pacific  paralleled  the  Great  North- 
ern ;  both  started  at  St.  Paul  and  both  reached  Seattle ;  both  had  many 
branch  lines  in  the  grain  fields  of  Dakota ;  both  ran  through  the  richest 
lumber  forests  of  Washington.  The  Ikirlington,  a  corn  road,  reach- 
ing St.  Louis,  was  an  ally  of  the  Northern  Pacific,  having  eflfected  a 
junction  with  that  road  at  Billings,  Montana,  yet  with  rumors  of  its 
own  extension  to  the  coast.  It  was  the  part  of  wisdom  to  utilize  exist- 
ing roads  to  the  fullest  rather  than  to  build  new  ones,  to  combine  the  two 
roads  that  paralleled  each  other  and  had  absolutely  identical  interests, 
and  to  control  the  "P)Urlington"  which  at  once  aflForded  a  direct  outlet 
for  Washington  lumber  to  all  the  treeless  central  states,  eight  or  nine  in 
number,  and  also  with  terminals  at  St.  Louis,  directly  connecting  it 
with  many  of  the  southern  cotton  roads.  Therefore  with  dramatic  un- 
expectedness the  Northern  Securities  Company  was  formed,  identify- 
ing these  three  roads,  with  the  deliberate  intention  of  diverting  the 
cotton  exports  of  the  United  States  to  Asia  by  way  of  Atlantic  and 
European  ports  to  the  ports  of  Puget  Sound.  The  temporary  and 
apparent  rivalry  between  the  combination  of  the  northern  and  of  the 
southern  roads  was  but  an  episode.    It  is  not  a  question  as  to  whether 
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Puget  Sound  ports  shall  not  be  favored  in  transcontinental  rates  com- 
pared to  San  Francisco,  or  whether  the  Great  Northern  shall  carry  fruit 
from  Southern  California  to  Chicago,  but  whether  the  unlimited 
trade  of  eastern  Asia  shall  pass  to  Europe  by  Pacific  American  steamers 
and  American  railroads,  or  continue  to  go  by  way  of  the  Suez  canal. 

From  its  first  building  and  down  to  the  present  time,  the  Panama 
Railroad  has  been  able  to  compete  with  the  all-ocean  route  in  handling 
freight  between  the  Pacific  and  the  Atlantic  coasts.  The  European 
mails  and  passengers  already  go  from  London  to  eastern  Asia  by 
way  of  Canada,  because  it  is  shorter  and  there  is  a  saving  of  ten  days 
in  time.  The  limits  imposed  on  cheap  freight  traffic  from  Europe 
to  Asia  are : — 

I . — The  tolls  through  the  Suez  Canal. 

2. — The  size  of  ships  that  can  pass  the  Suez  Canal. 

3. — The  cost  of  coal  along  the  route. 

4. — The  distance. 

Tolls  may  be  abolished,  but  this  is  not  likely ;  it  will  take  years  to 
deepen  the  canal  even  if  this  project  should  be  advocated;  the  cost  of 
coal  along  the  route,  as  well  as  the  distance,  will  always  be  a  draw- 
back. The  only  limit  to  the  size  of  ships  that  can  be  put  on  the  At- 
lantic is  the  depth  of  the  harbors  on  both  sides.*  This  limit  does  not 
exist  in  the  Pacific-,  where  Puget  Sound  has  400  to  500  feet  of  water 
within  a  cable's  length  of  the  shore.  There  is  abundant  and  cheap 
coal  in  Great  Britain,  on  the  Atlantic  seaboard,  on  Puget  Sound,  and 
all  along  the  line  of  the  northern  roads,  and  there  are  an  unlimited 
number  of  empty  freight  cars  west-bound.  By  building  the  largest 
ships  in  the  world,  even  though  they  run  under  the  more  expensive 

*  Mr.  Robinson's  article  following  deals  with  the  engineering  aspects  of  the  very  important 
work  of  enlarging  this  limit  by  deepening  the  harbors. 
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American  register,  by  filling  the  west-bound  cars  at  a  rate  litttle  more 
than  the  cost  of  handling,  Mr.  Hill  knows  that  he  can  turn  the  export 
trade  with  western  Asia  from  its  three-hundred-year  old  way  past 
India  to  the  direct  Pacific  sea  route  past  Alaska.  Before  these  new  ships 
were  ordered,  experts  were  sent  to  Scotland,  Ireland,  and  Germany,  to 
absorb  all  that  could  be  learned  of  modern  mammoth  ship  building ;  and 
to  escape  from  all  hampering  traditions  of  the  past,  an  entirely  new 
company,  the  Eastern  Shipbuilding  Company,  was  formed  to  construct 
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iheni  and  took  the  contract  before  even  the  site  was  purchased  on 
which  the  new  yards  were  to  be  estabHshed.  These  steamers  are  630 
feet  long,  73  feet  wide,  and  on  draug^ht  of  36.5  feet  will  have  dis- 
placement of  37,000  tons.  The  navigating  deck  is  90  feet  above  the 
keel.  Each  steamer  can  carry  1,200  troops,  and  the  cargo  capacity 
exceeds  20,000  tons.  Some  of  the  hatches  are  large  enough  to  admit 
a  complete  locomotive.  With  a  horse  power  of  11,000,  a  speed  of  14 
knots  will  be  maintained.  To  accommodate  these  steamers  enormous 
docks  and  warehouses  are  being  constructed  at  Seattle,  both  wharves 
and  warehouses  of  gigantic  size  already  existing  at  Tacoma.  Cotton 
baled  by  the  Lowry  compress  weighs  45  pounds  to  50  pounds  to  the 
cubic  foot,  and  400  to  500  large  freight  cars  loaded  with  these  bales 
will  furnish  cargo  for  one  only  such  steamer.  The  total  cotton  exported 
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in  1900  was  i,5cx),ooo  tans,  much  of  it  to  Europe  for  direct  or  manufac- 
tured export  to  the  milhons  of  Asia.  These  have  now  made  a  notable 
beginning  in  the  manufacture  of  their  own  cotton  cloths,  and  in-" 
creasing  quantities  of  American  cotton  will  be  sent  direct  to  them. 

Before  these  ships  are  launched,  in  connection  with  the  Boston 
Steamship  Company — which  operates  the  Shawmut  and  Tremont, 
twin-screw  steamers  of  9,600  tons  and  15-knot  speed,  and  also  the 
three  smaller  steamers,  Hyades,  Pleides,  and  Lyra — the  northern  rail- 
roads have  quoted  a  rate  of  $8  a  ton  for  the  transport  of  Government 
supplies  from  Chicago  to  the  Philippine  Islands,  of  which  the  railroad 
share  is  $3.75  per  ton.  Return  rates  have  been  quoted  on  woo!  from 
Australia  and  New  Zealand  which  make  it  probable  that  the  imports 
from  British  Australasia  to  Boston,  New  York,  and  Philadelphia  will 
come  by  the  Pacific  overland  route  instead  of  through  Suez. 

There  are  few  more  striking  facts  than  the  growing  importance  ot 
the  Puget  Sound  customs  districts.  In  the  year  that  has  just  closed 
all  the  customs  districts  of  the  United  States  showed  a  decline  of  ex- 
ports of  grain  and  grain  products  except  the  Pacific  Coast  ports,  the 
shipments  from  the  Sound  increasing  45  per  cent. 


S.  S.  WILLAMETTE  ON   MARINE  WAYS,  MORAN   BROS,  COMPANY  S  SHVV 


Digitized  by  VjOOQ IC 


OTVJt. 


M 


THE  ENGINEERING  MAGAZINE. 


From  an  American  point  of  view  there  is  one  shadow  in  this  bright 
Hght  of  future  American  supremacy  on  the  Pacific,  and  that  is  the 
rivalry  of  the  Canadian  roads  to  the  north.  One  of  these  akeady 
in  full  operation,  the  Canadian  Pacific,  runs  from  ocean  to  ocean.  The 
other,  the  Grand  Trunk,  is  now  building  to  Port  Simpson,  the  most 
northern  seaport  in  British  Columbia.  Both  these  roads  command 
rich  wheat  belts ;  both  of  them  tap  exceedingly  rich  and  very  good  coal 
fields;  both  of  them  as  they  approach  the  Pacific  Coast  pass  through 
timber  lands  of  the  same  general  character  as  the  heavy  forests  of 
Washington  and  Oregon.  The  Grand  Trunk  will  have  six  advan- 
tages over  all  its  American  competitors.  It  will  stretch  from  Atlantic 
to  Pacific  under  one  management  and  can  make  its  own  through  rates, 
while  none  of  the  American  roads  extends  further  than  Chicago,  and 
it  will  further  control  ocean-steamer  connections  at  both  ends ;  it  will  be 
the  latest  built  road,  with  latest  and  most  consistent  equipment;  its 
Pacific  terminus,  Port  Simpson,  a  magnificent  harbor  on  the  Alaskan 
border,  is  nearer  by  500  miles  to  Asia  than  is  Puget  Sound  or  Van- 
couver, yet  the  road  itself  is  as  short  as  any  other  transcontinental  Knc; 


pacific:  coast   S.    S.    company  S   steamers   at  the   SEATTLE   WATERFRONT. 

it  escapes  entirely  the  climb  and  heavy  grades  over  the  Rocky  Moun- 
tains, which  do  not  extend  as  far  north  as  its  line ;  its  wheat  belt  extends 
from  Manitoba  unbrokenly  to  a  region  that  is  west  of  Vancouver,  a  gain 
in  local  agricultural  lands  of  nearly  1,000  miles  over  the  Amer- 
ican lines;  and  it  will  by  the  location  of  its  tenninus  monopolize  the 
whole  of  the  enormous  and  rapidly  growing  Alaskan  traffic. 

Great  and  serious  as  this  competition  will  eventually  prove,  several 
years  must  elapse  before  it  is  felt,  and  this  respite  should  be  utilized 
by  the  American  roads  to  build  up  local,  through,  and  intematicxial 
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traffic,  so  that  an  ever  decreasing  freight  rate  will,  through  an  ever 
increasing  tonnage,  augment  the  total  receipts.  Also  new  economies  of 
intensive  operation,  as  yet  almost  untried  in  railroading  although  suc- 
cessful in  other  modern  industries,  can  at  least  double  the  present  effi- 
ciency and  per  dollar  of  fixed  charges  carry  twice  as  much  freight, 
without  lowering  wages  or  adding  to  cost.    Roads  so  managed  and  so 


n 
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developed  will  need  to  fear  no  rival,  whether  it  be  a  deepened  and  toll- 
free  Suez  Canal,  a  Panama  Canal,  a  modern  railroad  at  Tehuantepec, 
or  one  great  wheat  farm  from  Winnipeg  to  Fort  Graham. 

The  heavy  capitalization  and  the  merger  of  the  northern  roads  wil! 
in  the  end  prove  advantageous,  not  only  to  them  but  in  far  greater 
degree  to  all  the  people  of  the  United  States,  as  it  will  necessitate  the 
development  of  every  local  resource,  and  also  bring  about  a  diversion 
of  the  world's  Oriental  trade  from  the  Atlantic  to  the  Pacific,  from 
European  to  American  control,  and  thus  quicken  into  being  a  thousand 
industries  not  yet  conceived. 

To  this  beneficent  stinnilus  all  the  country  will  respond,  most  of  all 
the  younger  commonwealths  of  the  Pacific  Coast,  with  their  flourish- 
ing seaboard  cities  each  with  its  own  particidar  advantages  of  location 
and  environment.  San  Francisco  will  long  remain  the  queen  city  of 
the  west.  Not  only  has  she  the  lead  over  all  rivals  in  age  and  accumu- 
lated wealth,  but  she  is  the  central  city,  with  innumerable  tributary 
manufacturing  establishments,  with  local  steamer  lines  running  south- 
ward to  Panama,  northward  to  Alaska,  westward  to  Havjau, -aiVc^^N 
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coiint'Cled  by  the  only  trans- 1  ^ici tic  cable.  San  Diego  is  the  nearest 
of  all  Pacific  cities  to  Panama,  nearest  also  to  the  Atlantic  waters,  near- 
est to  Samoa,  Anstralia,  and  Xew  Zealand.  Portland,  the  Philadelphia 
of  the  west,  a  terminns  for  both  the  great  combinations  of  the  railroads, 
the  northern  and  southern  trans-American  lines,  will  have  a  double 
opportunity  for  future  growth.  Seattle  and  Taconia,  with  w^orld  inter- 
ests that  are  identical,  are  nearest  to  Alaska,  Japan,  and  the  Philippine 
Islands,  have  the  best  harbor  in  the  world,  and  unlimited  coal  resources. 
There  will  be  business  and  to  spare  for  all  of  them.  I 
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MODERN    MACHINERY    FOR    EXCAVATING  AND 

DREDGING. 

By  A.  W,  Robinson. 

We  have  more  than  once  quoted  the  dictum  that  the  only  limit  to  feasibility  in  engineer- 
ing work  is  the  cost  of  execution.  This  limit  the  genius  of  the  engineer  is  constantly  pushing 
farther  and  farther  away — very  strikingly  in  the  field  of  work  with  which  Mr  Robinson 
deals.  The  huge  tools  he  discusses  are  those  by  which  the  engineer  reshapes  not  only  the 
seas  and  the  hills,  but  the  very  flow  of  commerce  and  civilisation.  They  arc  the  mechanical 
elements  in  so  vast  and  wide-reaching  undertakings  as  the  Panama  Canal,  or  the  land  routes 
reviewed  by  Mr.  Emerson  in  the  preceding  paper.  And  their  general  influence  on  the  econ- 
omy of  transport  and  distribution  of  wealth  are  brought  out  by  Mr.  Robinson  in  his  opening 
paragraphs.  The  present  article  deals  more  particularly  with  machines  for  cutting  the  road- 
ways of  internal  transportation.  A  second  will  take  up  the  heavier  types  more  closely  adapted 
to  harbor  and  ocean  waterways. — The  Editors. 
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T  is  recognized  by  thoughtful 
people   that   commercial   su- 
premacy is  obtained  and  held 
by  that  nation  which  has  the  best 
developed    and    most    economical 
transportation,  both  internal  and 
with  other  nations.    What  is  true 
of  nations  in  this  respect  is  true 
also  of  local  communities,   in   so 
far  as  their  advancement  and  well- 
being  are  promoted  by  facility  of 
interchange.     The  development  of 
I  he  chatinels  of  trade  now  occupies  a  large  share  of  public 
attention  and  no  question  is  more  important  or  more 
vitally  affects  commercial  prosperity  than  does  transportation. 

It  is  proposed  in  this  paper  to  describe  some  of  the  modern  mechan- 
ical methods  by  which  the  pathways  of  transportation  by  sea  and  land 
are  mad^,  and  to  show  what  great  possibilities  are  in  store  in  the  im- 
mediate future,  when  the  development  that  is  now  going  on  shall  have 
become  further  advanced. 

The  fact  that  increased  economy  is  obtained  by  increased  size  and 
capacity  has  caused  a  wonderful  advance  both  in  the  size  and  power  of 
water-borne  vessels,  and  in  the  rolling  stock  of  railways.  The  same 
cause  has  operated  to  bring  about  a  rapid  growth  in  the  power  and 
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FIG.    T.      RAILWAY    STEAM    SHOVEL,   DIPPER  2V2    YARDS   CAPACITY. 
The  Bucyrus  Company,  South  Milwaukee,  Wis. 

capacity  of  dredges  and  steam  shovels.  In  ten  years  the  paying  load 
carried  by  a  representative  ocean  cargo  steamer,  and  by  a  representa- 
tive freight  train,  has  about  doubled,  and  a  similar  rate  of  increase  is 
observed  in  the  capacity  of  dredges  and  steam  shovels.  It  is  safe  to  say 
that  this  growth  will  continue,  limited  only  by  the  conditions  of  each 
case.  The  limiting  condition  in  the  size  of  steamships  is  only  in  the 
capacity  of  harbours  and  channels  and  the  means  of  supplying  and 
trans-shipping  cargo.*  The  limits  to  the  size  of  a  dredge  are  only  in 
the  magnitude  of  the  work  it  may  have  to  do  to  insure  that  it  shall  be 
profitably  employed  for  a  sufficient  length  of  time,  and  also  in  the 
facilities  for  disposing  conveniently  of  the  material  dredged.  The  limit 
to  the  size  of  a  railway  excavator  or  steam  shovel  is  only  that  of  gauge 
of  track  and  clearance  limits  and  the  capacity  of  cars  to  receive  and 
haul  away  the  material.  It  will  be  seen  that  within  these  limits  great 
possibilities  exist,  and  also  that  the  development  of  the  modern  high- 
powered  dredging  machine  will  render  possible  great  works  hitherto 
unthought  of,  and  by  deepening  channels  and  harbours  will  remove  the 
most  serious  limitation  to  the  growth  of  the  steamship  and  conse- 
(juently  to  the  economy  of  sea  transportation. 

There  is  also  the  mechanical  limitation.     That  mechanical  science 


•  Thi-  imi)()rtanct  of  thi<  will  be  rcali>ed  wIkti  the  comparative  economy  of  small  and 
larjrc  steamships  is  r(»nsi<lore(l.  'I'lius  the  cargo  steamer  of  ten  years  ago  carried  5,000  tons 
«»f  paying  cargo  at  10  knots  on  8  pounds  of  coal  per  ton  per  100  miles.  The  Celtic  can  carry 
^'o.doo  tons  of  cargo  at  17  knots  on  4  pounds  coal  per  ton  per  100  mile«.  (Sec  "Economy 
of  T.argc  Ships,"    Triiux.  Can.  Sor.  C.   E.,  Nov..   TQ02.) 
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will  be  equal  to  all  demands  upon  it  cannot  be  doubted.  Experience 
proves  that  whatever  is  feasible  or  desirable  from  a  commercial  or 
economic  standpoint,  can  be  successfully  built  from  a  mechanical  stand- 
point. The  growth  must  be  gradual,  even  if  rapid,  and  built  upon  the 
lessons  of  previous  practice.  Also  experience  proves  that  the  highest 
engineering  skill  is  needed  if  costly  mistakes  are  to  be  avoided. 

Turning  first  to  the  question  of  land  transportation,  the  machine 
that  has  performed  the  most  useful  work  in  preparing  the  pathway 
for  the  railway  is  the  steam  shovel,  or  as  it  is  called  in  Britain,  the  steam 
navvy.  The  necessary  cuts  and  fills  of  a  railway  line  are  made  very 
cheaply  by  these  most  useful  machines.  It  is  natural  that  the  steam 
shovel  should  find  its  largest  development  in  America,  where  railways 
have  to  be  built  cheaply  over  long  stretches  of  country  and  where  the 
cost  of  manual  labour  is  high.  A  modern  shovel  for  railway  purposes 
is  illustrated  in  Figure  i.  This  shovel  was  designed  by  the  writer  and 
built  by  the  Rucyrus  Company,  of  Milwaukee,  Wis.  It  has  a  steel 
frame  throughout  and  the  car  body  is  10  feet  wide  by  40  feet  long.  It 
handles  a  dipper  of  33^  cubic  yards  capacity  four  tinies  a  minute,  so 
that  in  a  good  bank  when  it  can  fill  its  dipper  the  rate  of  work  is  14 
cubic  yards  per  minute.  It  can  make  a  cut  55  feet  wide  and  dump  its 
load  16  feet  above  the  rail.  It  is  worked  by  a  crew  of  three  men  on  the 
machine  and  two  to  five  labourers  in  the  pit,  and  the  coal  consumption  is 
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FIG.  2.     RAILWAY  GRADE  REDUCTION   BY  STEAM    SHOVEL.      MARION   "MODEL  98." 
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about  ijA  tons  for  lo  hours.  The  shovel  illustrated  has  a  record  of 
5,880  cubic  yards  of  gravel  loaded  on  cars  in  12  hours,  and  45,000 
cubic  yards  in  9  days. 

To  make  the  j^rcat  capacity  of  this  shovel  available  it  is  necessary 


FIG.  3.    STEAM  SHOVEL  AT  WORK  AT  GRADE  REDUCTION,  WISCONSIN  CENTRAL  RAILWAY. 

to  provide  car  service  of  large  capacity  and  as  nearly  continuous  as 
possible.  Trains  of  25  cars,  each  holding  20  or  more  cubic  yards  and 
hauled  by  powerful  locomotives,  are  now  used  and  served  past  the 
shovel  on  a  through  track,  and  as  soon  as  one  is  loaded  its  place  is 
taken  by  a  second  train.  The  cars  are  either  of  the  dumping  pattern 
or  are  unloaded  by  a  "plough"  convering  the  width  of  the  car  and  hauled 
over  the  entire  length  of  the  train  by  a  wire  rope,  this  being  an  opera- 
tion of  a  few  minutes.  In  this  way  the  material  of  a  "cut"  is  trans- 
ferred to  a  *'fiir'  at  the  rate  of  3,000  or  4,000  cubic  yards  per  day  and  at 
a  cost  of  4  to  8  cents  per  cubic  yard,  including  haulage  for  a  short  dis- 
tance. 

In  Figures  2,  3,  and  4.  are  shown  several  views  of  grade-reduction 
work  by  steam  shovel.  The  size  of  the  cut  made  and  the  manner  of 
working  the  trains  of  cars  are  clearly  indicated.  So  important  a  bear- 
ing has  a  straight  and  level  road  bed  upon  the  economy  with  which 
loads  can  be  hauled,  that  the  older  railways  are  expending  vast  sums  of 
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money  upon  reduction  of  grades  and  straightening  of  curves.  Thus 
not  only  in  the  building  of  new  roads  but  in  the  improvement  of  old 
ones,  the  steam  shovel  finds  an  ever-growing  field  of  usefulness.  In 
the  great  iron-ore  ranges  also  the  modern  method  of  mining  by  the 
bteam  shovel  has  been  a  most  important  factor  in  the  economy  with 
which  American  steel  is  produced. 

The  American  type  of  shovel  differs  from  the  British  navvy,  in  that 
it  is  part  of  the  standard  rolling  stock  and  can  be  coupled  in  a  train 
for  transportation,  w^hereas  the  British  machine  is  usually  mounted  on 
four  rigid  wheels.  In  addition  to  convenience  for  transportation  the 
double  trucks  of  the  American  machine  have  the  advantage  of  greater 
flexibility  and  distribution  of  load  on  soft  or  uneven  ground,  and  allow 
it  to  work  more  readily  on  curves.  The  American  shovel  has  power- 
ful independent  engines  for  swinging  the  boom  and  feeding  the  dipper, 
and  its  movements  are  verv  fast. 


FIG.   4.     RAILWAY  GRADE  REDUCTION    BV   STEAM    SHOVEL.   WISCONSIN   CENTRAL 

RAILWAY. 

In  America  there  is  very  little  variety  in  the  general  type  of  shovel 
used.  The  French  and  German  types  of  endless-chain  machines  find 
no  favour.  They  are  considered  to  be  heavier  and  more  cumbersome ; 
they  cannot  adapt  themselves  to  a  wide  range  of  conditions ;  they  re- 
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Thi-  upper  ti>4ure  represents  a  Ji^-yard  dipper  handling  broken  rock.     The  lower  one  shuws  a 

I'j -yard  dipper  on  railway  work,  loading  into  Goodwin  cars.     This  shovel  will 

dump   13   feet   from  the  track.     Capacity   1,500  cubic  yards  a  day. 

Viil.un   Iron  Works  Co..  T..letlo.  O. 
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quire  a  well  laid  straight  level  track  of  five  rails  to  work  on,  and  they 
are  adapted  to  load  only  small  cars  thai  will  go  through  the  tunnel  of 
the  machine.  They  are  inferior  to  the  American  type  in  point  of  ability 
lo  deal  witli  obstructions  such  as  boulders  and  stumps  and  to  work  in 
rough  and  irregular  ground,  and  the  wear  and  tear  of  a  chain  of  buck- 
ets and  links  is  very  great.  On  the  other  hand,  it  is  claimed  that  as 
they  stand  on  top  of  the  bank  instead  of  in  the  bottom  of  the  pit,  they 
have  the  double  advantage  of  being  independent  of  seepage  water,  and 
of  requiring  less  locomotive  power  to  haul  away  the  loaded  trains. 

One  of  these  machines  is  shown  in  Figure  6a  (next  page)  as  built  by 
the  Liibecker  Machinenbau  Gescllschaft,  of  Liibeck,  Germany. 


FIG.   0.      STEAM    SHUV4LL   ^,..___\-   ^_.i^.^    ..^ ,    iL.SNSYLVANlA   RAlLKOAD. 

Marion  Steam  Shovel  Company. 

Some  shovel  builders  have  endeavoured  to  improve  the  strength  and 
capacity  by  fj^reat  weight  and  have  brought  out  machines  weighing 
90  to  100  tons.  This  is  a  mistake.  In  a  locomotive  great  weight  is 
necessary  for  adhesion,  but  in  a  shovel  strength  combined  with  light- 
ness should  be  the  aim,  and  lightness  also  contributes  to  speed. 

At  the  present  stage  of  development  the  representative  American 
steam  shovel  for  railway  use  carries  a  dipper  of  3J^  to  4  cubic  yards 
capacity  and  weighs  about  75  tons  T  150.000  pounds V    Shovels  of  5 
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cubic  yards  capacity  have  been  built.  Ten  or  twelve  years  ago  the 
standard  railway  shovel  had  a  dipper  of  1^2  cubic  yards  and  the 
weight  was  35  tons.  Improved  designs  and  the  use  of  steel  instead  of 
cast  iron  have  done  much  to  increase  efficiency,  but  much  improvement 
still  remains  before  the  steam  shovel  is  lifted  to  the  plane  of  the  loco- 
motive in  point  of  careful  and  scientific  design,  perfection  of  detail, 
and  reliability  in  service.  The  indications  are  that  for  shovel  work, 
chain  will  be  superseded  by  wire  rope  and  greater  speed  and  power 
obtained,  and  also  greater  reach  and  lift;  but  that  the  size  of  dipper 
will  not  be  further  increased — at  least  for  railway  work.  Also  steam- 
pressure  will  be  increased  and  the  shovel  generally  built  on  locomotive 
lines  as  to  design  and  quality  of  workmanship. 


FIG.    6a.     endless-chain    elevator  at   work   on    MANCHESTER   SHIP  CANAU 
LiilK'ckcr  Mascbinenbau  Gesellschaft. 

Coming  now  to  water  transportation,  we  find  a  wider  field  and  a 
great  variety  of  machines  for  dredging  and  disposing  of  material. 
Within  the  limits  of  this  article  it  will  not  be  possible  to  do  more  than 
touch  upon  the  leading  types  from  the  American  point  of  view,  with 
some  examples  of  each,  and  give  some  notes  on  the  causes  and  condi- 
tions which  have  led  up  to  the  present  state  of  the  art.* 


•  In  this  article  the  term  "American"  is  used   to  mean  the  North  American  Continent, 
and  not  only  the  United  States,  and  "European"  is  held  to  include  Britain. 
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The  four  established  types  of  dredges  are : 

I. — The  ladder  dredge,  with  chain  of  buckets. 

2. — The  dipper  dredge,  with  single  dipper  mounted  on  a  handle. 

3. — The  hydraulic  or  suction. 

4. — The  clamshell  or  grapple. 

The  first  type  or  ladder  dredge  is  most  widely  used  in  Europe  and 
from  thence  sent  abroad,  but  finds  little  favour  in  America.  In  Mr. 
Corthell's  article  on  European  sea-going  dredges  published  in  this 
Magazine,  in  April  and  May,  1898,  several  machines  of  this  type  were 


FIG.   7.     ELEVATOR  DREDGE  ABERDEEN.   ST.   LAWRENXE  RIVER. 

illustrated  and  therefore  they  are  not  fully  gone  into  here.  In  that 
article  the  lack  of  such  machines  in  America  was  taken  to  indicate  a 
general  backwardness  in  the  art.  I  do  not  think  this  altogether  a  fair 
conclusion.  It  is  quite  true  that  in  large  sea-going  dredges  America 
has  been  and  is  still  behind  Europe,  both  in  point  of  numbers  and  gen- 
eral excellence  of  design  and  completeness  of  equipment.* 

The  reasons  for  this  are  twofold : — first,  European  seaports  had  a 
long  start  of  American,  and  their  commerce  with  the  rest  of  the  world 
was  for  many  years  more  important  and  had  an  earlier  development; 
and  second,  the  methods  of  administration  followed  in  Europe 
favoured  the  creation  of  permanent  plants  to  execute  works  gradually 

•  Although  in  other  ways  America  excels,  as  will  presently  be  shown.  In  the  four  years 
since  1898  dredges  have  been  built  in  the  United  States  and  Canada  which  hold  the  world*! 
record  for  size  and  performance,  data  of  which  will  be  given  in  the  second  article. 
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carried  out  on  a  comprehensive  plan  at  large  cost.  In  America  works 
of  this  class  are  under  the  control  of  the  Federal  Gk)vernment,  and  are 
for  the  most  part  executed  under  the  small-contract  system,  according 
to  appropriations  voted  by  Congress;  and  the  main  work  has  been,  up 
to  the  present,  the  development  of  a  vast  interior  country,  the  seaports 
receiving  comparatively  little  attention.  America  is  now  turning 
greater  attention  to  seaport  improvements,  and  the  development  of 
modern  dredges  of  high  power  and  efficiency  may  be  said  to  be  in  its 
transition  stage.  While  some  large  and  modern  dredges  are  now  to 
be  found,  most  of  them  are  still  of  small  size  and  of  cheap  and  tem- 
porary construction  and  show  no  regular  system  in  their  design  This 
is  due  in  part  to  the  small-contract  system  already  referred  to,  under 
which  the  contractors  of  different  localities  have  devel(^ed  machinery 
and  plant  of  their  own  suited  to  their  needs  and  resources,  and  in  which 
low  first  cost  and  the  successful  completion  of  their  contract  were  the 
main  considerations.  Older  contractors,  with  more  money  and  experi- 
ence, developed  better  tools  along  the  same  lines,  but  there  is  always 
the  chance  of  a  novice  coming  along,  taking  a  contract,  and  building 
cheaper  and  more,  experimental  plant  to  do  it  with. 

This  system  was  probably  the  best  for  early  American  conditions. 
It  would  be -impossible  to  develop  a  vast  interior  country  like  that  of 
America  without  carrying  on  a  great  number  of  small  and  widely  sepa- 
rated works  under  the  contract  system.  Under  this  system  the  Gov- 
ernment gets  the  advantage  of  competition,  and  usually  gets  the  work 
done  for  less  than  it  could  by  building  and  maintaining  a  plant.  The 
contractor  builds  cheap  tools  which  he  can  readily  take  from  place  to 
place.  These  are  sometimes  special  and  thrown  away  at  the  end  of  the 
job,  and  if  more  permanently  built  must  be  of  a  design  adapted  to  all 
kinds  of  work.  He  has  to  pay  high  wages — about  double  those  for 
similar  work  in  Europe — and  he  contrives  to  accomplish  results  with 
his  apparently  rude  and  ill-kept  plant  which  would  astonish  some  of 
the  large  corporations  with  their  costly  and  elaborate  outfits. 

On  the  other  hand,  it  must  be  said  that  the  small-contract  system 
has  worked  disadvantageously  for  the  development  of  dredging  ma- 
chinery in  America,  from  an  engineering  point  of  view.  The  small  con- 
tractor gets  up  his  own  plant  largely  by  rule  of  thumb,  and  is  rarely 
an  engineer,  and  his  designs  are  arrived  at  by  a  process  of  elimination 
of  weak  points,  and  patching  up  a  machine  which  was  crude  and  ill- 
designed  in  the  first  place.  He  is  limited  by  questions  of  first  cost  and 
the  uncertainty  of  future  contracts.  His  experience  is  limited  to  his 
own  work,  and  his  knowledge  is  acquired  by  hard  knocks  and  costly 
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mistakes,  which  he  tries  not  10  repeat,  by  making  the  part  that  broke 
stronger  than  it  was  before,  instead  of  adopting  a  better  design. 

In  the  United  States  a  change  has  taken  place  which  is  having  an 
important  effect  in  producing  larger  and  more  efficient  plant.  The 
expansion  of  commerce  has  made  necessary  works  of  greater  mag- 
nitude, and  the  (jovernment  has  adopted  the  policy  of  letting  larger 
contracts,  sufficient  to  justify  a  contractor  in  building  a  plant  and  to 
allow  him  time  to  do  it. 

Why  do  we  find  European  dredges  principally  of  the  ladder  type 
and  of  large  and  complete  construction,  with  steel  hulls,  while  in  Amer- 
ica we  see  none  of  them,  but  in  their  stead  we  find  cheap  wooden 


FIG.  8.    ELEVATOR  DREDGE  WITH  LARGE  BUCKETS  FOR  SOFT  MATERIALS,  ST.  LAWRENCE 

RIVER. 

dredges  of  other  types  which  apparently  suffer  by  comparison  ?  The 
answer  to  this  question  is  found  in  the  later  development  of  American 
seaports,  and  in  the  small-contract  system  as  already  pointed  out. 

The  development  of  the  country  by  small  and  widely  scattered 
works  necessitated  small  and  cheap  machines,  and  thus  developed  the 
dipper  and  clamshell  type  which  suited  the  conditions  better.  The 
American  contractor  was  not  going  to  purchase  a  steel  ladder  dredge, 
costing  say  $100,000,  which  would  do  3,000  cubic  yards  a  day  with  a 
crew  of  fifteen  men,  and  which  required  a  repair  shop  to  keep  it  goin^. 
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when  he  could  build  a  wooden  clamshell  or  dipper  dredge  for  $5O,0CX) 
that  would  do  about  as  much  work  under  his  conditions  with  a  crew^ 
of  ten  men  and  half  the  repairs.  Permanence  was  with  him  no  object; 
he  must  make  money  now.  In  a  year  or  two  his  dredge  would  be  either 
worn  out,  obsolete,  or  both;  he  might  have  a  different  contract,  and 
would  let  the  future  take  care  of  itself. 

This  is  not  far  from  the  truth  even  now,  althou-^h  conditions  are 
rapidly  changing.  The  older  and  more  wealthy  contractors  are  build- 
ing larger,  more  i)ermancnt,  and  more  efficient  plant.  The  Governments 
are  building  larger  and  more  costly  dredges.  Works  are  on  a  greater 
scale,  and  we  may  expect  to  see  a  very  much   better  class  of  plant. 


FIG.  10.     UiGU-TOW£R  £L£VATOR  DREDGE  WITH  GRAVITY  DISCHARGE. 

In  Canada,  the  Federal  Government  carries  on  its  river  and  harbour 
improvements  directly  through  the  Department  of  Public  Works, 
owning  and  operating  its  plant  and  doing  but  little  work  by  contract. 
Dipper  dredges  are  mainly  used  on  the  lakes  and  interior,  but  we  find 
a  number  of  very  efficient  ladder  dredges  on  the  River  St.  Lawrence 
ship  channel  which  are  the  lineal  descendants  of  early  dredges  of  this 
type  imported  from  the  Clyde  as  far  back  as  1832.  ( )ne  of  these 
dredges  is  illustrated  in  I^'igure  7.  Some  of  them  have  large  buckets 
for  soft  materials,  as  in  Figure  8,  and  some  are  fitted  with  powerful 
rock-cutting  buckets,  as  in  Figure  9. 

Vessels  drawing  2^  feet  now  come  to  Montreal,  though  the  orig- 
inal depth  was  only  10  feet.     This  is  accomplished  by  55  mile?>  o^ 
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FIG.    14.     6- YARD   mri'ER   DREDGE   ON    THE   (;REAT   LAKES. 
Hull  120  by  42  by  12  feet.     Built  by  the  Bucyrus  Company. 

dredged  channel  and  the  removal  of  40,000,000  cubic  yards  of  mate- 
rial. One  of  these  dredges  as  far  back  as  1886  made  a  record  for  econ- 
omy which  has  since  been  rarely  equalled.  This  was  the  dredging  and 
depositing  of  886,710  cubic  yards  of  blue  clay  at  a  total  cost  of  $25,723, 
or  2  9/10  cents  per  cubic  yard.* 

In  Figure  10  is  illustrated  a  high-tower  elevator  dredge,  with 
gravity  shore  discharge.  This  illustration  is  given  to  show  a  type  of 
dredge  that  is  practically  obsolete.  There  is  hardly  any  condition  in 
which  it  could  be  used  that  the  work  could  not  be  better  done  by  a 
hydraulic  dredge,  whether  for  original  dredging  or  for  re-handling. 
The  dredge  in  the  illustration  elevates  the  material  to  a  useless  height 
and  deposits  it  so  near  the  edge  of  the  water  that  much  of  it  runs  back 
again.  If  it  could  deposit  it  dry,  it  might  stand  up  in  a  bank;  but 
water  must  be  used  to  flush  the  inclined  chute.  Xevertheless  this  type 
of  dredge  was  largely  employed  on  the  Suez  Canal,  and  is  still  used 
there  for  maintenance  work.  The  large  dredges  used  on  the  early 
Panama  Canal  by  an  .American  contracting  company  were  also  of  this 
type  and  were  illu.st rated  in  the  journals  of  the  day.  They  had  steel 
towers  50  feet  high  and  a  chain  of  buckets  of  one  cubic  metre  capacity 
each,  and  certainly  did  eff'ective  work  for  that  period.  The  same  diffi- 
culty was  present — that  of  depositing  the  material  on  the  bank  in  such 
a  way  that  a  large  portion  of  it  ran  back  again  into  the  cut.     It  is 


•  Sec  Reports  Harbour  Commissioners  of  Montreal,  t886.  p.  Ro. 
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notorious  that  these  machines  dredged  the  same  material  over  a  number 
of  times  and  got  paid  for  it  each  time. 

I  have  used  the  ladder  type  of  dredge  extensively  in  my  own  prac- 
tice when  conditions  warranted  it,  but  as  a  type  it  is  not  adapted  to 
general  service  conditions  in  America  under  the  contract  system, 
although  it  could  be  used  to  good  advantage  on  seaport  or  ship-channel 
work  where  the  material  is  other  than  sand  or  soft  mud  and  where  it 
could  be  guaranteed  suitable  work  for  a  series  of  years.  In  sand  the 
centrifugal  pump  is  found  to  be  the  best  type  for  economical  work,  and 
in  mud  or  silt  which  is  soft  and  easy  to  dredge  the  clamshell  or  grab 
of  large  capacity  is  a  simple  and  cheap  machine  giving  good  results. 


FIG.    15.      6-VARD  DII'PER   DREDGE  AT   WORK   IN    NEW   YORK   HARBOUR. 
Built  by  Osgood  Dredge  Co.,  Albany,  N.  Y. 

America  is  now  passing  out  of  the  wooden  stage  into  the  steel  stage. 
Good  timber  is  increasingly  more  difficult  to  get,  while  steel  is  relatively 
cheapening.  Many  old  dredgemen  still  regard  steel  with  suspicious 
eye  and  wonder  whether  a  steel  scow  or  steel  dredge  will  work  as  well 
as  w(X)d,  and  how  they  will  be  able  to  repair  it.  In  the  dipper  type  of 
dredge  the  spuds  and  dipper  handles  are  still  made  of  wood,  and  defy 
the  steel  ones,  which  lack  the  springiness  and  cannot  keep  their  rivets 
tight.  The  home  of  the  dipper  dredge  is  on  the  Great  Lakes.  There  it 
flourished  and  in  the  smaller  sizes  and  in  non-tidal  fresh  water  at  20 
feet  depth  was  marvellously  efficient.  A  good  wooden  dredge  of  ten 
years  ago  which  cost  say  $30,000,  would  do  1,500  or  2,000  cubic 
yards  per  10  hours  with  a  crew  of  six  men  on  3  tons  of  coal. 
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FIG.    l6.     12-YARD  DIPPER  DREDGE   EMITYING   INTO    I5OO-YARD   SCOW.    HL'GHES   BROS.    & 
BANGS,    NEW    YORK    HARBOUR. 


FIG.    17.     ROCK   CUT.    CHICAGO   DRAINAGE   CANAL.     CANTILEVER    CONVEYORS    AT    WORK. 
Brown  Hoisting  Machinery  Company. 
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It  could  lift  its  spuds,  iiu»vl'  up.  and  reset  aj;:ain  in  yo  >c'Conds.  It 
stands  alone  like  a  table  on  its  legs,  with  no  muorings  to  obstruct 
navijLjation.  By  means  of  its  dipi)er  on  the  bottom  it  can  move  itself 
about  crab-fashion  in  any  direction,  and  by  the  same  means  can  push 
the  barges  about  which  it  is  loading.  It  can  manoeuvre  itself  in  any 
direction,  load  scows,  dig  foundations,  pull  piles,  lay  concrete  blocks, 
deposit  back-filling,  lift  boulders,  raise  wrecks,  dredge  hard  or  soft 
material,  and  do  nearly  everything  but  vote.  Its  great  simplicity  made 
it  light  in  repairs.  With  t(M.>ls  like  these,  and  suitable  for  their  work, 
the  marvel  is  not  that  American  contractors  do  n<»t  use  the  big  and 
costly  Euroi>ean  ladder  dredges,  but  that  these  useful  American  tools 
do  not  find  a  wider  recognition  in  Europe  and  abroad. 


¥li\.    ly.      TIIK    IJ-VAKn   mPl'ER  DREIGE  UNUMUGA. 

It  must  be  said  that  American  i)ractice  in  dipj)er  dredges  lacks 
imiformity  and  system.  An  engineer  fr(>ni  abroad  would  find  it  very 
difficult  to  gain  a  fair  imprecision,  as  no  two  machines  are  alike  and 
many  of  them  are  very  j)4H»r.  In  appearance,  likewise,  they  are  very 
deceptive.  Many  an  ambitious  dredge  ^f  g<M>d  appearance,  were  its 
true  history  known,  wouUl  make  a  pfM.r  >hf  •wing  of  results,  while  on  the 
other  hand  a  clumsy,  wrio<len.  nnid-bcspattered  rival  in  g«.Mxl  hands 
will  jog  along  steadily  and  make  money  ff)r  its  owners. 
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On  the  seacoast  conditions  are  different  from  the  Great  Lakes 
mainly  because  sea  water  at  40  feet  depth  is  different  from  fresh  water 
at  20  feet.  The  clamshell  type  prevails,  mainly  because  more  of  the 
material  is  soft,  and  because  this  type,  straining  its  spuds  less,  is  better 
adapted  for  the  deep  tidal  work,  as  compared  with  the  work  on  the 
Great  Lakes.  The  present  standard  depth  for  channels  and  harbours 
on  the  Great  Lakes  is  21  feet,  except  Lake  Ontario,  where  it  is  14  feet. 
No  immediate  increase  of  this  standard  is  contemplated,  as  any  in- 
crease to  be  effective  must  embrace  the  whole  chain  of  lakes.  A  class 
of  vessel  has  developed  to  suit  the  navigation  conditions  on  the  lakes 
wdiich  has  grown  to  enormous  proportions  in  numbers  and  value.  The 
dipper  type,  however,  is  used  also  on  the  coast  to  some  extent,  as  it  can 
dredge  harder  materials;  but  the  great  depth  now  required  for  sea- 
ports is  an  increasing  tax  upon  the  strength  of  spuds  and  dipper 
handles  of  this  type,  as  also  upon  a  ladder  and  chain  of  buckets. 

Modern  tidal  dredges  must  now  w^rk  to  45  feet  and  tte  writer  has 
designed  one  which  is  intended  for  hard  material  in  60  feet  of  water. 
This  is  made  necessary  by  a  tidal  range  of  25  to  30  feet.  For  great 
depths  the  clamshell  and  suction  type  have  the  advantage  over  the  other 
two  types,  provided  the  material  is  suitable. 

The  modern  type  of  dipper  dredge  of  the  Great  Lakes  is  illustrated 
by  two  examples  from  the  writer's  design^,  a  4^ -yard  dredge  and 
a  6-yard  dredge.  The  first  named  is  illustrated  in  outline  in  Figures 
II,  12,  and  13,  and  was  built  in  1902;  the  second,  Figure  14,  was  built 
in  1899.  The  dredge.  Figure  14,  was  built  for  M.  Sullivan  of  Detroit, 
Mich.,  by  the  Bucyrus  Co.,  of  South  Milwaukee,  Wis.  A  duplicate 
of  it  was  built  in  1900  for  Daly  &  Hannan  of  Ogdensburg,  N.  Y. 
As  an  example  of  the  value  of  siinplicity  oT~type  and  good  detail, 
the  total  delays  of  this  dredge  during  the  season  of  1901  on  account 
of  repairs  were  only  2  per  cent,  of  tRe  total  working  Jime.  It  has  a 
w^ooden  hull  38  feet  by  no  feet  by  12  feetV  The  hull  is  stiffened  by  a 
steel  truss.  The  main  hoisting  engines  exert  a  direct  pull  of  120,000 
pounds  upon  the  dipper.  The  dipper  is  6  cubic  yards  capacity  and 
in  ordinary  material  can  be  worked  at  a  speed  of  two  dippers  per 
minute  in  20  feet  of  water.  This  speed  is  rendered  possible  by  the 
great  power  and  speed  of  the  hoisting  engines,  and  by  the  adoption  of 
a  single  part  of  hoisting  rope,  which  permits  the  dipper  to  drop  at 
nearly  the  velocity  of  a  falling  body  when  released.  All  motions  are 
performed  by  friction  and  without  manual  effort  on  the  part  of  the 
operator.  The  forward  spuds  are  single  timber^  of  Oregon  pine  36 
inches  square,  operated  by  wire  rope  from  the  main  engines. 
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THE  MANAGEMENT  OF  METALLIFEROUS  MINES. 

By  Albert  Williams,  Jr. 

In  preceding  articles  (The  Engineering  Magazine  for  January  and  February)  Mr. 
Williams  discussed  the  management  of  metal  mines  from  the  viewpoint  of  the  superintendent. 
The  present  paper  deals  in  some  detail  with  the  relations,  duties,  and  qualifications  of  the 
expert  force  through  whom  the  manager  directs  and  controls  the  whole  working.  Suggestions 
are  offered  for  efficient  division  of  work  and  responsibility  and  for  economies  by  combinations 
and  reductions  in  the  staff  personnel. — The  Editoks. 

TO  a  certain  extent  what  is  here  said  applies  to  colliery  organi- 
zation also.  There  are  obvious  diflferences  in  requirements  be- 
tween the  two  classes  of  mines,  but  the  general  idea  is  the 
same  throughout. 

Of  course  the  presence  of  a  staflF  implies  the  existence  of  a  mine 
of  some  importance  to  warrrant  it.  For  convenience  it  is  assumed 
that  the  mine  is  a  large  one,  productive,  and  with  a  large  force.  From 
the  extent  of  individualized  functions  here  noted  a  somewhat  alarm- 
ing impression  might  perhaps  be  drawn  as  to  the  number  (and  pay) 
of  assistants  to  the  superintendent,  but  the  due  combinations  and  elimi- 
nations can  readily  be  applied  to  meet  any  particular  case. 

Proportioning  the  staff  (with  its  salaries  and  complex  relations  kept 
in  mind)  is  a  matter  of  nice  judgment — often  hinging  upon  financial 
possibilities  rather  than  purely  technical  advantages.  Its  number, 
expense,  and  character  depend  not  only  on  the  extent  of  workings, 
labor  employed,  and  prosperity,  but  also  on  whether  the  kind  of  ore 
handlecl  calls  for  great  or  small  or  varied  technical  attainments.  A 
big  precious-metal  mine  (gold,  silver,  or  both)  with  some  sort  of  met- 
allurgical plant  attached,  exemplifies  the  most  involved  organization ; 
but  the  great  copper  and  iron-ore  mines  also  are  intricate  affairs.  As 
a  general  and  safe  rule  the  staff  should  of  course  be  limited  in  number 
to  what  is  strictly  necessary  to  smooth  running  without  penny-wise 
skimping.  It  should  at  any  rate  not  be  tc^-heavy,  which  is  quite  as 
bad  as  being  short-handed.  There  are  several  ways  of  economizing, 
without  lessening  the  total  efficiency,  which  will  be  considered  later. 

The  staflF  at  the  mine  gradually  shades  oflF  into  what  might  be  called 
the  petty-officer  rank,  and  it  is  almost  as  hard  to  define  just  where  to 
draw  the  fine  line  between  "expert"  and  "skilled"  in  the  office  ^xv^. 
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outside  force  as  it  is  between  the  skilled  and  ordinary  labor — for  all 
real  miners  need  skill  in  varying  degree.  Perhaps  the  best  division 
is  on  the  score  of  authority.  Then  besides  the  r^^larly  employed 
local  staff  there  may  be  temporary  expert  help,  and  imder  some  con- 
ditions an  arrangement  for  joint  employment  and  pay  of  certain  men 
by  companies  operating  neighboring  mines. 

Of  the  regular  staff,  first  comes  the  assistant  superintendent.  His 
duty  is  to  act  as  executive  officer  and  represent  the  superintendent  or 
manager  in  authority,  on  occasion,  while  always  relieving  the  latter  of 
all  details  possible.  What  is  here  wanted  is  fair  all-round  technical 
ability  rather  than  much  experience,  being  under  the  guidance  of  an 
older  mining  man ;  and  the  suggestion  at  once  arises  that  a  young  and 
ambitious  graduate  from  a  mining  school,  willing  to  serve  on  a  mod- 
erate salary  in  view  of  the  opportunity  for  observation,  practice,  and 
future  promotion,  would  about  fill  the  bill.  In  case  the  appointing 
power  has  no  special  person  in  mind,  it  would  be  well  to  consult  the 
head  of  one  of  the  leading  technical  schools,  asking  him  to  recommend 
a  suitable  man,  on  the  strength  of  his  school  record  and  other  quali- 
fications. This  the  school  pec^le  are  always  glad  to  do,  and  with  dis- 
cretion, for  the  sake  of  the  reputation  of  their  institutions. 

In  earlier  times  the  mine  foreman  filled  this  berth,  and  does  so 
yet  in  many  instances ;  but  the  other  plan  is  more  satisfactory,  and  the 
foreman  can  find  plenty  of  occupation  as  it  is.  There  is  this  disad- 
vantage, that  the  older  and  more  experienced  men  do  not  always  like 
to  take  orders  from  a  younger  person  with  less  "practical"  knowledge; 
so  that  the  "kid"  (as  he  is  likely  to  be  named)  will  need  all  the  tact 
and  reserve  he  has,  and  should  be  chary  of  meddling  with  details  that 
the  other  subordinates  are  competent  to  cope  with,  and  be  always 
ready  to  learn  tricks  that  the  schools  cannot  be  expected  to  teach. 

At  this  point  mention  cannot  well  be  omitted  of  a  section  of  the 
local  office  force  which  does  not  strictly  come  under  the  head  of  the 
expert  staff  but  is  closely  connected  with  it,  to  round  out  the  sketch  of 
organization ;  that  is,  the  clerical  equipment.  At  the  smaller  mines  the 
superintendent  and  the  assistant  superintendent  are  able  to  handle  a 
part  at  least  of  the  work  of  this  department;  but  with  large  operations 
that  becomes  impracticable.  There  may  then  be  need  at  the  mine  as 
well  as  at  the  home  office,  of  a  local  business  staff,  comprising  a  cash- 
ier or  pay  clerk,  accountant,  with  time  keepers  and  other  clerks.  Be- 
sides the  book  keeping  and  handling  of  money,  considerable  work  is  in- 
volved in  preparing  the  mine  reports  and  records.  The  systems  of 
financial  reports  and  book  keeping  have  already  been  discussed  in  the 
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article  by  Mr.  Charleton  in  the  issue  of  this  magazine  for  January,, 
1901,  and  also  touched  upon  by  the  present  writer  in  the  January, 
1903,  number,  so  that  there  is  nothing  further  to  suggest  now. 

The  surveyor  should  be  not  only  an  adept  in  accurate  underground 
work  but  a  good  topographer  and  leveler  for  surface  work,  such  as 
laying  out  roads,  tramways,  aerial  ropeways,  possibly  railway 
branches,  ditches,  reservoirs,  sites  for  buildings,  and  so  on.  He  breaks 
in  some  of  the  hands  about  the  mine  as  assistants  in  holding  tape, 
setting  plumb  lights,  targets,  etc.  With  extensive  workings  it  is  nec- 
essary to  keep  up  promptly  with  all  advancing  headings  and  see  to  it 
that  the  maps  are  brought  up  to  date  at  short  regular  periods.  Noth- 
ing need  be  said  here  as  to  instruments  (which,  by  the  way  are  stead- 
ily improving  in  portability  and  other  respects)  or  as  to  the  general 
system  of  notes  and  records,  as  all  this  is  well  understood  by  every 
mine  surveyor ;  but  it  may  be  suggested  that  while  a  survey  is  being 
made  the  surveyor  often  has  an  excellent  opportunity  to  observe  fea- 
tures of  the  ground  which  should  not  be  cmiitted  from  his  notes  and 
might  be  valuable  guides  in  developing  the  mine.  This  does  not  de- 
mand any  profound  geological  knowledge;  common  sense  and  ex- 
perience go  a  long  way,  although  a  mine  surveyor  is  naturally  sup- 
posed to  know  something  of  field  and  economic  geology. 

Considerable  trouble  may  be  saved  in  short-distance  work  by  sim- 
ple compass-and-tape  measurements,  checking  up  from  time  to  time 
with  regular  instrumental  surveys.  It  is  not  indispensable  to  lug  a 
transit  into  the  mine  every  day  or  every  week.  On  the  other  hand  it 
is  better  that  the  surveyor  himself  should  kep  track  of  progress  every- 
where in  the  mine,  not  relying  wholly  on  shift  bosses— on  contract 
work,  for  example — and  see  that  back  pegs  do  not  become  mysteri- 
ously automobile. 

Not  all  surveyors  fully  appreciate  the  convenience  of  the  graphic 
method,  worked  out  on  the  drawing  board  with  scale  drawings  and 
protractor,  for  laying  off  short  connections,  and  thus  dodging  the 
trigonometry.  The  tendency,  and  rightly  too,  is  for  a  careful  surveyor 
to  calculate  everything  with  the  closest  exactitude  after  the  most 
painstaking  adjustments  and  checks  of  survey,  and  it  is  rank  heresy 
to  suggest  anything  else.  Still — and  the  hint  is  thrown  out  for  the 
benefit  of  superintendents  who  employ  no  r^^lar  surveyor — a  g^eat 
deal  can  be  done  in  the  way  of  short-cut  wrinkles.  There  are  occa- 
sions where  the  nicest  refinements  are  essential  and  unavoidable,  as  in 
running  long  drainage  adits,  making  connection  with  old  workings, 
or  meeting  approaching  headings,  and  amazingly  close  wotkVv^^\«wcv 
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done  in  this  line;  but  what  applies  to  cases  involving  the  hundreds 
and  thousands  of  feet  does  not  always  hold  with  the  fifties,  seeing 
that  a  theoretical  accuracy  down  to  small  fractions  of  an  inch  in  a 
connection  is  wholly  obscured  by  the  inevitable  roughness  of  the 
actual  result. 

There  can  hardly  be  too  much  detail  in  the  large-scale  maps  of  a 
big  mine,  not  only  for  current  uses,  but  to  serve  as  records  in  case  of 
shutting  down,  caving,  and  opening  of  new  workings  from  which 
connections  are  to  be  run.  If  there  are  many  surface  improvements 
a  cadastral  map  is  needed,  besides  the  plain  topographical  one. 
Boundaries  and  relations  of  contiguous  mines,  roads  and  railways, 
etc.,  should  be  clearly  indicated.  There  should  be  a  general  under- 
ground plan  (say  i  inch  ^  50  feet  or  less)  showing  all  the  different 
levels  and  inclines  superposed.  The  working  plan  of  each  level 
should  be  on  a  very  large  scale,  say  even  up  to  i  inch  =  10  feet,  in  sep- 
arate sheets  if  necessary.  The  general  longitudinal  section  along  the 
strike  may  be  either  a  vertical  projection  or  made  in  the  plane  of  the 
dip  of  the  lode,  and  should  show  all  shafts,  inclines,  winzes,  location 
of  cross  cuts  and  trace  of  stopes  (stoped  ground  on  a  flat  or  low-dip 
bed  may  also  be  shown  in  horizontal  plan).  Transverse  sections  are 
made  along  the  plane  of  the  principal  cross  cuts  or  cross-cut  adit,  or 
normal  to  the  strike,  and  are  of  the  same  scale  as  the  general  horizontal 
plan  and  longitudinal  section.  Only  two  scales  are  needed  for  the 
working  maps,  and  each  set  is  correlated  throughout  as  to  scale. 

All  possible  information  as  to  important  points  developed  in  the 
workings  should  be  indicated,  known  limits  and  courses  of  ore  bodies 
platted,  position  of  diamond-drill  holes  recorded,  etc.  Besides  the  reg- 
ular draughtings,  for  reproduction  in  annual  reports  or  prospectuses 
and  for  the  information  of  the  home  office,  still  smaller-scale  plans, 
sections,  and  maps,  giving  a  general  exhibit  of  the  lay  of  the  ground, 
showing  the  work  done  between  certain  dates,  and  omitting  confusing 
details,  may  be  found  handy  and  useful. 

The  original  plattings  should  be  on  mounted  paper,  preserved 
untouched  as  far  as  may  be,  and  muslin  tracings  made  from  them. 
The  originals  have  the  distinguishing  colors ;  the  tracings  to  be  used 
for  making  blue  prints  are  of  course  in  black-and-white  only.  Sets  of 
blue  prints  are  then  made,  and  those  sheets  much  referred  to  and 
handled  should  be  backed.  It  is  a  convenience  to  avoid  rolling,  and 
cases  of  drawers  should  be  provided  to  keep  the  sheets  flat  and  clean, 
besides  which  wall  copies  may  be  hung  for  ready  reference. 

Arbitrary  signs  and  colors  may  be  used  to  give  much  information 
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at  a  glance  and  distinguish  the  workings  and  also  geological  forma- 
tions. For  the  horizontal  plans  a  color  scheme  may  be  adopted  to  dis- 
tinguish ten  to  fifteen  levels  on  one  projection,  and  then  repeated,  for 
very  deep  mines.  The  colors  used  to  indicate  geological  features 
should  be  plainly  contrasting,  rather  than  according  to  any  of  the 
standard  color  schemes  of  the  books,  in  which  related  rocks  or  forma- 
tions are  represented  by  tints  not  sufficiently  distinct  in  each  group. 
Shafts,  winzes,  and  inclines  should  have  dimensions  and  number  of 
compartments  shown,  upraises  distinguished  from  sinkings,  and  sur- 
face mouths  from  blind  connections.  A  complete  legend  should  be 
added  in  a  corner  of  each  sheet,  explaining  signs,  letters,  and  colors, 
perhaps  giving  other  details.  Mine  surveys  and  maps  are  usually 
**magnetic";  if  so,  a  correction  for  '*true"  is  added,  especially  when 
the  workings  are  expected  to  be  occupied  long  in  the  future. 

Some  mines  have  enough  work  to  keep  a  mechanical  draughtsman 
busy,  and  at  establishments  having  much  plant  with  a  machine  shop 
and  foundry  annexed,  a  draughtsman  who  is  also  something  of  a  de- 
signer is  a  useful  man. 

The  assayer  at  a  mine  where  there  are  no  reduction  works,  or  only 
simple  plant  such  as  a  concentrating  mill  or  a  small  gold  mill,  has  a 
comparatively  easy  job  and  can  arrange  his  work  on  a  daily  routine 
plan.  In  a  well  managed  mine  all  the  working  faces  are  carefully 
sampled  at  regular  intervals  if  there  is  any  sign  of  ore,  and  in  some 
formations  not  only  the  evidently  very  low-grade  ore  is  sampled  and 
assayed,  but  also  the  country  rock  itself,  as  offering  a  clue  to  direct 
the  underground  prospecting.  This  may  call  for  considerable  ex- 
pertness  on  the  part  of  the  assayer  in  determining  minute  tenors  of 
metal,  involving  the  use  of  strictly  chemically  pure  reagents  and  fluxes 
which  he  may  find  it  expedient  to  prepare  for  himself,  or  at  least  to 
check  with  standards  and  blank  assays ;  and  to  get  weighable  buttons 
or  precipitates  he  may  be  compelled  to  combine  many  assays  or  rely 
upon  optical  measurements  by  the  Plattner  scale  and  microscope 
with  micrometer  stage,  or  similar  refined  methods. 

The  samples  are  variously  taken  according  to  approved  methods 
underground,  as  by  upper,  middle,  and  lower  cuts  across  the  full 
width  of  the  heading,  or  across  (5nd  at  right  angles  to)  particular 
seams;  and  it  is  usually  the  practice  to  have  the  breaking,  mixing, 
and  quartering  down  done  at  the  assay  office.  There  may  also  be 
special  samples  of  specimen  ore  or  of  peculiar  minerals.  The  assayer 
generally  receives  instructions  from  the  superintendent  or  under- 
ground foreman,  when  the  samples  are  delivered,  ?ls  Vo  ^'^  w^\^^ 
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object  in  view  so  that  he  may  govern  his  procedure  accordingly.  The 
small  samples  after  quartering  down  are  best  held  in  4-pound  or  6- 
pound  canvas  sample  bags  (scrupulously  freed  from  former  contents) 
with  numbered  tags,  the  numbers  corresponding  to  memoranda  as  to 
nature  and  purpose  of  sample  and  exact  locality  from  which  derived. 

It  is  expected  that  the^assayer  will  be  able  to  determine  minerals 
by  the  eye  and  ordinary  physical  and  blowpipe  tests,  and  to  distin- 
guish the  common  rocks  lithologically. 

Besides  the  samples  taken  in  the  mine,  run-of-mine  samples  are 
taken  from  ore  cars,  bins,  or  dumps,  and  of  each  shipment,  for  which 
purpose  the  common  shovel  method  when  loading  or  dumping  suf- 
fices with  most  ores  of  fair  uniformity  and  not  too  high  grade,  in 
which  latter  case  greater  care  and  perhaps  running  the  whole  lot 
through  a  sampling  machine  may  be  necessary.  If  there  is  a  concen- 
trator at  the  mine,  the  crude  ore,  the  product  at  various  stages  of 
ccHicentration,  the  tailings,  and  the  slimes  are,  or  ought  to  be,  con- 
stantly sampled  and  assayed.  Whenever  possible  and  convenient  it 
is  best  for  the  assayer  to  do  his  own  rough  sampling,  and  of  course 
the  final  samples  for  assay  and  for  an  umpire  assayer  (in  case  of  ship- 
ment and  sale  of  ore)  are  prepared  by  him. 

The  selection  of  the  site  of  the  assay  office  is  of  some  importance, 
means  of  delivering  fuel  and  ore  by  gravity  being  worth  having.  The 
fittings  of  the  office  are  suited  to  the  kind  of  ore  the  mine  produces, 
and  should  include  a  small  rock  breaker  (run  by  wire-rope  power 
transmission,  if  available),  sampling  apparatus  capable  of  working 
down  lots  of  considerable  bulk,  with  the  usual  furnaces  and  appar- 
atus and  chemicals  for  wet  analysis  and  color  tests,  as  the  case  may 
require,  scales  and  chemical  balances,  blowpipe  kit,  low-power  micro- 
scope, testing  outfit,  etc.  The  assayer  will  need  one  or  more  helpers 
for  firing  and  chores.  If  there  is  an  extensive  reduction  plant  (gr- 
ated in  connection  with  the  mine  the  assayer's  duties  become  indefin- 
itely enlarged  and  he  may  require  a  more  elaborate  equipment  and  sev- 
eral helpers,  besides  finding  it  convenient  to  locate  his  office  at  the 
metallurgical  works. 

System  is  maintained  in  the  assay  office  by  keeping  r^^lar  rec- 
ords of  all  samples,  tests,  results,  materials  consumed,  etc.,  with  daily 
reports  to  the  manager  at  stated  hours.  Blank  printed  forms  and  suit- 
ably ruled  books  save  time  and  promote  regularity. 

So  much  electrical  machinery  and  apparatus  is  in  use  nowadays 
that  an  electrician  is  often  regularly  employed  at  a  large  mine,  with 
perhaps  one  or  more  helpers.    In  isolated  localities  a  man  is  required 
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who  is  capable  of  installing  plant,  ninning  it,  and  making  repairs,  so 
as  to  be  independent  of  outside  assistance.  For  a  large  plant  the 
electrician  should  be  more  or  less  of  an  hydraulic  engineer,  steam  en- 
gineer, and  machinist;  should  understand  the  measurement  of  water 
and  water  power,  the  control  of  water  supply,  reservoirs,  dams,  ditches, 
flumes,  pipes,  etc. ;  turbines  and  impact  wheels ;  steam  engines,  shaft- 
ing* gearing,  etc. ;  and  all  machines  to  be  run  by  electric  power.  In  his 
own  particular  field  he  has  to  install,  manage,  and  repair  the  gener- 
ators, wiring  and  supports,  transformers,  and  motors  of  various  kinds, 
surface  and  underground  hoists,  haulage,  pumps,  compressors,  fans, 
drills,  etc.  Then  if  there  is  an  electric-power  installation  there  will  be 
also  the  lighting  to  look  after.  Signalling  by  electric  bells,  and  the 
telephone  or  telegraph  may  also  come  in. 

There  is  usually  one  head  underground  foreman,  aided  by  shift 
bosses ;  or  there  may  be  a  day  underground  foreman  and  one  for  the 
night.  The  duties  are  supervisory  in  big  mines  (though  he  works 
with  his  hands  in  the  smaller  ones)  and  bring  him  into  direct  contact 
with  all  the  underground  force,  for  whose  efficiency  he  is  responsible. 
He  is  preferably  a  promoted  miner  of  skill — steady,  watchful,  and  re- 
liable, for  very  much  depends  on  him. 

Large  mines  have  also  a  day  and  a  night  surface  foreman,  who 
have  in  charge  the  general  oversight  of  all  surface  plant  and  property 
and  direct  the  surface  labor.  Other  men  of  the  skilled  mechanic  class, 
rather  than  the  staff  proper,  are  the  head  machinist  and  foundr>Tnan, 
head  blacksmith,  head  carpenter  and  timberman,  eng^neman,  pumpman, 
ropeman,  and  their  helpers ;  while  underground  are  also  station  tend- 
ers, power-drill  operators,  and  runners  of  various  haulage,  hoisting, 
and  pumping  machinery. 

Thus  far  nothing  has  been  said  of  that  important  man,  the  metal- 
lurgist, since  his  department  is  usually  apart  from  the  mine  organiza- 
tion and  may  be  an  entirety  independent  establishment  situated  at 
some  distance.  With  reduction  works  at  the  mine,  the  man  directly 
in  charge  of  them  reports  to  the  general  manager  or  superintendent, 
and  has  his  own  staff  of  subordinates  who  are  under  his  immediate 
orders.  This  introduces  practically  a  new  organism — an  entity  in  it- 
self, with  its  own  specialists  and  labor  force,  too  varied  and  intricate 
to  be  even  briefly  described  in  this  limited  space.  The  chief  metal- 
lurgist, whether  miUman  or  smelter,  must  be  a  man  of  experience  and 
thorough  grounding  if  his  field  is  at  all  a  difficult  one ;  it  often  happens 
that  the  success  of  the  whole  enterprise  may  depend  even  more  upon 
his  ability  than  upon  the  running  and  the  productivetvess  oi  VVv^  vevvxv^ 

Digitized  by  LjOOQIC 


868  THE  ENGINEERING  MAGAZINE, 

itself.  He  is  generally  a  specialist,  in  the  sense  that  he  has  given  atten- 
tion mainly  or  wholly  to  some  one  line. 

To  sum  up,  there  may  be  at  a  great  or  even  a  fairly  moderate  sized 
mine,  in  addition  to  the  "working  force"  of  miners,  carmen,  stokers, 
common  laborers,  teamsters,  etc.,  the  following  organization  and  staff 
(whether  termed  expert  or  not)  all  more  or  less  indirectly  eflFective 
in  the  management  and  output : — 

The  manager,  agent,  or  superintendent  (either  in  a  single  indi- 
vidual or  two,  with  business  and  technical   functions   di- 
vided). 
The  assistant  superintendent. 
The  clerical  force  and  time  keepers. 
The  surveyor  and  draughtsmen. 
The  assayer  and  assistants. 
The  electrician  and  helpers. 

The  underground  foreman  or  foremen,  with  shift  bosses,  station 
tenders,   timberman,   pumpman,   operators  of   underground 
machinery,  blast  firers,  etc. 
The  surface  foreman  or  foremen. 

The  head  machinist  and  foundryman,  the  enginemen,  etc. 
The  head  blacksmith  and  helpers. 
The  head  carpenter  and  helpers. 
Other  skilled  mechanics. 
And,  if  there  is  a  reduction  plant: — 
The  chief  metallurgist  (millman  or  smelter). 
His  immediate  subordinates  (in  varying  specialties  and  number, 
according  to  the  kind  of  works). 
Now  all  this  means  a  considerable  number  of  men  having  more  or 
less  official  footing,  none  of  whom  actually  produce  (directly)  a  pound 
of  ore  or  an  ounce  of  metal — in  addition  to  the  large  number  of  skilled 
and  unskilled  workmen  who  also  are  not  engaged  in  the  visible  min- 
ing.   How  can  this  staff  be  simplified  and  reduced  without  injuriously 
affecting  the  purpose  of  the  enterprise — the  production  and  disposal 
of  ore — so  as  to  fit  the  managerial  and  auxiliary  personnel  to  the  needs 
and  capacity  of  the  mine?    There  areseveral  considerations  which  will 
at  once  occur  to  the  reader : 

I.  Elimination — that  is,  lopping  off  all  functions  which  do  not 
bear  upon  the  particular  case  in  point.  Obviously,  for  instance,  an  hy- 
draulic placer  mine  does  not  want  an  assayer,  underground  foreinan, 
and  most  of  the  skilled  mechanics;  and  after  the  ditch,  flume,  pipe, 
and  sluice  lines  and  cuts  or  tunnels  have  been  laid  out,  the  surveyor  is 
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dispensed  with.  A  large  production  might  be  had  with  a  force  con- 
sisting of  a  superintendent,  one  foreman,  and  a  very  moderate  number 
of  pipemen  and  laborers.  A  big  stripping  iron  or  manganese  mine 
would  want  no  surveyor  after  certain  measurements  had  been  made 
and  tracks  put  in,  and  no  assayer,  for  the  samples  would  be  sent  else- 
where; so  that  the  superintendent,  clerks,  foremen,  and  operators  of 
the  excavating  and  loading  machinery  would  be  about  all  the  force 
except  common  labor  required  for  a  very  heavy  output.  And  so  on  with 
other  classes  of  mines.  The  assistant  superintendent  might  become  a 
fifth  wheel.  In  general,  the  number  of  foremen  and  clerks  increases 
with  the  number  of  working  hands,  and  the  expert  staff  is  cut  down 
in  proportion  to  the  simplicity  of  the  operations.  If  there  is  no  re- 
duction plant,  that  may  eliminate  about  half  the  staff;  if  there  is  no 
machinery,  then  there  is  no  need  for  an  electrician,  machinist,  en- 
ginemen,  etc. 

2.  Combination  of  functions  in  a  single  individual.  A  previous 
paper  has  shown  how  this  is  effected  in  the  case  of  the  superintendent. 
Then  he  may  take  charge  of  the  business  and  clerical  work  or  divide 
it  with  the  assistant  superintendent.  The  latter  may  do  the  surveying 
and  draughting.    The  millman  may  be  also  the  assayer — and  so  on. 

3.  Joint  employment  of  individual  specialists  by  two  mines  or  a 
group  of  mines.  This  applies  to  nearly  the  whole  staff,  and  is  a  fre- 
quent custom.  It  may  reduce  the  number  of  berths  open  to  newly 
graduated  technical  students  and  others ;  on  the  other  hand  it  creates 
employment  for  a  small  number  where  otherwise  there  might  be  none. 
One  ownership  often  operates  adjoining  or  neighboring  mines,  when 
the  plan  is  naturally  resorted  to  and  is  carried  out  as  far  as  warranted 
by  circumstances;  but  two  companies  often  combine  in  sinking  and 
operating  joint  shafts  or  running  joint  drainage  adits,  and  likewise 
have  an  assay  office,  mill,  etc.,  in  common,  so  that  an  arrangement  for 
dividing  the  salary  expense  of  several  mine  officers  follows. 

4.  Reliance  on  outside  assistance.  In  the  older  and  more  settled 
mining  districts  there  are  always  one  or  more  independent  surveyors, 
usually  an  assay  office,  sometimes  sampling  works  and  testing  labor- 
atories, so  that  a  mine  which  cannot  afford  or  has  not  full-time  work 
for  expert  help  has  a  ready  recourse.  For  special  emergencies  consult- 
ing engineers  are  called  in  to  advise  as  to  development  of  ground, 
selection  of  machinery,  choice  of  metallurgical  process,  and  difficult  or 
unusual  expert  jobs.  It  is  the  small  isolated  mine  which  is  at  a  dis- 
advantage. 
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By  William  Magrutor. 
THE  SYSTEM  OF  THE  SOUTHERN  ENGINE  AND  BOILER  WORKS. 

The  series  of  articles  of  which  this  is  the  fourth  began  in  December  with  an  account  of  a 
system  in  use  in  a  well-managed  boiler  shop.  In  January  the  example  taken  was  a  machine- 
tool  works  using  the  premium  plan,  and  in  February,  a  printing  press  factory  in  which  stock- 
tracing  wasF  a  peculiarly  important  feature.  The  purpose  of  erery  article  is  to  famish  a  work- 
ing description  of  a  practical  system,  in  actual  use  in  a  shop  where  it  has  stood  the  test  of 
time  and  proved  sufficient,  and  with  it  to  give  fac-simile  reproductiona  of  all  forma  and  blanks. 
This  makes  the  papers  particularly  useful  to  those  concerned  with  shop  accounting. — ^Thb 
EoiToas. 

THE  Southern  Engine  and  Boiler  Works,  of  Jackson,  Tenn.,  man- 
ufacture Corliss  and  slide-valve  engines,  boilers,  and  saw-mill 
machinery,  and  employ  about  three  hundred  men.  The  busi- 
ness was  organized  about  1884,  and  re-organized  in  1889.  The  present 
general  manager,  upon  taking  charge  of  the  office,  was  quick  to  per- 
ceive the  necessity  of  a  system  combining  thoroughness  with  simplicity. 
The  following  system  devised  by  the  mechanical  engineer  of  the  com- 
pany and  put  into  effect  by  him  has  proven  highly  satisfactory,  no 
changes  having  been  made  since  its  installation,  itf^is  method  all 
records  are  kept  on  cards  adapted  to  index  filing,  no  books  being  neces- 
sary. This  method  saves  labor  of  transcription;  the  record  is  more 
readily  accessible,  with  vastly  less  labor  and  no  delays  caused  by  post- 
ing, while  the  similarity  of  orders  makes  it  extremely  simple,  and  the 
uniformity  of  cards,  there  being  but  two  sizes,  has  rendered  the  filing 
of  records  both  easy  and  convenient. 

The  general  manager  has  absolute  control,  and  the  factory  is 
divided  into  two  departments — Production  Department  and  Business 
or  Accounting  Department ;  the  production  department  is  subdivided 
as  follows:  drawing  room,  pattern  shop,  foundry,  machine  shop, 
blacksmith  shop,  saw-mill  department  and  boiler  shop. 

The  shop  neither  builds  nor  repairs  any  machinery  except  bv 
written  order  from  the  general  manager.  In  issuing  an  order  for  a 
machine,  the  general  manager  fills  out  two  General  Order  cards 
No.  I ;  he  retains  one  at  his  desk  and  sends  the  other  to  the  superintend- 
ent, who  place  it  on  temporary  file,  and  issues  Production  Order  No.  2, 
to  the  different  foremen.    If,  however,  the  order  is  for  a  new  machine, 
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GENERAL  ORDER  No. 


ConUc!  No. 


I  Symbol 


iDate 


190 


Shlpto- 
Vlt  — 
Bin  to  . 


.Express Freight 


.Open 


-Shippers  Onier- 


Complete  order  on  or  before 


190         Checked  by 


Date  shipped 


190 


__Shlpplng_Cl.erX 


DESCRIPTION 


SOUTHERN  ENGINE  &  BOILER  WORKS 


_fiifijLj«gr 


I 


FORM    I.     GENERAL  ORDER.      6  BY  4  INCHES,  BLUE  CARD. 

or  embraces  any  change  from  the  standard,  the  superintendent  sends 
ihe  general  order  to  the  draughting  room  to  have  necessary  drawings 
attached  and  returned  to  the  superintendent,  who  disposes  of  them  as 
above  stated.  The  superintendent  and  foremen  through  whose  hands 
the  different  orders  pass  do  not  sign  their  names,  but  use  a  conduc- 
tor's punch,  each  cutting  a  diflferent  shaped  hole  in  a  square  on  the 
card  indicated  for  this  purpose.    This  is  true  of  all  orders;  they  arc 


Date 


PRODUCTION  ORDER  NO. 

190 , 


Foreman  . 


following  order  and  charge  all  labor  ard  material  to  t!;e  above  mrrber. 


.  Please  execute  the 


Above  order  to  be  cemplettd  on  or  before  . 
SOUTHERN  ENGINE  &  BOILER  WORKS. 


.I90_ 
Supt. 


Punch 
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MATERIAL  REQUISITION 

Order  No.                                                          Date                                                  190 

OUAWTITY 

ARTICLE 

COST       1 

• 

Southern  Engine  &  Boiler  Work« 

Foremia 

Punch 

FORM  3.     MATERIAL  REQUISITION.     5  BY  3  INCHES,  YELLOW  PAPER. 

signed  by  the  proper  person  issuing  them,  and  all  others  through 
whose  hands  they  pass  use  punches.  This  enables  every  action  which 
has  been  taken  on  an  order  to  be  recorded  without  covering  it  with 
notes  and  signatures.  The  production  cards,  issued  by  the  superin- 
tendent to  each  foteman,  bear  the  same  number  as  the  general  order, 
and  are  issued  in  duplicate.  These  are  in  book  form,  gummed  together 
at  the  end,  so  as  to  be  readily  detached.  One  is  retained  by  the  super- 
intendent, who  places  it  on  temporary  file  with  the  general  order  of 
the  same  number.    The  other  copy  is  sent  to  the  foreman,  who  makes 


— 1 

ion     SPECIAL  MATERIAl  ORDER  No. 

Date 

Required  for 

Pieaee  order  the  lollowlna  to  be  received  by 

•a 

?_ 

ftOUTHERII 

FMfilNF  A  ROii  FR  WORKS 

PUBCh 
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out  Material  Requisition,  No.  3,  numbers  it  the  same  as  the  produc- 
tion order,  and  sends  it  to  the  store  keeper  who  fills  out  an  order  and 
returns  the  original  order  to  the  foreman  with  the  material,  entering 
the  cost  of  material,  or  fittings,  in  the  cost  column,  using  for  that  pur- 
pose a  cost  mark  which  is  understood  by  the  cost  clerk,  the  superin- 
tendent, and  himself.  The  foreman  attaches  the  material  requisition 
to  his  production  order. 


SOUTHERN  ENGINE  AND  BOILER  WORKS. 
JACKSON,  TENN. 

To Dile l»0__ 

Order  No. 


Ship  Via Termt To  bo  rocelvod  on  or  boforo 190_ 

In  refering  to  this  order,  use  number,  and  put  Mmo  on  bill,  this  will  faclHiato  payment. 

Send  bill  In  duplicate. 

SOUTHERN  ENGINE  &  BOILER  WORKS, 

Gon.  Mgr. 


FORM   5.      PURCHASING  CARD  OR  SHEET. 
Reproduction  shows  heading  and  footing  only.     The  original  is  6  by  lo  inches,  white  paper. 

If  special  material  has  to  be  ordered  for  the  job,  the  superintendent 
fills  out  Special  Material  Order,  No.  4,  numbering  it  the  same  as  ihe 
general  order,  and  making  stub  entry,  and  sends  it  to  the  general  man- 
ager, who  fills  out  the  Purchasing  Card,  or  a  sheet,  No.  5,  making  a 
stub  entry  or  a  duplicate.  He  then  returns  the  special  material  order, 
No.  4,  to  the  superintendent,  who  is  thus  informed  that  the  material 
has  been  ordered,  and  he  will  know  when  it  is  to  be  received.  The 
superintendent  files  his  special  material  order  with  his  general  order. 

Upon  receipt  of  the  bill  for  special  material,  which  is  usually  in 
duplicate,  one  copy  is  handed  to  the  superintendent,  who  files  it  with 
the  original  special  material  order.  No.  4.  If,  however,  the  material 
bills  are  not  issued  in  duplicate,  the  manager  marks  "Return"  across 
the  face  of  the  bill,  and  sends  it  to  the  cost  clerk,  who  makes  the 
proper  entries  on  the  special  material  order  which  the  superintendent 
has  on  temporary  file,  and  returns  the  bill  to  the  general  manager. 

When  the  foreman  receives  the  necessary  material  on  a  production 
order.  No.  2,  he  assigns  the  job  to  one  or  more  of  his  men,  and  makes 
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TIME  CARD 


Order  No. 


Date 


190 


Symbol 


Machine 


Kind  of  Woric 


Part 


Workman's  No. 


Worl(man*t  Name 


^^  jo[lO  10  JwLoUlll  ioP»  J>  BgiMlar_ 


NOTICE  TO  FOREMAN  — Give  workman  the  following  orders; 

1  Count  pieces  before  beginning  work. 

2  Report  to  Foreman  16  minutes  before  completing  work. 

3  Notify  Foreman  of  the  exact  time  work  is  completed. 


The  above  work  has  been 
Inspected  and  approved  . 


.Foreman 


FORM  6.     TIME  CARD.     5  BY  3  INCHES,  PINK  CARD. 

a  cross  on  Daily  Time  Card,  No.  6,  showing  the  time  the  workman 
begins.  When  the  work  is  completed,  he  crosses  the  time  of  comple- 
tion ;  the  card  is  issued  at  the  beginning  of  each  job,  or  day.  The  time 
card  bears  the  same  number  as  the  production  order.  At  the  com- 
pletion of  the  order,  he  attaches  the  workman's  daily  time  card  and  the 
material  requisition,  No.  3,  to  the  production  order,  and  returns  the 
cards  to  the  superintendent,  who  files  them  with  the  general  order  until 
it  is  completed — that  is  to  say,  until  each  foreman  has  completed  his 
part,  and  made  his  report  as  above.  This  includes  testing,  painting, 
and  crating.  Then  the  superintendent  attaches  the  production  order 
to  the  material  requisition,  and  the  workmen's  daily  time  cards  of  the 
several  foremen  to  his  original  general  order,  and  hands  the  whole  file 
to  the  cost  clerk,  who  makes  the  proper  entry  on  an  Individual  Cost 
Card,  and  also  on  the  Comparative  Cost  Card,  No.  7.  These  individual 
cost  cards  are  filed  in  numerical  order,  and  show  the  total  cost  and  the 
cost  of  each  factor  entering  into  the  construction  of  that  machine, 
comparative  cost  cards.  No.  7,  are  provided,  one  for  each  line  of  stand- 
ard machinery — that  is,  one  for  each  size  of  machine.  These  cards  show 
the  comparative  cost  of  all  these  machines,  and  are  in  duplicate,  one 
set  being  in  possession  of  the  superintendent,  and  the  other  in  posses- 
sion of  the  general  manager.  At  the  completion  of  each  machine  the 
cost  clerk  makes  proper  entry  on  both  the  superintendent's  and  man- 
ager's cards.  This  comparative  cost  card  enables  ^e  manager  to  see 
what  each  machine  has  cost,  and  also  to  check  any  irregularity  in  the 
production.    It  also  serves  the  general  manager  as  a  stock  list,  as  he 
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can  see  how  many  completed  machines  he  has  in  stock  at  any  time, 
it  being  remembered  that  the  cost  clerk  makes  these  entries  as  soon  as 
the  machine  is  completed.  This  gives  the  general  manager  the  exact 
cost  of  the  machine,  and  informs  him  that  the  order  is  in  the  hands  of 
the  shipping  clerk.  The  manager  can  see  by  referring  to  his  general 
orders,  No.  i,  on  temporary  file,  the  number  of  machines  in  stock,  the 
niunber  of  machines  in  course  of  construction,  when  they  are  to  be 
completed,  how  many  of  these  have  been  sold,  and  how  many  are  for 
stock. 

The  general  order  which  was  received  from  the  superintendent,  the 
cost  clerk  gives  to  the  shipping  clerk — that  is,  if  the  machine  has  been 
sold ;  otherwise,  the  general  order  is  handed  direct  to  the  general  man- 
ager. The  shipping  clerk  after  executing  his  part  of  the  order  and 
making  the  proper  entries,  returns  the  order  to  the  general  manager. 
His  entry  upon  the  general  order  informs  the  manager  of  the  comple- 
tion of  the  order.  The  manager  files  the  general  order  returned  to 
him  numerically;  the  one  he  has  on  temporary  file  is  filed  alphabet- 
ically. Thus  the  two  original  general  orders  are  filed  in  such  a  way 
that  they  may  be  found  at  once  from  the  number  of  the  order,  or  the 
name  of  the  purchaser.  It  is  understood  that  the  machine  always  bears 
the  same  number  as  the  order. 

All  orders  for  repair  work  come  from  the  manager's  desk.  He 
fills  out  Repair  Order,  No.  8,  in  duplicate,  retains  one  on  temporary 
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file,  and  sends  the  other  to  the  sapenntendent.  The  superintendent 
fills  out  the  production  wder.  No.  2,  as  in  the  case  of  a  general  order, 
with  the  exception  that  the  number  of  the  order  is  preceded  by  the  letter 
'•R."  This  he  sends  to  the  foreman,  or  foremen,  who  execute  it  in 
precisely  the  same  manner  as  the  general  order.  When  the  work  is 
completed,  the  foremen  attach  their  daily  time  cards  and  material 
requisitions  to  their  production  order,  and  return  the  file  to  the  super- 
intendent, who  attaches  the  original  repair  order  and  forwards  all  to 
the  cost  clerk.  He  fills  out  both  repair  order  cards — that  is,  the  one 
that  has  been  handed  him  by  the  stiperintendent,  and  the  one  that  has 
been  retained  by  the  general  manager.  He  then  hands  the  one  he  has 
received  from  the  superintendent  to  the  shipping  clerk.  When  ship- 
ment has  been  made,  the  shipping  clerk  makes  the  proper  entries  on  the 
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PUat*  •i«aut»  the  following  ertf«r  and  charg*  all  labor  and  matartal  to  tko  obovo  Oftfor. 


PrimeXott Shop  Expense  Add %  Total  Cost . 

Contract  Price  tor  the  above  $ Profit  $ 
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repair  order,  and  returns  it  to  the  general  manager,  who  files  one  in 
numerical,  and  the  other  in  alphabetical  order.  The  cost  clerk  then 
sends  the  daily  time  cards,  which  were  attached  to  the  order,  to  the 
time  keeper,  and  the  requisition  orders  to  the  store  keeper. 

It  is  the  duty  of  the  superintendent  to  issue  lot  orders  for  all  lots 
of  standard  parts  of  standard  machines.  This  he  does  by  issuing  Lot 
Order,  No.  9,  in  duplicate.  One  of  these  he  sends  to  the  foreman  of 
the  department  in  which  the  work  is  to  be  executed,  and  the  duplicate 
he  retains  on  temporary  file.  The  foreman  handles  this  order  pre- 
cisely as  he  would  a  production  order ;  that  is,  he  issues  the  necessary 
requisition  orders,  No.  3,  and  when  the  lot  is  completed,  attaches 
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Stinbol 

LOT  ORDE 

RNO.. 

190 

Date 

Fortman 

Please  execute  the 

following  order  ind  charge  all  labor  and  material  to  the  above  number. 

No.  of  Piecei  in  Lot 

Inc. 

of  Drawing 

Deicription 

1 

SOUTHERN  ENGINE  &  BOILER  WORKS. .. 





Supt. 

FORM  NO.  9.     LOT  ORDER.     5  BY  3  INCHES,  BUFF  COLOR,  THIN  PAPER. 

material  requisitions  and  daily  time  card,  No.  6,  to  the  lot  order,  and 
returns  them  with  the  completed  lot,  to  the  superintendent,  who  in- 
spects the  work  and  forwards  the  completed  lot  to  the  stock  keeper, 
who  again  checks  the  work  and  places  the  pieces  in  their  bin. 
The  superintendent  hands  the  lot  order,  with  time  cards  and  requisi- 
tions, to  the  cost  clerk,  who  fills  out  a  Lot  Cost  Card,  No.  lo,  and 
Comparative  Lot  Cost  Card,  No.  ii,  for  the  superintendent,  who  has 
ready  for  reference  the  cost  of  labor  and  material  entering  into  each  lot ; 
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FORM    II.     COMPARATIVE  LOT  COST  CARD.      6  BY  4  INCHES,   WHITE. 

any  variation  in  cost  of  production  is  at  once  noted  and  investigated. 
The  cost  clerk  sends  the  daily  time  cards,  which  accompany  the  lot 
orders,  to  the  time  keeper  for  checking  the  time  roister, as  above  stated. 
All  requisitions  are  returned  to  the  store  keeper,  who  files  them  in  proper 
order.  The  cost  keeper  also  places  the  average  cost  per  piece  of  each 
lot  over  their  respective  bins,  using  a  cost  mark  for  this  purpose. 

In  the  above  system  the  following  conditions  necessary  for  a  pre- 
cise, simple,  and  effective  system  have  been  fully  met  : 

First. — All  business  entering  and  leaving  the  shop  passes  through 
the  hands  of  the  general  manager. 

Second. — There  is  a  check  upon  every  man  in  the  shop,  and  upon 
every  man  in  the  accounting  department. 

Third. — Every  man's  duty  has  been  clearly  defined,  and  the  re- 
sponsibility for  each  movement,  or  operation,  has  been  placed  upon 
one  man  only.  There  can  be  no  shifting  of  the  responsibility  for  the 
delay  or  error  in  executing  an  order. 

The  perfect  simplicity  of  the  system,  so  far  as  pertains  to  the  heads 
of  the  different  mechanical  departments,  is  evidenced  by  the  fact  that 
the  several  foremen  are  in  possession  of  but  two  cards — i.  e.,  they 
issue  but  two — material  requisition.  No.  3,  and  daily  time  card.  No. 
6,  and  these  are  used  in  precisely  the  same  way  in  executing  any  order 
they  may  receive ;  that  is,  the  three  orders — producticm,  lot,  and  repair 
orders — are  executed  and  disposed  of  in  precisely  the  same  manner  by 
the  foremen.    The  foremen  have  no  permanent  records  to  keep. 
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FOUNDRY  MANAGEMENT  |N  THE  NEW 
CENTURY. 

By  Robert  Buchanan. 
IV.— SPECIFICATION  AND  PURCHASE  OF  COKE,  IRON,  AND  SAND. 

Mr.  Buchanan's  first  article  appeared  in  our  issue  for  December  and  dealt  with  the  gen- 
eral arrangement  of  the  foundry,  heating  and  ventilation,  and  the  supply  of  tools  and  minor 
plant  His  second  paper  discussed  crane  service  for  the  foundry  floor;  his  third,  moulding  by 
hand  and  by  machine.     The  next  will  take  up  the  management  of  the  cupola. — The  Editors. 

I  HE  purchase  of  materials  to  best  advantage  for  use 
in  the  foundry  demands  special  knowledge  in  the 
buyer  which  is  sometimes,  but  not  always,  present. 
When  a  trained  foundryman  is  in  full  control  of 
the  foundry,  purchasing  as  well  as  manufactur- 
ing, special  knowledge  of  foundry  require- 
ments is  always  present;  but  he  may  lack  the 
special  acumen  and  knowledge  of  markets 
possessed  by  a  professional  **buyer"  devoting  his 
whole  time  to  the  business  of  buying. 
Where  a  buyer  devotes  his  whole  attention  to  buying,  and  the 
materials  bought  are  subject  to  the  approval  or  disapproval  of  the  one 
who  is  responsible  for  the  working  up  of  the  raw  materials  into  the 
saleable  casting,  there  probably  is  found  the  best  combination  of 
qualities  by  which  good  and  economical  buying  may  be  effected.  The 
buyer  seeks  for  low  prices,  and  if  unchecked  is  apt  to  make  the 
invoiced  prices  of  materials  the  only  thing  worth  considering.  The 
user  of  the  materials  has  to  see  that  the  low  prices  of  the  buyer  do  not 
run  up  his  costs  in  other  directions  and  so  prove  to  be  a  delusive  gain. 
On  the  other  hand,  if  the  user  of  the  materials  asks  for  higher  priced 
goods  he  should  be  called  upon  to  give  reasons  for  his  demand.  A 
prejudice  is  not  enough.  An  objection  to  certain  goods,  if  well 
founded,  will  in  the  very  great  number  of  cases  be  demonstrable  by 
reference  to  facts  and  figures  cropping  up  somewhere  in  the  course  of 
manufacture.  The  system  to  which  I  have  referred  forms  a  very 
effectual  barrier  to  either  buyer  or  user  serving  personal  ends  by  pur- 
chasing or  recommending  goods  of  low  value  at  a  high  price. 

The  businesses  which  arc  large  enough  to  employ  a  buyer  who  does 
nothing  else  are,  however,  comparatively  few  in  number  compared 
with  those  where  buying  is  only  a  part  of  the  duties  of  the  em^lo^^t^ 
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foundry  manager,  or  other  responsible  person.  Whoever  he  be,  it  is 
desirable  that  such  considerations  shall  prevail  and  such  tests  be  made 
as  shall  take  the  purchase  of  materials  away  from  the  influences  of 
prejudice  into  the  cooler  atmosphere  of  reason  and  of  fact. 

Purchase  of  Pig  Iron. — The  branding  of  pig  irons  with  names, 
usually  those  of  the  district  in  which  the  blast  furnaces  were  situated, 
was  and  is  useful,  inasmuch  as  it  forms  a  means  of  readily  ascertain- 
ing the  furnaces  from  which  each  make  of  iron  ccxnes.  By-and-bye 
the  brand  was  taken  to  indicate  more  than  the  furnace  or  district  of 
origin.  It  came  to  be  considered  as  conveying  an  idea  of  certain 
qualities  as  belonging  to  irons  of  the  particular  brand.  That  these 
irons  did  have  these  particular  qualities  in  some  measure  there  is  no 
reason  to  doubt.  The  extent  of  the  variation  of  quality  ^vas  not  readily 
determined,  but  that  such  variation  existed  there  is  also  no  doubt. 
Most  foundrymen  are  bondsmen  to  certain  brands  of  iron  because 
they  know  that  with  these  irons  they  may  look  for  certain  qualities 
with  a  fair  amount  of  certitude.  From  these  brands  they  do  not  dare 
to  stir.  It  is  high  time  that  foundrymen  tore  themselves  away  from 
the  idea  that  quality  of  iron  arises  from  anything  beyond  what  is  pro- 
duced by  the  fuel  used,  the  method  of  smelting  employed,  the  ores 
smelted,  and  the  resulting  constituents  in  the  pig  iron  so  made. 

To  the  founder  the  methods  used  in  smelting  and  the  ores  charged 
into  the  blast  furnace  are  of  only  slight  interest,  but  the  constitution 
of  the  resultant  iron  is  to  him  of  the  first  importance. 

When  the  seller  of  pig  iron  produces  a  small  piece,  the  newly  frac- 
tured face  coruscating  with  beautiful  large  crystals  of  iron,  he  is  apt 
to  look  glum  when  told  it  is  largely  a  matter  of  slow  cooling  and  indi- 
cates little  of  what  the  iron  really  is.  We  smile  at  the  idea  of  the  man 
who  shewed  a  brick  as  indicating  in  some  degree  the  kind  of  house  he 
had  to  sell.  The  man  who  goes  about  with  a  piece  of  pig  iron  has 
more  reason  for  his  proceeding,  as  people  take  him  seriously  and  buy 
the  pig  iron.  In  saying  so  it  is  not  desired  to  minimise  the  informa- 
tion which  fracture  gives  regarding  the  quality  of  iron.  Fracture 
does  in  some  measure  indicate  quality.  Hematites,  grey  foundry  iron, 
mottled  iron,  white  iron,  can  each  aifd  all  be  identified  by  fracture; 
but  the  causes  which  produce  the  particular  appearances  are  inherent 
in  the  constituents  corrimon  to  all,  but  varying  in  quantity  and  arrange- 
ment. So  is  it  that  we  require  something  which  shall  tell  us  the 
amount  of  the  various  constituents  present  with  some  deg^ree  of  exacti- 
tude. Thus  we  may  use  irons  of  varying  characteristics,  blending 
them  into  one  of  fairly  definite  quality.    Qiemical  analysis  is  of  course 
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the  means  to  adopt  for  a  more  thorough  knowledge  of  pig  iron,  and 
becomes  an  important  aid  to  a  true  judgment  of  the  value  of  the  par- 
ticular iron  under  review  and  possibly  to  be  purchased.  It  is  really  an 
added  sense  of  perception. 

People  selling  pig  iron  as  a  rule  prefer  selling  by  fracture,  and 
some  of  the  salesmen  have  the  haziest  notion  of  what  their  iron  really 
is.  This  explains  the  calmness  with  which  sometimes  they  quote 
prices  for  ordinary  pig  irons  which  would  be  reasonable  were  hema- 
tites under  consideration.  With  analysis  as  a  guide  every  pig  iron 
may  be  properly  classified  as  to  value.  Often  special  lots  may  be 
bought  favourably,  owing  to  some  occurrence  at  the  blast  purchase 
causing  the  iron  to  be  "silky"  or  siliceous.  How  to  use  these  irons 
advantageously,  and  also  the  effect  of  silicon  and  the  other  constituents 
present  in  pig  iron,  will  be  considered  in  treating  of  the  cupola. 

In  British  pig  irons  the  percentage  of  phosphorus  has  the  closest 
possible  relation  to  price.  A  high  price  may  be  paid  for  irons  high  in 
phosphorus  as  a  result  of  bad  buying,  but  irons  low  in  phosphorus 
cannot  be  bought  cheaply.  This  is  due  to  the  high  cost  of  hematite 
ores,  the  scarcity  of  which,  from  present  appearances,  is  likely  to  make 
irons  low  in  phosphorus  gradually  increase  in  value.  Careful  obser- 
vation shews  that  with  good  buying,  taking  say  1.2  per  cent,  of  phos- 
phorus as  a  starting  point,  and  using  analysis  as  a  guide,  every  lessen- 
ing of  the  percentage  of  phosphorus  by  about  one-third  of  one  per 
cent,  costs  over  two  shillings  more  per  ton  of  pig  iron  purchased. 

Sulphur  should  not  be  over  0.05  per  cent.  Manganese  up  to  2 
per  cent,  is  permissible,  but  such  an  amount  is  too  high  unless  at  the 
same  time  other  irons  are  used  which  are  low  in  manganese.  For  soft 
castings  total  carbon  should  be  the  highest  obtainable.  It  is  seldom 
over  4  per  cent.  Silicon  may  vary  from  1.5  to  3  per  cent.,  the  former 
for  heavy  castings,  the  latter  for  light  castings. 

When  the  pig  iron  maker  or  merchant  offers  pig  iron  for  sale,  he 
should  be  made  to  quote  analysis  as  being  quite  as  important  as  price. 
If  both  be  suitable  and  purchase  be  agreed  to,  the  purchaser  should  sec 
when  deliveries  are  made  that  the  quality  is  as  promised.  This  he  can 
do  by  taking  borings  from  the  fractured  surface  of  six  pigs  taken  from 
different  parts  of  the  consignment.  If  an  agreement  be  made  with  a 
metallurgical  chemist  the  cost  of  the  necessary  analysis  is  small  com- 
pared to  the  advantages  secured.  It  will  probably  be  found  best  to 
arrange  for  a  certain  number  of  analyses  to  be  made  in  the  course  of 
six  months  or  a  year.  The  number  will  depend  upon  the  size  of  the 
business  and  the  thoroughness  with  which  the  system  \s  ww^Vs^^- 
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Sand  Allowance. — ^This  is  an  allowance  which  pig-ircm  makers  in 
many  cases  are  very  loth  to  recognise,  but  which  may  legitimately  and 
fairly  be  insisted  upon  by  the  foundrymen.  That  much  sand  adheres 
to  the  pigs  every  one  is  aware.  If  jrig  iron  is  delivered  per  net  ton  of 
2240  pounds,  then  the  founder  is  not  getting  what  he  bought.  He 
wants  iron  and  iron  only,  if  the  pig-iron  peqple  would  be  so  good  as 
give  him  that.  Makers  of  pig  iron  find  it  best  for  them  to  run  the  pigs 
onto  sand  beds.  Until  the  machine-casting  of  pig  iron  is  perfected 
and  purchase  by  fracture  has  been  superseded,  they  are  likely  to  ccmi- 
tinue  doing  so.  The  foundryman,  wants  iron,  not  iron  and  sand.  Yes, 
the  sand  helps  to  flux  the  cupola;  but  when  the  foundryman  is  face  to 
face  with  the  difiiculty  of  fluxing  the  cupola,  he  will  manage  sand 
enough  'for  fluxing  purposes  at  something  under  sixty  or  more  shill- 
ings per  ton.  Often  the  foundryman  is  soothed  by  a  single  pig  being 
added  on  top  of  the  net  weight  in  the  railway  wagon,  but  six  tons  of 
pig  iron  carry  more  than  one  hundredweight  of  sand  on  them.  Some 
firms  who  recognise  "sand  allowance,"  give  it  to  the  extent  of  28 
pounds  per  ton  of  pig  iron.  Others  have  a  "sand  allowance"  column 
in  their  "delivery  notes,"  giving  i^  per  cent.,  and  foundrymen  should 
insist  on  this  allowance  being  more  generally  recognised  and  given. 
Seeing  that  in  a  purchase  of  100  tons  of  pig  iron  the  sand  allowance 
equals  25  hundredweight,  if  28  pounds  per  ton  be  allowed,  the  consid- 
eration of  getting  or  not  getting  it  ought  to  have  a  very  great  influence 
in  deciding  which  iron  to  purchase,  other  things  being  equal.  If  sand 
allowance  be  not  received,  the  manager  or  superintendent  of  the  foun- 
dry is  certain  to  be  short  in  his  stock  of  pig  iron.  Such  shortage  is 
usually  accounted  for  by  putting  it  down  to  excessive  loss  in  melting. 
No  one  can  make  castings  from  sand,  nor  from  the  mixture  of  sand 
and  iron  which  forms  the  skin  of  pig  iron.  These  form  slag  and  slag 
only.  The  legitimate  loss  in  melting  is  and  ought  to  be  quite  outside 
the  loss  due  to  sand  on,  or  combined  with,  pig  iron. 

Accurate  weighing  of  the  pig  iron  as  it  enters  the  works,  and  accu- 
rate taring  out  of  the  wagon  or  truck,  is  the  only  way  to  assurance 
that  the  sand  allowance  is  being  received.  It  is  not  enough  that  it 
appears  on  the  delivery  notes. 

Purchase  of  Scrap  Iron. — Many  firms  engaged  in  making  light  cast- 
ings do  not  buy  scrap.  Their  own  foundly  scrap  is  sufficient  for  their 
purpose.  Most  foundries  making  heavy  castings  buy  in  scrap,  often 
using  considerable  proportions  in  the  cupola  charges. 

In  buying  heavy  scrap  one  has  to  consider  the  breaking  up  into 
handy  pieces  for  the  cupola.     Some  recognise  a  relatioa  of  value 
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between  pig  and  heavy  scrap  iron  as  being  equal  to  a  difference  of  5  or 
6  shillings  per  ton.  This  is  not  enough.  Scrap  iron  is  often  rusty  and 
dirty,  takes  more  breaking  and  handling  than  pig  iron,  has  a  less 
definite  composition,  and  is  subject  to  more  wasting  in  the  cupola. 
Burnt  iron  is  dear  at  almost  any  money  and  is  fit  for  only  the  very 
commonest  and  cheapest  castings.  The  oxide  on  burnt  iron  readily 
combines  with  the  lining  of  the  cupola,  forming  a  very  fusible  slag. 
So  where  burnt  iron  is  used  there  is  found  a  great  wastage  of  iron,  a 
great  wastage  of  the  cupola  lining,  copious  slag,  and  weak  castings 
having  excessive  shrinkage.  The  excessive  shrinkage  is  due  to  the 
low  total  carbon,  which  in  one  sample  of  burnt  iron  was  only  1.143  per 
cent.  Heavy  machinery  scrap  is  much  sought  after.  It  has  the  advan- 
tage of  having  less  rust  and  dirt  about  it  for  the  weight  of  iron  bought 
than  medium  or  light  scrap  has.  Many  foundrymen  deceive  them- 
selves as  to  the  virtues  of  heavy  scrap,  and  have  the  idea  that  when 
mixed  with  pig  iron  it  produces  softer  castings  than  light  scrap  will  in 
similar  conditions.  Some  heavy  scrap  may  do  so,  but  the  greater  part 
will  not.  A  comparison  of  the  silicon  contents  of  both  will  shew  this. 
Heavy  scrap  has  seldom  over  2  per  cent,  of  silicon ;  medium  and  light 
scrap  seldom  have  so  little  as  2  per  cent.,  and  it  often  goes  up  to  2.75 
per  cent.  As  silicon  is  a  softening  agent  the  point  is  obvious.  Light 
scrap  has  the  highest  phosphorus,  sometimes  as  much  as  1.6  per  cent., 
and  not  often  under  .90  per  cent,  in  miscellaneous  medium  and  light 
scrap.  Sulphur  in  scrap  of  any  kind  is  very  seldom  under  .09  per  cent, 
and  a  safe  average  to  calculate  on  is  .11  per  cent.  The  kind  of  scrap 
to  buy  will  depend  on : 

( 1 )  The  quality  available. 

(2)  The  class  of  castings  manufactured. 

(3)  The  pig  irons  available  to  counterbalance  the  particular 
defects  of  the  scrap. 

(4)  The  skill  with  which  the  defects  in  opposite  directions  of 
scrap  and  pig  iron  are  made  to  neutralise  each  other,  and  so  form  a 
suitable  mixture. 

Purchase  of  Coke. — The  qualities  required  in  foundry  coke  are  a 
high  percentage  of  carbon,  low  percentage  of  sulphur  and  ash,  and 
considerable  density  of  structure ;  that  is,  it  should  be  a  heavy  coke. 
Coke  having  90  per  cent,  carbon  is  satisfactory  so  far  as  carbon  is  con- 
cerned. Carbon  of  91  per  cent,  may  occasionally  be  met  with ;  92  per 
cent,  is  rarely  obtained.  For  foundry  purposes  coke  having  carbon 
under  86.5  per  cent,  should  not  be  purchased.  The  shortage  in  carbon 
is  made  up  by  an  increase  of  ash,  or  worse  still,  of  sulphur.    When 
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using  coke  low  in  carbon  an  increased  quantity  is  required.  The 
increased  ash  requires  more  fluxing;  the  increased  fluxes  require  to 
be  melted,  and  so  the  waste  goes  on.  High-carbon  coke  is  the  cheap- 
est in  the  endj  and  it  is  the  business  of  the  foundry  manager  or  fore- 
man to  prove  it  so  by  practical  results. 

Ash  in  foundry  coke  ranges  from  between  6  and  7  per  cent,  to  over 
10  per  cent.  As  already  stated,  ash  usually  takes  the  place  of  carbony 
when  the  latter  is  deficient.  The  difference  between  a  coke  of  6.52  per 
cent,  ash  and  one  of  10.30  per  cent,  is  over  84  pounds  of  ash  per  ton 
of  coke.  When  it  is  considered  that  that  84  pounds  should  be  carbon 
which  will  do  melting,  instead  of  ash  which  itself  has  to  be  fluxed  and 
melted,  it  is  easy  to  see  that  the  coke  with  10.30  per  cent,  ash  at  one 
shilling  per  ton  less  in  price  than  the  other  is  a  bad  bargain. 

Sulphur  in  foundry,  coke  ranges  from  0.53  per  cent,  to  over  i  per 
cent.,  and  the  average  is  a  little  over  0.75  per  cent,  in  good  coke.  Sul- 
phur should  be  jealously  watched,  its  hardening  eflfect  upon  the  cast- 
ings is  so  great. 

When  purchases  of  coke  have  to  be  made,  the  makers  or  merchants 
should  be  asked  to  quote  on  a  basis  of  supplies  not  falling  under  or 
over  the  following  percentages : 

Carbon  not  to  be  under  88  per  cent. 
Ash  not  to  be  over  8  per  cent. 
Sulphur  not  to  be  over  0.75  per  cent. 

Coke  having  carbon  under  86.5  per  cent,  is  to  be  rejected.  As  coke 
is  carried  in  open  trucks,  and  so  is  subject  to  the  rainfall  during  transit 
from  the  coke-ovens  to  the  foundry,  excess  moisture  is  difficult  to  guard 
against.  In  summer  the  moisture  should  be  under  i  per  cent. ;  in 
winter  it  will  readily  be  over  3  per  cent.  After  a  night's  rain  it  has 
been  observed  that  the  coke  on  the  top  of  a  truck  contained  as  much 
as  7^2  per  cent,  of  water.  The  lighter  the  coke  the  more  water  it  will 
take  up,  as  might  be  expected. 

(a)  One  cubic  inch  light  coke  which  weighed  dry  172.25  grains, 
when  saturated  gained  7.9  per  cent,  of  water. 

(b)  One  cubic  inch  heavier  coke  which  weighed  dry  213.50 
grains,  when  saturated  gained  6.6  per  cent,  of  water. 

(c)  One  cubic  inch  heavy  coke  which  weighed  dry  298.50  grains, 
when  saturated  gained  2.3  per  cent,  of  water. 

The  density  and  hardness  of  coke  are  very  important.  A  dense  or 
heavy  coke  has  the  particles  closely  and  firmly  adhering  together  and 
so  it  stands  without  decrepitation  the  impact  of  the  falling  iron 
charged  into  the  cupola.     It  must  also  sustain  the  weight  of  the 
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charges  of  iron,  and  withstand  the  action  of  the  hlast.  while  in  an 
incandescent  state  of  heat,  until  dissolution  takes  place  by  the  combus- 
tion of  the  carbon.  Foundrynien  can  usually  tell  very  nearly  the 
quantity  and  density  and  hardness  of  coke  by  simply  handlinp^  it,  but 
they  must  rely  Ujx^n  the  chemist  for  exact  percenta|2:es  of  carbon,  ash, 
and  sulphur.  The  knowle<lf2["e  that  exact  methods  for  ascertaining^  the 
constitution  of  the  coke  are  employed  c^oes  a  ^reat  way  in  obtaininpj 
the  (|uality  desired,  ^^erchants  endeavour  t(^  supj^ly  what  is  required, 
and  let  the  lower  qualities  j^o  to  users  not  in  a  ])osition  to  test  supplies 
(.xcept  by  usin^  them.  In  the  latter  case  no  one  can  readily  decide 
whether  it  is  the  coke  or  the  mode  of  usin,^:  it  which  is  at  fault. 

A  simple  test  for  density  may  be  made  if  one  has  a  laboratory  scale 
as  illustrated  on  pai^e  SSr>.  Take  a  small  piece  of  the  coke  to  be  tested, 
i^rind  it  on  the  emery  or  other  abrasive  wheel  to  a  <)ne-inch  cube. 
Thorouj:jhly  dry  it  at  a  temperature  not  exceedinji^f  that  of  boilin<2:  water : 
then  wei<:jh.  A  cubic  inch  of  coke  of  fair  density  wei.c:hs  230  to  240 
j::rains  when  free  from  moisture.  This  test  for  density  is  a  very  simple 
(Mie.  puts  on  a  {)roper  basis  which  has  hidierto  been  merely  an  assertion, 
rn  one  side  or  the  other,  and  is  dependent  on  no  previous  scientific 
traininpf  or  experience.  A  rou.e:h  test  for  density  may  be  made  by 
droppin<[r  a  piece  of  coke  into  water.  Tf  it  t1«iats  it  wei.i^hs  less  than 
253  f^rains  per  cubic  inch.  If  it  sinks  it  weighs  more  than  253  grains 
per  cubic  inch. 
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A   FOUNDRY  LABORATORY   SCALE. 


In  the  United  States 
coke  is  designated  "72- 
hour  coke"  or  "48-hour 
coke,"  the  terms  indicat- 
ing the  time  the  coal  is 
undergoing  the  coking 
process,  and  being  used 
to  express  quaHty.  These 
terms  are  not  used  in 
Great  Britain.  The  only 
reliable  tests  for  quality 
are  chemical  and  physi- 
cal tests,  supplemented 
by  the  test  of  amount  of 
iron  melted  per  pound  of 
coke  used.  Here  the 
personal  element  comes 
in,  but  it  is  not  likely  to 
cause  trouble  if  once  it  is 
clearly  understood  at  the 
cupola  that  the  one  at  the 
liead  of  affairs  has  an  accurate  knowledge  of  the  quality  and  condition 
of  the  coke.  Indeed,  good  results  are  more  likely  to  be  obtained,  as 
carelessness,  neglect,  or  waste  can  be  located  at  once  and  the  cupola 
man  knows  it. 

Fluxes. — Every  foundry  requires  fluxes  for  use  in  cupola  melting, 
unless  the  melt  be  of  a  very  modest  character  indeed.  Even  then  it 
will  be  more  profitable  to  use  a  flux.  When  a  flux  is  not  present  iron 
has  a  most  unhappy  way  of  taking  its  place  in  the  slag.  Limestone  is 
the  flux  whicli  is  in  almost  universal  use.  In  a  few  places,  owing  to 
local  conditions,  oyster  shells,  chalk,  or  marble  chippings  may  be  used, 
but  in  every  case  it  is  the  basic  quality  of  lime  which  is  utilised. 
Fluorspar  is  sometimes  used  as  a  flux  either  by  itself  or  in  conjunction 
with  limestone.  Limestone  only  will  be  considered  now,  and  fluor  spar 
when  the  cupola  comes  under  review\  Limestone  should  have  the 
greatest  amount  of  calcium  carbonate  obtainable.  In  limestone  of 
good  quality  this  will  amount  to  about  98  per  cent.,  the  remaining  2 
per  cent,  being  small  percentages  of  magnesia,  alumina,  silica,  etc. 
Should  silica  be  present  in  any  appreciable  degree,  and  it  sometimes 
reaches  over  4  per  cent.,  the  quality  is  depreciated  accordingly.  The 
silica  present  in  the  limestone  takes  up  just  as  much  of  the  calcium 
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carbonate  as  will  flux  it,  and  so  there  is  a  double  loss,  and  the  slag  is 
also  increased  in  quantity.  It  will  be  found  in  most  cases  advantage- 
ous to  buy  limestone  broken  ready  for  use.  This  costs  very  much  tess 
in  the  end  than  buying  limestone  lumps.  These  take  a  deal  of  break- 
ing by  hand,  and  they  are  not  broken  so  small  as  is  done  by  the  stone- 
breaking  machine.  The  smaller  the  pieces  of  limestone  the  more 
suitable  they  are  for  cupola  use,  so  that  they  be  just  large  enough  not 
to  be  blown  away  by  the  blast. 

Purchases  of  Refractory  Materials. — These  include  fire-clay,  fire- 
bricks and  ganister.  r^ire-clay  is  usually  described  as  being  a  hydrated 
silicate  of  alumina,  that  is,  it  is  a  compound  of  silica  and  alumina 
with  some  water  in  the  combined  form.  Any  other  bodies  present  in 
addition  to  those  act  as  impurities  and  so  lower  the  point  of  tempera- 
ture at  which  fusion  takes  place.  This  is  especially  true  of  soda  or 
potash,  and  in  a  less  degree,  of  oxide  of  iron  and  lime.  The  greater 
the  proportion  of  alumina  the  less  fusible  fire-clay  is  and  the  less  sub- 
ject to  the  cutting  action  of  slag.  Fire-clay  is  plastic  in  proiK)rtion  to 
the  fineness  of  the  particles  and  percentage  of  alumina.  The  principal 
objection  to  fire-clay  is  the  great  shrinkage  which  takes  place  while 
passing  from  the  plastic  to  the  burnt  condition. 

Where  analysis  is  inconvenient  or  not  available,  a  simple  test  for 
fusibility  may  be  made  if  one  has  a  pot  furnace  such  as  brass  founders 
use.  Form  a  portion  of 
the  clay  into  a  small 
jnramid  having  sharp 
angles  and  apex.  Dry 
the  pyramid  with  a  gen- 
tle heat,  then  place  it  in 
a  small  crucible,  lute  on 
the  lid  with  a  little  fire- 
clay of  known  good 
quality,  and  subject  the 
crucible  to  a  good 
strong  heat  for  an  hour 
■or  more  in  the  pot  fur- 
nace. If  only  of  fair 
quality  the  pyramid  will 
show  signs  of  fusion. 
If  of  bad  quality,  instead 
of  a  pyramid  the  clay 
will  be  a  formless  mass.       the  calorimeter  and  its  parts,    see  page  890. 


Digitized  byLjOOQlC 


888  THE    ENGINEERING    MAGAZIhiE. 

The  following  analysis  from  Greenwood's  "Steel  and  Iron"  may  be 
taken  as  an  example  of  good  fire-clay : 

STOURBRIDGE  FIRE-CLAY. 

Per  cent. 

Silica    63.30 

Alumina    23.30 

Potash    

Soda  

Lime    73 

Magnesia    

Ferrous   Oxide    1.80 

Water  combined        | 

"       Hygroscopic    \   10.30 

Organic  Matter         )  

9943 
Canister. — Canister  is  a  refractory  material  much  used  for  "fet- 
tling" and  repairing  cupola  linings.  It  is  composed  principally  of 
silica  with  a  small  percentage  of  alumina  as  the  binding  material.  It 
is  less  plastic  than  fire-clay  but  does  not  crack  so  readily  when  heated. 
Like  fire-clay  it  should  be  free  as  possible  of  soda,  potash,  lime,  and 
oxide  of  iron.  A  test  for  fusibility  may  be  made  exactly  as  for  fire- 
clay.    Analyses  of  three  samples  are  given  on  the  opposite  page. 

No.  I  was  the  best  of  the  three  in  actual  work.     No.  2,  notwith- 
standing its  purity  and  high  percentage  of  silica,  was  the  least  satis- 


SIMON-CARVK  COKE  OVENS,  ALT  HAM  CQUJKRY  CO.,   ACCRINGHAM,  ENGLAND. 
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factory,  wasting  and  forming  most  copious  slag.  This  shews  that 
however  satisfactory  such  a  material  would  be  in  a  position  away 
from  the  action  of  basic  slags  and  oxide  of  iron,  ganister  with  silica 
over  94  per  cent,  is  useless  at  the  melting  zone  of  a  cupola.  What  it 
wants  is  a  greater  percentage  of  alumina. 

ANALYSES   OF  CANISTER. 
(I)  (2)  (3) 

Welsh  Ganister.        Welsh  Ganister.        Sheffield  Ganister. 

Per  cent.  Per  cent.  Per  cent 

Silica    84.54  94.70  86.48 

Alumina    7.78  4.27  4.57 

Oxide  of  Iron  . . .     4.85  0.78  3-43 

Lime    0.13  Trace  Trace 

.    Magnesia    Trace                             

Loss  on 

calcination    2.68  5.46 

99.98  99.75  99.94 

Fire-Bricks. — These  have  as  a  first  necessity  the  quality  of  not 
softening  at  a  high  temperature.  In  the  second  place  they  must  not 
disintegrate  or  chip  under  the  influence  of  heat,  and  they  should  not 
be  readily  fluxed  by  the  slags  running  down  them.  Excessive  expan- 
sion and  contraction  are  causes  of  objection  as  likely  to  cause  a  shorter 
life  to  the  cupola  or  furnace  lining,  and  fire-bricks  for  cupola  use 
should  be  able  to  withstand  quick  changes  of  temperature  from  the 
highest  melting  temperature  to  the  normal  temperature  of  the  atmos- 
phere without  excessive  cracking.  That  fire-bricks  combining  these 
qualities  to  a  very  satisfactory  degree  are  available  says  much  for  the 
excellent  materials  used  and  mode  of  manufacture  employed. 

The  following  analysis  is  that  of  fire-bricks  noted  for  their  non- 
expansion  under  high  temperatures,  as  well  as  for  the  usual  qualities 
to  be  found  in  fire-bricks  of  high  quality. 

Per  cent 

Silica    62.10 

Alumina    33.10 

Ferric  Oxide  3.00 

Lime 0.90 

Magnesia    trace 

Potash    0.90 

100.00 
Purchase  of  Coal. — The  quality  of  coal  which  is  bought  for  firing 
boilers  or  for  the  stoves  or  ovens  in  which  moulds  and  cores  are  dried 
depends  upon  the  carbon  present  and  also  upon  what  is  termed  "the 
available  hydrogen."  All  coals  contain  oxygen  and  hydrogen,  and 
when  combustion  takes  place  these  two  elements  combine  in  the  pro- 
portion of  two  atoms  of  hydrogen  to  one  of  oxygen  and  so  form  watei 
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vapour. .  When  the  oxygen  present  in  the  coal  has  all  been  so  com- 
bined, the  hydrogen  which  is  in  excess  is  of  high  calorific  value  and 
•being  burnable  is  called  "the  available  hydrogen"  as^tated.  Thus  if 
two  coals  have  equal  percentages  of  carbon  the  one  with  the  most 
"available  hydrogen"  will  be  the  better  of  the  two. 

The  calorific  intensity  or  heat-giving  quality  of  coal  may  be  ascer- 
tained and  measured  by  means  other  than  the  quantitative  analysis  of 
the  constituents.  By  means  of  the  "calorimeter"  the  total  heating 
effect  of  carbon  and  hydrogen  present  may  be  measured  rapidly  and 
accurately.  Fortunately  the  "calorimeter"  is  simple  to  use  even  by 
those  having  no  training  in  the  use  of  scientific  instruments. 

The  following  description  and  method  of  using  the  calorimeter  is 
from  Hiorns'  "Practical  Metallurgy  and  Assaying."  The  apparatus 
consists  of  a  tall  glass  cylindrical  vessel  (a)  capable  of  holding  60,000 
grains  of  water.  (The  vessel  shown  on  page  887  contains  about  40,000 
grains.)  At  a  given  height  a  mark  is  scratched  on  the  outside  to 
indicate  29,010  grains  of  water,  which  equals  967  X  30  (the  former 
figure  being  the  latent  heat  of  steam,  and  the  latter  the  weight  of  fuel 
taken).  A  copper  vessel  (b)  is  fitted  at  the  top  with  a  stop  cock;  and 
a  perforated  stand  (c)  into  the  socket  of  which  the  copper  crucible 
(d)  fits.  The  stand  has  four  springs  (e)  for  keeping  the  cylinder  (b) 
tightly  fixed  to  the  stand. 

'To  determine  the  calorific  power  of  a  given  fuel,  carefully  dry  a 
quantity  of  finely  powdered  potassium  chlorate,  and  nitrate,  in  separate 
dishes.  Also  a  quantity  of  the  fuel  very  finely  powdered  should  be  dried 
for  half-an-hour  at  least  in  a  water  oven.  (Note.  It  may  be  dried  any- 
where so  that  the  temperature  does  not  exceed  that  of  boiling  water.) 

"Weigh  out  30  grains  of  the  dried  coal,  225  grains  of  potassium 
chlorate,  and  75  grains  of  nitre,  mix  well  and  introduce  into  the  perfectly 
dry  copper  tube  of  what  is  known  as  Thompson's  or  Wright's  calorimeter. 
Ram  it  moderately  tight,  insert  a  small  piece  of  fuse  (prepared  by  soaking 
cotton  wick  in  a  solution  of  nitre  and  drying  it)  and  place  the  tube  in  the 
stand  ready  for  the  experiment.  Now  take  the  temperature  of  the  water 
in  the  large  vessel;  light  the  fuse;  cover  with  the  bell  tube  (b)  taking 
care  that  the  tap  is  closed,  and  put  the  whole  in  the  water  before  the 
ignited  fuse  has  had  time  to  burn  down  to  the  mixture.  When  the  com- 
bustion appears  complete,  open  the  tap  so  that  the  water  may  absorb  the 
residual  heat  in  the  tube;  and  again  take  the  temperature  of  the  water. 
The  increase  of  temperature  plus  10  per  cent,  added  for  loss  gives  the 
evaporative  power  of  the  fuel. 

EXAMPLE. 

Temperature  of  water  before  the  experiment 55**F. 

Temperature  of  water  after  the  experiment 66**F. 

Temperature  produced  by  the  combustion 11** 

Plus  10  per  cent i.l* 

Total  evaporative  effect  12.1" 

f.  e.,  I  pound  of  the  coal  on  perfect  combustion  will  generate  12.1  pounds 

of  steam. 

"The  calorific  value  of  fuel  may  be  estimated  in  "calorics"  or  in 

vapour  units.     The  calorie  represents  the  heat  absorbed  by  the  unit 
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weight  of  water  when  its  temperature  is  raised  one  thermometric  degree, 
the  centigrade  scale  being  most  generally  employed.  The  vapour  unit  was 
proposed  by  Rankine  and  corresponds  to  537  calories  if  the  centigrade 
scale  be  used,  and  967  calories  tor  the  Fahrenheit  scale.  In  order  to 
express  calories  in  vapour  divide  by  537  or  967  respectively.  To  convert 
vapour  units  into  calories  multiply  by  these  numbers.  Take  the  example 
given,  viz.,  12. i  vapour  units;  12. i  X  967  =  11,700.7  calories." 

To  prevent  misapprehension  it  may  be  stated  that  the  potassium 
chlorate  and  the  nitre  do  not  themselves  provide  any  heat ;  they  merely 
supply  oxygen  for  the  combusion  of  the  fuel  while  the  latter  is  cut  off 
from  the  oxygen  of  the  air.  The  crucible  (d)  is  used  for  long-flaming 
coal  containing  hydrocarbons,  the  shorter  crucible  is  used  for 
anthracite. 

Coal  for  Making  Coal-Dust — As  already  stated,  a  long-flaming 
coal  containing  not  less  than  36  per  cent,  of  hydrocarbons,  and  fairly 
low  in  ash,  is  best.  Unless  a  founder  is  sure  of  his  dealer  he  should 
make  his  own  coal  dust.  One  place  manufacturing  coal  dust  for  gen- 
eral sale,  found  a  ready  outlet  for  the  boiler  clinkers  by  getting  con- 
fiding foundrymen  to  buy  them  ground  up  in  the  coal  dust.  Fifteen 
or  twenty  shillings  per  ton  for  boiler  refuse  is  not  at  all  bad  business 
for  the  seller, 

It  is  often  possible  to  buy  fine  dust  or  very  small  coal  from  the 
collieries,  and  to  get  it  cheaper  and  have  it  in  better  condition  for 
g^nding  than  if  it  were  large  coal.*  Only  it  must  be  clean  and  free 
from  dirt  and  rubbish.  Whether  buying  coal  dust  ready  ground,  or 
buying  coal  and  making  it  oneself,  it  is  not  difficult  to  check  the  per- 
centage of  ash  present,  whether  there  by  nature  or  by  the  guile  of 
man.  If  one  has  a  chemist  available,  good  and  well ;  but  failing  the 
trained  chemist  the  following  is  a  practical  and  accurate  test  which 
may  be  made  by  anyone : 

The  apparatus  consists  of  a  laboratory  scale,  two  small  porcelain 
roasting  dishes,  a  sheet  of  glazed  paper,  a  pair  of  light  tongs,  and  a 
muffle.  A  complete  muffle  heated  by  gas  may  be  had  from  any  firm 
that  supplies  materials  to  laboratories,  but  a  cheap  muffle  to  bum  coke 
is  shewn  on  page  892.  The  only  part  requiring  to  be  specially  pur- 
chased is  the  Q -shaped  muffle  shewn  built  in.  The  remainder  consists 
of  ordinary  fire-bricks  and  a  cast-iron  grating.  The  muffle  is  con- 
nected to  a  chimney. 

If  the  coal  dust  is  newly  ground  it  will  contain  little  moisture,  but 
it  is  well  to  put  all  samples  to  be  tested  where  they  will  be  dried  at  a 
temperature  not  exceeding  that  of  boiling  water.    Two  pieces  of  the 

*  It  should  be  noted  that  finely  ground  coal,  especially  of  certain  sorts,  is  subject  to  spon- 
taneous combustion.  Care  should  be  taken  not  to  store  it  near  wooden  partitions,  posts^  or 
eombustiblc  materials. — ^Thb  Editou. 
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MUFFLE  AND  MUFFLE  FURNACE. 

glazed  paper  are  made  to  exactly  balance  each  other  and  on  one  of 
these  make  two  separate  and  accurate  weighings  of  50  grains  of  the 
coal  dust.  Each  weighing  is  transferred  from  the  glazed  paper  to  one 
of  the  riDasting  dishes,  'anc^i^the  two  roasting  dishes  are  put  in  the 
muffle  where  they  are  kept  for  an  hour  or  longer  according  to  the  heat. 
At  the  end  of  an  hour  take  out  one  dish  and  allow  to  cool.  Weigh  the 
ash  by  brushing  it  onto  the  glazed  paper.  Note  the  weighing,  return 
the  ash  to  the  foasting  dish  and  re-insert  in  the  muffle  for  fifteen 
minutes.  When  cool,  weigh  again,  and  if  the  weight  is  as  before  then 
the  carbon  has  been  completely  burnt.  The  contents  of  the  two  roast- 
ing dishes  act  as  a  check  on  each  other.    Seeing  that  50  grains  was 
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the  quantity  taken,  if  6  grains  of  ash  be  left  then  the  ash  equals  12  per 
cent.  If  preferred,  instead  of  weighing  the  coal  dust  on  the  glazed 
paper  take  the  weight  of  each  roasting  dish  and  weigh  the  50  grains 
in  it  and  proceed  as  shewn,  deducting  the  weight  of  the  roasting  dish* 
after  the  final  weighing.  However  formidable  this  may  look,  it  is  really 
a  simple  operation  and  may  be  applied  to  the  testing  of  coal  by  reduc- 
ing a  few  ounces  to  a  fine  powder  and  proceeding  as  detailed. 

Testing  for  ash  supplies  a  complete  check  upon  the  seller  of  coal 
or  coal  dust ;  one  has  an  assurance  that  he  is  getting  the  best  materials 
for  the  facing  sand,  and  value  for  the  money  paid.  In  addition,  should 
castings  turn  out  rough,  the  moulder  is  debarred  from  blaming  **thc 
bad  coal  dust  "as  being  the  cause  of  the  trouble. 

Purchase  of  Blackings  and  Facings. — Charcoal,  and  "patent" 
blackings — that  is,  blacking  made  of  carbon  from  oil  or  gas  retorts — 
are  not  so  subject  to  adulteration  as  plumbago  is,  the  high  price  of  the 
latter  rendering  it  very  liable  to  the  attention  of  the  people  who  desire 
to  cheapen  it  by  mixing  impure  and  cheaper  materials  with  it.  When 
a  heavy  plumbago  is  offered  at  say  one  penny  per  pound  it  is  just  as 
well  to  realise  that  it  is  a  product  of  very  low  quality.  The  price  indi- 
cates the  amount  of  incombustible  material  present.  This  in  one  case 
amounted  to  62  per  cent.  Good  quality  plumbago  should  contain 
under  20  per  cent,  incombustible  material.  Buy  good  quality  and  use  it 
sparingly,  rather  than  low  quality  used  lavishly. 

The  lest  for  ash  as  used  for  coal  dust  may  be  applied  to  plumbago. 
It  requires,  however,  a  much  more  prolonged  exposure  in  the  muffle 
than  for  coal,  but  will  be  found  worth  the  trouble.  Plumbago  is  some- 
times called  "silver-lead."  Being  neither  silver  nor  lead  it  is  a  singu- 
larly unhappy  name.  Plumbago  is  got  in  the  earth,  is  believed  to  be  of 
vegetable  origin  like  other  carbons,  but  retains  no  trace  whatever  of 
vegetable  structure.  Good  plumbago  is  of  Ji  bright  grey  colour,  has  a 
"soapy"  feel  when  rubbed  between  the  fingers,  having  no  grittiness. 
Its  high  qualities  as  a  material  for  making  smooth  castings  appear  to 
be  due  to  its  high  specific  gravity  and  also  to  the  resistance  the  condi- 
tion of  the  carbon  offers  to  vaporisation  by  the  heat  of  the  molten  iron. 

Charcoal  blacking  is  best  made  of  the  heavier  woods,  such  as  oak, 
and  even  then  it  is  an  objection  that  charcoal  blacking,  owing  to  its 
lightness,  readily  washes  before  the  metal.  It  is  quite  unsuitable  for 
dr>'-sand  moulds.  If  it  is  desired  to  give  weight  or  body  to  charcoal 
blacking  an  addition  of  10  per  cent,  of  plumbago  acts  in  the  desired 

*  This  is  the  preferable  method.    Paper  is  so  hygroscopic  that  error  may  be  introduced  by 
changes  of  weight  due  to  absorption,  or  loss,  of  moisture  between  weighings. — Tvii.  ^'oy\q>%&. 
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direction,  helps  to  give  a  good  skin  to  the  casting,  and  facilitates  the 
'^sleeking"  of  the  mould.  The  addition  of  "patent"  or  retort-carboo 
blacking  gives  weight  to  the  compound  but  makes  sleeking  more  diffi- 
cult where  green-sand  moulds  are  concerned.  Charcoal  blacking  has 
usually  less  than  i  per  cent,  of  ash,  but  patent  or  mineral  blackings 
vary  from  30  per  cent,  to  49  per  cent,  of  incombustible  matter.  The 
skin  desired  on  a  casting  may  thus  be  obtained  by  actual  ccHitact  of 
metal  and  carbon  as  supplied  by  blacking,  or  by  hydrocartxxis  as 
obtained  from  coal  dust  or  by  a  combination  of  both.  Neither  of  these 
will  make  a  nice  casting  of  a  badly  finished  mould. 

Moulding  Sand. — ^The  colour  of  moulding  sand  is  of  no  importance. 
When  the  sand  is  red  the  colour  is  due  to  ferric  oxide.  In  yellow 
sands  the  colour  is  due  principally  to  the  alumina  present.  The  ferric 
oxide,  however,  gives  a  strong  red  colour  if  fully  2  per  cent,  be  pres- 
ent, although  there  may  be  over  6  per  cent,  of  alimiina,  shewing  the 
red  oxide  of  iron  to  be  a  powerful  colouring  agent.  Oxide  of  iron 
when  present  as  one  of  the  constituents  of  moulding  sand  is  said  to 
have  the  power  of  assisting  to  put  a  skin  on  the  casting.  If  it  is  so  the 
reason  is  not  clear.  It  should  not  be  over  5  per  cent.,  as  every  increase 
makes  the  sand  more  fusible.  From  2  to  2^  per  cent,  of  oxide  of  iron 
will  be  found  a  suitable  quantity. 

Alumina  may  vary  from  3.70  per  cent,  to  5  per  cent. — certainly  not 
a  wide  range.  A  sand  containing  6.34  per  cent,  of  alumina  gave 
trouble  by  "scabbing"  the  green-sand  moulds,  when  mixed  with  black 
sand  in  the  usual  proportions.  Sand  having  9  per  cent,  of  alumina 
may  be  used  for  dry-sand  moulds  but  is  apt  to  cause  cracks  in  the 
mould  when  drying.  There  should  not  be  any  lime,  potash,  or  soda 
present,  as  these  increase  the  fusibility,  as  already  mentioned  in  the 
case  of  ganister.  Moisture  should  not  exceed  2j4  per  cent,  at  most. 
When  moisture  reaches  6.10  per  cent,  in  a  sand  costing  over  10  shil- 
lings per  ton,  one  is  apt  to  conclude  that  art  has  triumphed  over  nature 
by  means  of  a  water  bucket. 

Tests  for  Fineness. — These  are  made  by  having  sieves  of  various 
sizes  of  mesh,  beginning  say  with  100  to  the  inch  and  gradually 
increasing  the  size  of  mesh.  A  certain  weight  of  sand  is  weighed  or 
measured  and  the  degree  of  fineness  is  gauged  by  the  quantity  which 
passed  through  each  sieve,  beginning  with  the  finest,  when  a  certain 
number  of  shakes  are  given.  In  most  cases,  however,  it  will  be  found 
that  cost  of  transport  is  the  determining  factor  as  to  fineness  of  sand 
bought.  Certain  percentages  of  silica,  alumina,  etc.,  must  be  present 
before  it  can  be  considered  to  be  moulding  sand,  but  fineness  may  be 
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obtained  by  mechanical  treatment  in  pan  mills,  or  other  suitable 
means.  Everyone  would  buy  moulding  sand  of  proper  fineness  were 
that  always  obtainable  from  the  nearest  sand  banks,  or  sand  pits. 
When  cost  of  transport  for  the  naturally  fine  sand  exceeds  the  cost  of 
making  fine  mechanically,  then  the  latter  is  the  course  to  adopt. 

Storage  of  Materials. — Pig  iron  should  be  piled  in'blocks  of  defi- 
nite form,  each  grade  and  brand  of  iron  being  distinct.  This  allows 
of  stock  taking  of  any  or  all  of  the  irons  being  made  at  any  time,  if  it 
is  thought  desirable  to  do  so.  A  monthly  stock  taking  of  iron  is 
advisable  and  quite  feasible  with  a  properly  arranged  pig  yard.  The 
cupola  records  of  metal  melted  will  shew  how  much  pig  iron  of  a  given 
brand  should  be  in  stock.  This  is  a  check  against  leakage  of  any  kind, 
if  one  may  apply  the  term  to  pig  iron.  It  also  prevents  collusion  by 
which  low-quality  irons  may  be  supplied  as  stock  of  better  quality, 
should  pig-iron  maker  or  merchant  be  supplying  two  qualities  by 
agreement  with  the  purchaser.  A  further  check  is  obtained  when  the 
men  emptying  the  trucks  and  piling  the  iron  give  truck  numbers, 
grade,  and  brand  of  iron,  on  which  payment  is  to  be  made  for  work. 

Storage  of  Coke. — Coke  should,  wherever  possible,  be  stored  under 
a  roof.  Wet  coke  is  considered  by  some  to  cause  decrepitation  in 
the  cupola.  It  is  a  reasonable  supposition  that  steam  formed  in  the 
interior  of  the  coke  may  so  act.  It  is  certainly  the  case  that  when  coke 
is  wet.  if  accurate  weighing  be  in  use  at  the  cupola,  the  quantity  of 
burnable  carbon  put  into  the  cupola  will  be  less  than  supposed.  As 
nothing  can  possibly  be  gained  from  the  water  in  coke,  it  is  well  to 
have  it  dry  as  possible,  especially  as  the  coke  least  able  to  spare  heat 
will  carry  the  most  water,  as  already  shewn. 

Fire-bricks  should  always  be  under  cover,  and  kept  as  dry  as  possi- 
ble. If  they  have  absorbed  any  considerable  amount  of  moisture  quick 
application  of  high  temperatures  is  quick  destruction.  Often  the 
small  service  which  some  fire-bricks  give  is  due  more  to  bad  usage 
than  bad  quality.  If  fire-bricks  have  got  wet,  a  slowly  rising  tempera- 
ture which  will  gradually  drive  off  the  moisture  is  a  necessary  pre- 
liminary to  good  service. 

In  the  foregoing  notes  much  has  been  left  unsaid,  as  space  will  not 
allow  of  fuller  treatment.  In  concluding  this  portion  of  the  subject 
the  author  would  appeal  to  the  judgment  of  scientific  and  honest  test 
as  the  sole  arbiter  of  what  is  best  to  purchase.  No  buying  is  so  badly 
done  as  that  which  proceeds  from  bribery.  The  man  who  takes  secret 
payment  puts  himself  in  the  power  of  one  who  may  one  day  be  his 
enemy.  Nay — ^he  who  gives  a  bribe  is  an  enemy,  and  will  have  his 
own  again  with  usurv.  1    r\r^n\o 
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THE  BETTERMENT  OF  STEAM-BOILER 
ECONOMY. 

By  E.  S.  Farwell. 

The  whole  animus  of  modem  engineering  is  economy — of  time,  of  effort,  of  energy.  In 
studying  the  advancement  of  economy,  however,  we  are  too  apt  to  confuse  our  sense  of  pro- 
portion and  limit  our  vision  by  a  close-range  contemplation  of  details.  There  is  sound  value 
and  profit  in  getting  back,  as  Mr.  Farwell  does  in  the  following  review,  to  the  fundamentals 
— ^in  viewing  the  elements  of  the  situation  largely,  and  shaping  our  efforts  and  studies  anew 
by  the  main  lines,  rather  than  the  minor  ones,  of  the  problem  before  us. — The  Editoks. 

j]T  is  often  necessary  to  have  some  great  disaster  or  try- 
ing adversity  in  order  to  spur  us  on  to  our  best  en- 
deavors. Nothing  in  years  has  aroused  in  the  United 
States  such  general  interest  in  fuel  econcmiy,  as  the 
strike  of  the  past  year.  This  mterest  is  not  confined 
to  the  industries,  but  has  invaded  domestic  life.  Prep- 
ositions to  save  fuel  or  enable  cheaper  fuel  to  be 
burned  in  ranges,  stoves  and  furnaces  are  finding  receptive  minds  and 
eager  investors.  With  this  widespread  interest,  it  will  be  surprising 
if  American  industries  do  not  emerge  with  a  much  improved 
steam  plant.  It  is  not  the  purpose  of  this  article  to  advocate  or  ad- 
vertise any  particular  device  or  class  of  devices,  but  to  indicate  some 
of  the  most  promising  lines  in  which  improvement  should  be  sought. 
The  principles  affecting  the  economy  of  steam  boilers  are  so  sim- 
ple and  well  recognized  that  it  seems  almost  incredible  that  we  have 
not  made  more  progress  than  we  have  during  the  past  century.  Not- 
withstanding all  the  elaborate  experiments  and  investigations  of  our 
scientific  men,  we  still  hang  the  ketttle  on  the  crane,  so  to  speak,  and  let 
it  absorb  what  heat  it  can  before  the  gases  go  up  the  big  chimney.  In  . 
school  we  are  taught  certain  correct  principles  which  we  immediately 
proceed  to  forget  so  soon  as  we  are  graduated.  Some  "practical" 
man  tells  us  that  "it  may  be  right  in  theory,  but  it  will  never  do  in 
practice."  I  cannot  find  polite  words  to  express  my  condemnation  of 
that  statement.  If  it  is  right  in  theory,  it  is  right  in  practice.  To  use 
an  expression  of  the  day,  it  is  "up  to  us"  correctly  to  interpret  and 
apply  these  unquestionably  correct  theoretical  principles.  If  our  ap- 
plication is  a  failure,  let  us  manfully  admit  it  is  a  result  of  our  inability 
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to  agpreciate  the  true  meaning  of  the  theory.  Not  until  we  shall  have 
arrived  at  this  conclusion  is  there  any  hope  of  advancing  our  pro- 
fession. 

For  a  number  of  years  no  advance  has  been  made  in  the  efficiency 
of  the  boiler  plant.  I  am  not  unaware  that  this  statement  will  be  dis- 
puted by  inventors  and  other  interested  parties;  nor  do  I  wish  to  be 
understood  10  say  that  some  of  these  so-called  improvements  are  not 
correct  in  principle,  and  more  or  less  so  in  application.  I  am  speaking 
of  the  general  practice  of  the  day.  We  still,  after  many  years  and  the 
introduction  of  expensive  equipment,  find  our  boiler  plant  running  on 
70  per  cent,  efficiency.  What  becomes  of  the  other  30  per  cent., 
and  how  can  it  be  saved  ?  About  i  per  cent,  is  in  the  ash,  6  per  cent, 
is  radiated,  and  23  per  cent,  goes  up  the  chimney  for  one  cause  or 
another.  From  a  scientific  standpoint,  it  is  easy  to  see  how  to  remedy 
the  first  two  items.  It  becomes  merely  a  commercial  problem,  with 
the  saving  effected  on  the  credit  side,  and,  on  the  debit  side,  the  interest 
on  the  investment  necessary  to  make  the  saving. 

The  causes  which  produce  the  loss  up  the  chimney  are  many  and 
varied.  They  may  be  divided  into  three  groups :  those  relating  to  com- 
bustion, or  the  production  of  heat ;  those  relating  to  the  absorption  or 
utilization  of  heat ;  and  those  relating  to  the  movement  of  the  gases 
through  the  fuel  bed,  flues,  and  chimney,  or  to  the  production  of 
"draft."  The  first  consideration  should  be  to  produce  complete  com- 
bustion at  the  highest  attainable  temperature.  Each  pound  of  coal  re- 
quires a  certain  known  quantity  of  oxygen  for  its  complete  combus- 
tion, no  more  and  no  less.  Yet  we  have  actually  come  to  believe  that 
it  is  necessary  to  supply  one  and  a  half  to  two  times  the  theoretical 
quantity  of  air  if  we  wish  to  get  complete  combustion.  A  double  sup- 
ply of  air  practically  doubles  the  energy  consumed  in  the  draft  pro- 
ducer, doubles  the  amount  of  heat  carried  up  the  chimney,  and  re- 
duces the  temperature  of  the  furnace  one-quarter.  The  problem  is 
to  bring  each  particle  of  oxygen  into  close  proximity  to  the  particle 
of  fuel  to  which  it  belongs.  This  must  be  accomplished  before  the 
particles  are  cooled  below  the  temperature  of  ignition.  If  the  supply 
of  air  is  limited  to  the  theoretical  amount  and  introduced  entirely 
through  the  fuel  bed,  much  of  the  volatile  gases  will  pass  off  uncon- 
sumed  and  the  remaining  carbon  will  only  half  bum  to  carbon  monox- 
ide. Part  of  the  air,  already  heated,  may  be  introduced  above  the  fuel 
bed,  through  holes  in  the  side  walls  or  otherwise,  but  that  is  only  half 
the  solution  unless  this  air  is  properly  mixed  with  the  gaseous  fuel 
Brick  checker  work  and  baffle  walls  have  been  used  for  this  purpose. 
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but  usually  after  the  gases  have  been  cooled  by  contact  with  the  shell 
or  the  tubes  of  the  boiler.  A  maze  of  steam  jets  has  also  been  tried, 
with  its  consumption  of  energy.  The  volatile  gases,  amountmg  to  from 
20  to  40  per  cent,  of  the  fuel  in  bituminous  coal,  are  driven  off  during 
the  first  few  minutes  after  the  coal  is  fired;  hence,  with  periodic  or 
hand  firing,  the  supply  of  air  to  be  mixed  with  the  gases  must  be  vari- 
able. With  a  uniform  feed,  as  in  most  stokers,  the  air  supply  may  be 
practically  constant,  and  that  introduced  above  the  fuel  bed  may  be 
admitted  at  the  most  effective  point  for  an  intimate  mixture.  If  the 
fuel  is  fed  in  at  the  front,  it  will  ordinarily  give  off  its  volatile  gases 
while  traversing  the  first  foot  or  eighteen  inches.  These  gases  may  be 
confined  and  forced  to  pass  near  or  through  the  bed  of  fire  under  jets 
of  heated  air,  thus  becoming  thoroughly  mixed. 

The  introduction  of  steam,  both  above  and  below  the  grate,  is  some- 
times thought  to  add  fuel  to  the  fire.  But  this  is  never  so.  In  fact, 
in  making  up  the  heat  balance,  this  will  always  appear  as  a  loss.  One 
use  of  the  steam  jet  above  the  grate  has  already  been  mentioned; 
another  will  be  later.  Steam  admitted  below  the  grate  serves  a  useful 
purpose  in  that,  by  its  decomposition,  it  forms  with  the  carbon  of  Ihe 
fuel  a  water  gas  which  burns  in  a  flame.  This  merely  transfers  part 
of  the  combustion  to  the  space  above  the  fuel  bed,  thus  reducing  the 
amount  of  heat  generated  on  the  grates.  This  saves  the  grates  and 
prevents  the  melting  together  of  the  ashes  into  a  clinker,  so  that  every 
part  of  the  fuel  bed  may  get  its  proportionate  supply  of  air. 

The  space  above  the  fire  bed  should  be  devoted  entirely  to  the  com- 
pletion of  combustion  before  the  gases  come  in  contact  with  any  cool- 
ing surface.  The  combustion  in  your  gas  jet  or  lamp  flame  is  complete 
and  perfect.  Hold  a  test  tube  of  water  in  the  flame  and  note  the  immedi- 
ate deposition  of  unconsumed  fuel  upon  it.  Hold  a  coil  of  wire  about  a 
candle  flame  and  watch  it  go  out.  These  experiments  were  once 
known  to  most  of  us,  yet  we  placidly  set  our  horizontal  tubular  boil- 
ers 28  inches  above  the  grate  and  wonder  why  we  get  smoke.  And  as 
though  that  was  not  bad  enough,  we  have  in  the  wonderful  strides  of 
progress  of  the  past  decade,  built  water-tube  boilers  in  which  the  gases 
and  flame  rise  from  the  grate  and  plunge  immediately  through  a  twelve- 
high  bank  of  tubes.  I  am  informed  by  a  maker  of  both  horizontal  and 
vertical  water-tube  boilers  that  the  former,  with  the  fire  directly  below 
the  tubes,  are  more  efficient  for  hard  coal,  and  the  latter,  with  an  ex- 
terior furnace,  for  soft  coal.  The  reasons  are  not  hard  to  find.  We 
are  told  that  radiation  is  the  most  efficient  method  of  transmitting  heat; 
hence,  the  advantage  of  the  horizontal  boiler  with  the  tubes  directly 
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over  the  fire.  With  hard  coal  having'a  short  flame,  combustion  is  prac- 
tically completed  before  reaching  the  cool  tubes.  But  with  soft  coal, 
more  is  lost  in  the  horizontal  boiler  by  the  dampening  of  the  flame  than 
is  gained  by  direct  radiation  to  the  tube  surface.  If  a  furnace  could  be 
devised  in  which  the  advantage  of  direct  radiation  could  be  retained 
while  the  gases  were  kept  from  contact  with  all  cooling  surfaces  until 
combustion  was  complete,  we  would  make  a  long  stride  in  advance. 
This  result  has  been  attempted  by  the  use  of  a  steam  jet  in  the  form 
of  a  sheet  covering  the  entire  furnace  and  deflecting  the  burning  gases 
away  from  the  boiler  until  combustion  was  completed. 

The  transfer  of  heat  from  the  gases  to  the  water  is  proportional 
to  the  difference  of  temperature.  Having  constructed  the  furnace  to 
produce  complete  combustion  without  the  dilution  of  the  gases  by  an 
excessive  amount  of  surplus  air,  the  gases  reach  the  boiler  at  the  high- 
est possible  temperature.  The  water  has  a  uniform  temperature  cor- 
responding to  the  pressure  carried.  The  first  square  foot  of  heating 
surface  transfers  heat  very  rapidly,  and  the  last  square  foot  very 
slowly,  since  the  temperature  of  the  gases  has  now  been  very  much 
reduced.  When  we  see  that  the  temperature  of  the  water  is  350 
degrees,  we  consider  450  degrees  very  good  for  the  escaping  gases. 
This  is  still  further  reduced  by  the  use  of  an  economizer  containing 
water  at  an  average  temperature  of  250  degrees  instead  of  350  degrees 
in  the  boiler.  I  have  known  of  a  boiler  plant  in  which  the  gases  from 
horizontal  tubular  boilers  passed  through  two  sections  of  an  econ- 
omizer in  succession,  the  combined  heating  surface  of  which  was  equal 
to  that  of  the  boiler.  In  this  plant,  when  a  horse  power  was  being  de- 
veloped from  5  square  feet  of  boiler-heating  surface,  the  temperature 
of  gases  escaping  from  the  last  section  was  about  260  degrees.  This 
division  of  the  heating  surface  is  in  the  direction  of  economy,  but  it 
should  be  carried  to  the  limit.  I  have  recently  seen  some  literature  rel- 
ative to  a  boiler  which  claims  to  embody  this  principle.  It  seems  odd, 
however,  to  see  an  inventor  going  to  such  extremities  to  force  the 
heated  water  to  circulate  downward.  The  natural  tendency  of  heated 
water  is  to  rise,  and  as  steam  must  be  liberated  from  the  surface  and 
sediment  ordinarily  settles,  it  would  seem  that  the  best  results  would 
be  obtained  by  employing  rather  than  antagonizing  nature.  Another 
fact  which  harmonizes  with  this  is  that  those  gases  which  have  become 
cooled  most  and  settle  to  the  lower  level  are  the  ones  which  should  be 
first  discarded.  In  a  large  number  of  boiler  tests  on  vertical  boilers 
having  top  flue  connections,  I  have  seldom  observed  a  temperature  of 
gases  leaving  the  boiler  below  600  deg^'ees  when  running  the  boiler  near 
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rated  capacity.  It  has  always  been  one  of  the  most  difficult  problems 
for  makers  of  this  type  of  boiler  to  prevent  short  circuiting,  and  the 
formation  of  cold-air  pockets.  I  would  suggest  that  these  natural 
tendencies  be  taken  into  consideration;  that  the  heated  water  be  al- 
lowed to  rise  to  the  top  and  there  converted  into  steam ;  that  the  cooled 
gases  be  allowed  to  drop  to  the  bottom  and  there  drawn  oflf ;  that  the 
hottest  gases  be  applied  at  the  top  to  the  hottest  water;  and  that  the* 
feed  water  be  introduced  at  the  bottom  where  it  will  be  able  to  abstract 
heat  from  the  coolest  gases.  The  -water  in  the  bottom  of  the  boiler 
may  be  loo  to  200  degrees  cooler  than  the  steam,  for  there  need  be 
no  circulation  and  we  know  that  water  is  a  very  poor  conductor. 
The  effectiveness  of  the  last  square  foot  of  heating  surface  will  thus 
be  very  much  increased,  and  the  temperature  of  escaping  gases  should 
be  below  300  degrees  at  most. 

In  regard  to  the  third  portion  of  the  loss,  I  can  only  say  that  our 
adherence  to  the  chimney  of  our  ancestors  is  worthy  of  a  strict  Ccm- 
fucian.  A  fan  driven  by  a  steam  engine  at  6  per  cent,  efficiency  is 
still  far  more  efficient  than  a  chimney  as  a  draft  producer,  provided 
other  uses  may  be  found  for  the  heat  containcfd  in  the  gases.  As  has 
already  been  mentioned,  this  heat  may  be  much  reduced  by  a  radical 
change  in  the  design  of  our  boilers.  A  further  use  may  be  found  in 
heating  air  or  water  for  warming  the  buildings,  or  heating  air  for 
combustion. 

For  an  ideal  boiler  plant,  then,  we  should  have  a  furnace  in  which 
the  minimum  amount  of  air  compatible  with  Cixnplete  oxnbustion  is 
thoroughly  mixed  with  the  fuel,  and  combustion  is  completed  before 
the  gases  are  cooled  below  the  temperature  of  ignition.  The  boiler 
should  be  so  designed  as  to  present  at  any  point  in  the  path  of  the 
gases  the  maximum  difference  of  temperature  between  the  gases  and 
water,  and  to  reject  always  and  only  the  coolest  gases. 
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THE    BRITISH    NAVAL    ENGINEER    UNDER   THE 
NEW    SCHEME. 

By  Charles  M,  Johnson. 

The  struggle  for  fitting  recognition  of  the  naval  engineer,  not  only  as  a  matter  of  justice 
but  as  an  essential  to  naval  efficiency,  is  one  in  which  Thb  Enginsuing  Magazinb  has  taken 
an  earnest  part  It  is  with  very  great  gratification  therefore  that  we  have  seen  the  British 
navy — the  greatest  navy  in  the  world — follow  the  lead  of  the  American  navy,  and  flo  yet 
further,  in  placing  the  engineer  corps  on  its  proper  plane  of  dignity.  Some  comparison  of 
Che  British  scheme  with  the  United  States  "personnel  law"  is  made  in  our  reviews  this  month. 
Mr.  Johnson  deals  principally  with  the  substance  of  the  scheme  and  the  training  and  position 
of  the  engineer  under  it. — The  Editors. 

HE  proverbial  long  lane  has  taken  a  turn  at  last  in 
the  right  direction.  The  disabilities  under  which  the 
British  naval  engineer  officer  has  laboured  for  so 
many  years  have  at  length  been  acknowledged  by 
the  Admiralty  not  only  to  exist,  but  also  to  mili- 
tate against  naval  efficiency.  The  engineers  of  the 
navy  have  for  many  long  years  insisted  on  this 
palpable  and  irrefutable  fact,  but  few  would  listen 
— ^and  those  who  did,  did  not  believe.  But  what 
the  engineers  of  the  navy  were  unable  to  effect, 
the  almost  unanimous  consensus  of  opinion  declared  by  the  great  engi- 
neering institutions  and  journals  of  the  country  has  succeeded  in 
accomplishing.  The  engineer  officer  of  the  future  will  have  an  execu- 
tive title,  executive  rank,  and — which  is  most  important  of  all — execu- 
tive authority ;  so  that,  in  the  words  of  the  late  Admiral  Charles  Fel- 
lows :  "he  will  be  able  to  give  an  order  to  any  man  in  the  ship,  without 
the  possibility  of  its  being  disobeyed  or  even  questioned."  Whether 
the  engineer  officer  of  the  future  will  be  as  good  an  engineer  as  his 
predecessor,  is  a  question  time  and  experience  alone  can  solve. 

The  fundamental  basis  of  Lord  Selborne's  new  scheme  is  that  there 
shall  be  one  system  of  supply,  one  sytem  of  entry,  and  one  system  of 
training.  In  the  opinion  of  Lord  Selbome  and  his  colleagues,  and 
doubtless  also  in  the  opinion  of  the  majority  of  naval  officers,  this 
restriction  of  supply,  entry,  and  training  to  one  source,  and  through 
one  avenue,  will  result  in  producing  "a  lifelong  community  of  senti- 
ment." That  is  to  say,  that  all  having  entered  the  service  by  the  same 
door,  studied  in  the  same  school,  and  been  companions  for  the  first  seven 
years  of  their  naval  careers,  it  may  reasonably  be  expected  that  there 
will  be  a  lifelong  community  of  feeling  and  comradeship,  and  that  the. 
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professional  jealousies  and  class  prejudices  which  have  never  been 
absent  from  the  navy  of  the  past  century  will  hereafter  be  "historical 
reminiscences"  only.  In  fact  the  "New  Scheme"  is  a  bid  for  universal 
brotherhood  among  naval  officers  of  the  combatant  branches.  The  end 
sought  to  be  attained  is  a  desirable  one,  provided  efficiency  be  not 
thereby  sacrificed.  The  three  branches  which  are  recognised  in  the 
scheme  as  forming  the  fighting  arm  of  the  service  are  the  executive, 
the  engineer,  and  the  marine,  and  it  is  with  these  alone  that  the  new 
scheme  deals.  * 

The  mode  of  entry  into  the  service  is  to  be  by  nwnination,  com- 
bined with  a  very  elementary  and  limited  competitive  examination; 
and  the  memorandum  goes  on  to  state  that  "in  the  nomination  of  can- 
didates, preference  will  be  given — other  things  being  equal— to  those 
boys  whose  parents  or  guardians  declare  for  them  that  they  are  pre- 
pared to  enter  any  one  of  the  three  branches  of  the  service,  at  the 
termination  of  their  probationary  period  of  service  afloat."  The 
successful  candidates  will  be  entered  at  once  at  the  Royal  Naval  Col- 
lege, where  they  will  remain  under  instruction  for  four  years.  The 
curriculum  will  consist  of  an  extension  of  the  present  Britannia  course, 
including  elenientary  instruction  in  physics  and  marine  engineering, 
with  the  use  of  tools  and  machines  in  connection  therewith. 

I  pause  here,  to  note  what  appears  to  me  to  be  the  weak  point  in 
this  part  of  the  programme  of  instruction.  What  is  to  be  the  nature  of 
the  factory  or  workshop  in  which  this  engineering  instruction  is  to  be 
imparted  ?  What  is  the  description  of  plant,  machinery,  and  tools,  on 
which  their  infantile  excursions  into  the  practice  of  engineering  are  to 
be  essayed  ?  What  is  to  be  the  class  of  work  on  which  they  are  to  be 
employed?  Is  it  to  be  work  of  a  nature  that  may  be  utilised  when 
completed,  or  is  it  to  be  relegated  to  the  scrap-heap?  Who  are  to  be 
the  instructors?  These  and  many  other  such  questions  will  naturally 
occur  to  the  mind  of  every  practical  engineer,  who  will  readily  per- 
ceive that  the  making  or  the  marring  of  this  branch  of  their  first 
period  of  instruction  depends  entirely  on  the  answers  given  to  the 
above  and  all  kindred  questions.  Unless  the  foundation  be  well 
designed,  laid,  and  constructed,  the  superstructure  can  never  be  of  any 
permanent  value.  It  appears  to  me  that  at  the  best,  the  instruction  in  en- 
gineering to  be  imparted  during  these  first  four  years  must  of  necessity, 
from  the  very  nature  of  the  curriculum  as  a  whole,  be  of  an  essentially 
perfunctory  nature;  but  if  the  Admiralty  wisely  determine  that  this 
portion  of  their  programme  shall  be  drawn  up  by  engineering  experts, 
^d,  as  far  as  possible,  adhered  to  without  alteration  or  modificaticm, 
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there  will  be  every  reason  to  anticipate  that  engineering  will  occupy 
its  rightful  poition  in  the  education  of  these  cadets. 

The  second  period  of  training  is  to  be  of  three  years'  duration,  and 
is  to  be  passed  at  sea  in  the  higher  rank  of  midshipman ;  and  Lord 
Selbome  is  careful  in  his  memorandum  to  emphasise  his  intention  "that 
special  attention  will  then  be  paid  to  their  instruction  in  mechanics  and 
the  other  applied  sciences,  and  to  marine  engineering."  This  is  a  very 
satisfactory  pronouncement,  and  the  Admiralty  may  rest  assured  that 
the  more  rigidly  this  dictum  is  adhered  to,  the  more  useful  in  every 
way  will  be  the  naval  officer  of  the  future.  But  whilst  engineering  and 
the  applied  sciences  are  very  properly  to  occupy  a  prominent  place  in 
the  training  of  the  midshipman,  he  is  also  to  be  instructed  in  seaman- 
ship, gunnery  and  torpedo  work,  navigation,  and  pilotage.  There  will 
be  an  annual  examination  in  all  these  subjects,  for  which  the  papers 
will  be  sent  from  the  Admiralty  as  at  present.  But  as  if  to  retain  some 
small  relic  of  the  sailing  navy  which  Lord  Selbome  declares  has 
passed  away  never  to  return,  the  final  examination  at  the  end  of  the 
three  years  at  sea,  and  the  consequent  promotion  to  sub-lieutenant,  are 
made  to  depend  upon  the  midshipman  having  successfully  passed  the 
final  examination  in  seamanship  before  a  board  of  three  captains  or 
three  commanders.  On  being  promoted  acting  sub-lieutenant  these 
young  officers  will  return  to  England,  and  join  the  college  at  Green- 
wich for  a  three  months*  course  of  mathematics,  navigation,  and  pilot- 
age, to  be  followed  by  an  examination.  They  will  afterwards  proceed 
to  Portsmouth  for  a  six  months'  course  in  gunnery,  torpedo,  and  engi- 
neering, at  the  close  of  which  they  will  be  examined,  receive  their 
classification  i.  2.  3.  in  each  subject,  and  on  passing  out,  will  be  con- 
firmed in  the  rank  of  sub-lieutenant.  This  terminates  the  second 
course  of  training.  Up  to  the  present  time  these  young  officers  have 
all  been  trained  exactly  alike,  and  they  have  now  arrived  at  that  critical 
moment  in  their  professional  careers — the  parting  of  the  ways ;  for  it 
is  now  to  be  decided  which  branch  of  the  executive  arm  of  the  service 
they  are  respectively  to  join — the  executive  (proper);  the  engineer,  or 
the  marine.  And  when  we  come  to  this  stage  of  the  new  scheme  we 
are  not  at  all  surprised  that  the  Admiralty  should  have  emphasised 
their  preference  to  give  nominations  to  those  candidates  whose  parents 
or  guardians  declare  for  them  that  they  are  ready  to  enter  any  one  of 
the  three  branches,  as  this  declaration  must  greatly  simplify  the  work 
of  the  Adimiralty  in  filling  up  the  various  ranks;  and  it  is  to  be 
regretted  that  the  Admiralty  did  not  absolutely  refuse  any  option  of 
choice  in  this  matter.    It  would  have  wonderfully  strengthened  their 
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hands,  and  would  have  permitted  the  instructing  officers  to  select  the 
executive,  the  engineer,  or  the  marine,  in  strict  accordance  with  the 
aptitude  displayed  by  the  young  officers  in  the  course  of  their  training, 
and  their  positions  at  the  various  examinations.  And  it  must  be  evi- 
dent to  every  thinker  that  the  instructional  officers  must  have  far  and 
away  the  finest  opportunities  of  appraising  the  bent  of  mind  and  the 
professional  aptitude  of  these  young  men;  their  advice — ^if  the  final 
selection  be  not  vested  in  them — should  in  any  case  have  very  great 
weight  with  the  Admiralty  in  allotting  the  appointments. 

As  I  am  considering  this  new  scheme  from  the  engineer's  stand- 
point, it  is  unnecessary — from  this  time — to  follow  any  but  the  career 
of  the  "Sub-Lieutenant  (E),"  who  (it  may  be  stated  in  parenthesis), 
is  now  from  19  to  20  years  of  age,  and  is  now  to  enter  upon  the  tech- 
nical and  theoretic  study  of  his  life's  profession.  Somewhat  late  in 
life,  it  may  seem  10  some  of  us,  who  made  acquaintance  with  the  factory 
and  the  bench  about  our  middle  teens.  We  can,  however,  easily  aflford 
to  give  this  part  of  Lord  Selborne's  scheme  a  fair  and  impartial  trial ; 
the  more  so,  since  the  memorandum  shows  that  the  duration  of  the 
course  about  to  be  entered  upon,  and  the  programme  of  the  instruction 
to  be  given,  are  still  matters  "for  careful  consideration."  Considering 
the  complexity  of  refinement  to  which  modern  marine  engineering  has 
attained,  and  the  abstruse  problems,  both  phyical  and  mechanical, 
which  the  student  of  engineering  has  now  to  master,  it  cannot  be 
doubted  that  at  least  four  years  will  be  required  to  complete  the  engi- 
neer's education.  Lord  Selborne  tentatively  limits  it  to  two  years,  but 
it  is  unlikely  that  any  practical  engineer  would  agree  with  his  lordship 
on  this  question.  It  is  undoubtedly  the  case,  that  among  naval  officers 
of  the  executive  class  the  idea  is  prevalent  that  naval  engineering  con- 
sists merely  in  knowing  which  handle  to  pull  or  push,  in  taking  care 
that  bearings  do  not  get  hot,  in  ordering  the  man  in  charge  of  the 
boilers  to  keep  the  steam-pressure  steady  and  to  take  care  that  he  has 
plenty  of  water  in  his  boilers,  to  keep  his  bilges  pumped  put,  to  see 
that  a  correct  tally  is  kept  of  the  coal  expended  per  hour,  that  the 
proper  entries  are  made  in  the  engine-room  register,  and  that  all  orders 
from  the  deck  are  promptly  and  correctly  obeyed.  These,  in  the  minds 
of  the  majority  of  executive  officers,  comprise  the  whole  duty  of  the 
naval  engineer.  In  fact,  as  the  writer  of  a  recent  letter  to  the  Times 
observed  (the  writer  was  once  an  executive  officer)  :  "What  the 
service  requires  is  good  engine-drivers,  not  highly  educated  scientific 
engineers."  Another  executive  naval  officer  interviewed  on  the  sub- 
ject of  the  new  scheme,  and  described  by  the  iiiterviewer  as  "one  of 
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the  most  mechanically-minded  officers"  of  his  acquaintance,  is  thus 

reported : 

"I  disapprove  altogether  of  the  coming  amalgamation  of  the  execu- 
tives and  engineers.  The  executive  officers  should  supersede  the  engineer 
outside  the  engine  room,  and  for  the  purpose  receive  practical  mechanical 
education.  In  the  engine  room  we  require  engine  drivers  such  as  you 
see  in  charge  of  engines  at  Barrow,  Elswick.  The  artificer-engineer  class 
are  splendid  men,  and  I  always  send  for  them  when  I  want  a  job  done.* 
The  proper  place  for  the  highly  educated  engineer  officer  from  the  college 
is  in  the  designing  office  or  at  the  dockyards." 

Admiral  Field  in  a  letter  to  the  Times  with  reference  to  tlie  new 
scheme,  makes  use  of  very  similar  remarks,  in  the  fifth  paragraph  of 
his  letter,  where  he  says : — 

"  ♦  ♦  The  public  mind  has  been  much  misled,  during  the  contro- 
versy of  recent  years,  into  overestimating  the  important  duties  and 
responsibilities  of  engineer  officers  who  are  stationed  to  control  and  regu- 
late the  engines  and  boilers  in  a  modern  ship  of  war,  whereas  the  design- 
ers and  manufacturers  of  these  colossal  engines  and  boilers  are  the  per- 
sons, in  my  opinion,  entitled  to  the  first  place  of  honour  in  the  public 
mind,  and  yet  we  scarcely  ever  hear  their  names  mentioned.  Pray  let  us 
act  logically,  and  if  the  officers  who  drive  the  engines  are  to  have  execu- 
tive naval  titles,  by  all  means  give  the  same  privilege  to  the  designers  of 
both  ships  and  engines." 

These  quotations  from  the  writings  and  conversation  of  executive 
naval  officers  (whose  opinions  have  been  considered  by  the  leading 
journal  in  the  empire,  and  by  the  Manchester  Guardian,  to  be  of  suffi- 
cient weight  to  justify  the  editors  in  reproducing  them  in  the  columns 
of  their  respective  journals),  clearly  show  that  there  is  great  difficulty 
on  the  part  of  the  executive  officers  adequately  to  gauge  and  estimate 
the  technical  and  scientific  attainments  demanded  of  the  naval  engi- 
neer by  the  continual  progress  of  the  science  of  engineering,  and  the 
ever-increasing  complexity  of  ship  construction  and  naval  engines  and 
boilers.  Is  it  attributable  to  that  "little  knowledge"  which  "is  a  dan- 
gerous thing"  that  the  executive  officers,  living  in  an  atmosphere 
redolent  of  mechanics  and  science  of  every  kind,  and  who,  whether 
they  will  or  not,  must  to  a  certain  extent  have  absorbed  some  of  its 
ozone — it  is  attributable  to  this  fact,  that  they  affect  to  treat  naval 
engineering  with  such  depreciatory  permissiveness?  I  feel  pretty  con- 
fident myself  that  some  of  the  more  thoroughly  educated  gunnery  and 

*  I  am  curious  enough  to  wish  to  know  in  what  ship  this  occurred,  and  who  was  the 
chief  engineer?  I  do  not  think  there  are  many  chief  engineers  in  the  British  navy  who  com> 
placently  permit  the  gunnery  or  torpedo  lieutenant  to  "send  always  for  one  of  them  (artificer- 
engineers)  when"  he  "wants  a  job  done.** 
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torpedo  officers  of  the  executive  class — ^men  who  have  studied 
mechanics  in  connection  with  their  immediate  duties,  and  who  have 
done  so  in  a  sympathetic  spirit,  realising  that  they  could  not  "run  their 
show"  as  it  is  colloquially  expressed  in  the  service,  unless  they  have 
completely  mastered  the  smallest  details  of  their  particular  branch — 
these  men,  I  feel  convinced,  would  be  the  last  to  underrate  or  minimise 
the  value  of  the  naval  engineer.  But  I  am  also  aware  that  the  number 
of  such  officers  in  the  navy  is  very  limited  when  compared  with  the 
totals  of  the  executive  list.  Nor  do  I  think  it  can  be  doubted  that  the 
new  scheme  is  traceable  to  the  fear — ^present,  but  strenuously  re- 
pressed, and  never  admitted  save  among  themselves — that  the  engineer 
was  bound  to  become  the  most  important  officer  in  the  navy  of  the 
future;  and  could  anything  be  more  distasteful  to  the  successor  of 
Nelson,  than  that  he  should  have  to  play  "second  fiddle"  where  Nelson 
reigned  supreme?  Let  me  here  quote  the  words  of  another  naval 
executive  officer  who  has  specialised  both  in  gunnery  and  torpedo 
work.  Writing  to  the  Times  this  officer  advocates  the  reduction  of 
the  number  of  special  branches  in  the  navy — ^the  one  he  would  elimi- 
nate being  that  of  the  naval  engineer,  for  the  following  reasons : 

"The  knowledge  of  propelling  ships  and  boats  by  wind  power  formed 
the  profession  of  seamen  of  old.  It  was  common  to  all  in  a  greater  or 
less  degree.  The  best  seaman  was  he  who  handled  best  the  propelling 
power,  working  his  machinery  to  best  advantage  with  fewest  breakdowns, 
and  maintaining  it  from  self-contained  resources  for  the  longest  period. 
No  man  on  board  knew  better  than  an  able  captain  of  old  the  details  of 
his  propelling  power  as  regards  spars,  sails  and  riggfing.  *  *  *  *  pjis 
chief  engineer — the  boatswain — could  not  tell  him  anything  he  did  not 
know  as  regards  that  most  important  part  of  his  duty;  *  *  *  Cannot 
my  brother  officers  see  that  the  seamanship  of  today  is  knowledge  of  that 
power  which  propels  the  ship,  serves  the  guns,  compresses  the  air  for  his 
torpedoes,  gets  his* anchor  up,  and  his  boats  in  and  out?  Whoever  has 
the  greatest  knowledge  of  these  things  must  eventually  come  to  the  top. 
It  is  the  profession  of  the  fighting  sailor,  for  no  sea  battles  are  fought 
under  .sail,  *  *  *  *  Therefore  I  contend  that,  ♦  *  *  *  today, 
every  naval  officer  must  be  proficient  in  the  power  which  propels  his  ship. 
*  *  *  *  The  new  scheme  must  be  welcomed  because  it  is  a  great  step 
towards  such  a  consummation." 
The  great  desire  of  this  officer  is  to  get  rid  of  the  engineer !  And 
yet,  how  illogical  he  is.  The  whole  extract  which  I  have  given  of  this 
letter  is  one  long  argument  in  assertion  of  the  predominance  of  the 
engineer — the  officer  of  whom  he  proposes  to  rid  the  service. 

To  sum  up  then  my  conclusions  as  to  I^rd  Selbome's  new-  scneme, 
in  so  far  as  its  provision  will  affect  the  naval  engineer  officer  of  the 
future,  I  think  they  may  be  briefly  epitomised  thus : — 
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1.  That  the  scheme  is  conceived  in  the  true  spirit  which 
should  underlie  all  reforms — ^the  desire  to  introduce  something 
which  shall  be  workable,  elastic;  something  which  experience 
may  be  able  to  modify  and  improve  as  defects  present  themselves 
in  the  developments  of  the  future. 

2.  That  it  makes  no  pretence  of  finality,  but  courageously 
states  those  points  which  are  still  under  consideration,  or  have 
yet  to  be  determined. 

3.  That  its  success  will  in  a  g^eat  measure  depend  on  the 
prevalence  of  sympathetic  and  liberal  minds  in  those  who  have 
to  carry  out  its  provisions. 

4.  That  more  than  all,  its  success  will  depend  on  the  thor- 
oughness and  depth  of  the  instruction  in  engineering  imparted 
in  each  stage  of  the  curriculum ;  and  the  provision  in  the  various 
factories  and  workshops  in  which  practical  manual  engineering 
is  to  be  taught,  of  the  most  up-to-date  machines,  tools,  and  in- 
structors, that  can  be  procured. 

In  the  foregoing  pages  of  this  article,  I  have  considered  Lord  Sel- 
bome's  new  scheme  from  the  standpoint  of  its  probable  success  in  the 
creation  and  training  of  the  naval  engineer  officer  of  the  future ;  I  now 
come  to  consider  it  in  its  relation  to  the  existing  naval  engineer  officer. 
Lord  Selborne's  opening  sentence  of  the  paragraph  which  deals  with 
"The  Present  Engineer  Officer"  must  have  been  read  by  every  engineer 
officer  with  satisfaction  and  hope,  and  yet  as  he  read,  there  must  have 
been  present  in  his  mind — though  possibly  not  articulately  expressed — 
the  wonder  why,  if  his  services  have  been  so  greatly  appreciated  by  the 
Admiralty,  his  place  in  the  navy  is  henceforth  to  be  occupied  by 
another?  But  let  me  quote  the  paragraph  in  question.  Lord  Selbome 
says: 

"The  Board  are  confident  that  the  naval  engineer  officer  of  the  future 
will  maintain  to  the  full   the  high  traditions  of  the  present  engineer 
branch,  but  they  feel  that  this  scheme  would  not  be  complete  if  it  did  not 
include  changes  designed  to  harmonise  as  far  as  possible  the  position  of 
the  present  officers  of  the  engineer  branch  with  the  spirit  of  the  future 
organisation." 
After  passing  such  a  high  eulogium  on  the  present  engineer  offi- 
cers, one  naturally  expects  that  it  will  be  followed  by  the  declaration 
of  a  generous  and  liberal  policy  in  respect  of  the  claims  which  for  so 
many  years  have  been  urged  on  the  Admiralty  by  the  engineer  officers 
and  by  their  friends  and  supporters.  It  is  not  very  much  that  they  have 
asked  for,  and  the  principal  item  in  their  request  has  been  one  calcu- 
lated rather  to  enhance  the  value  of  their  services  towards  the  navy 
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itself  than  to  be  of  any  personal  advantage  to  themselves,  vis,,  tliat 
they  might  be  accorded  executive  rank  with  its  accompanying  accesso- 
ries of  title,  insignia,  and  authority,  so  that  in  the  execution  of  their 
multifarious  and  responsible  duties  they  might  have  their  hands 
strengthened  and  upheld  by  the  prestige  which  executive  rank  has  been 
wont  to  confer  upon  its  possessors.  The  present  engineer  crfficers  have 
never — as  far  as  my  information  goes  with  regard  to  their  wants  and 
wishes — asked  for  more  than  the  power  and  authority  to  reward  and 
punish  the  men  of  their  own  department ;  and  that,  to  that  extent,  they 
should  be  granted  executive  rank  with  its  accompanying  titles  and 
insignia.  The  other  changes  asked  for  by  the  present  engineer  officers 
it  is  unnecessary  for  me  here  to  touch  upon,  as  they  do  not  in  any  way 
bear  upon  the  scheme  we  are  considering.  The  Memorandum  pro- 
ceeds as  follows : 

"Accordingly,  the  following  changes  will  be  made  in  the  designations 
of  rank : — 

"Engineer  students  will  become  engineer  cadets,  and  the  college  at 
Keyham  will  be  known  as  the  Royal  Naval  Engineering  College. 

"Assistant  engineers  for  temporary  service,  and  assistant  engineers, 
will  become  engineer  sub-lieutenants. 

"Engineers,  chief  engineers,  and  staff  engineers  will  become  engineer 
lieutenants. 

"Fleet  engineers  will  become  engineer  commanders. 
"Inspectors  of  machinery  will  become  engineer  captains. 
"Chief  inspectors  of  machinery  will  become  engineer  rear-admirals. 
"The  engineer-in-chief  will  become  engineer  rear-admiral,   and  the 
Board  reserve  power  to  promote  the  officer  holding  that  high  post  to  the 
rank  of  engineer  vice-admiral  if  thought  advisable. 

"The  average  period  of  reaching  each  rank  will  be  assimilated  as  far 
as  possible  to  that  of  the  executive  branch,  so  as  to  correct  the  present 
disparity  of  age,  which  often  obtains  between  officers  of  the  two  branches 
of  relatively  equal  rank ;  the  pay  of  existing  engineer  officers  will  be 
raised,  but  no  changes  will  be  made  in  their  uniform  or  in  the  regulations 
which  define  their  duties,  or  in  the  provisions  of  the  Naval  Discipline  Act. 
"The  Board  have  given  their  careful  and  earnest  consideration  to  all 
the  suggestions  which  have  been  made  from  a  variety  of  quarters  for 
further  changes  affecting  the  present  engineer  officers.  The  decision  at 
which  they  have  arrived  is,  they  are  convinced,  that  most  conducive  to 
the  interests  of  the  service  as  a  whole." 

•Lord  Selborne  and  his  colleagues  must  have  worn  a  pensive  smile, 
like  Mark  Twain's  "Mrs.  M.  R.,"  when  they  penned  the  above  sen- 
tences. I  sometimes  wonder  whether  the  Admiralty  have  grown  to 
believe — because  the  present  engineer  officers  hav€  waited  so  long  and 
so  patiently  for  the  "turning  in  the  lane" — ^that  these  officers  can  be 
•always  relied  upon  to  mistake  the  shadow  for  the  substance,  and  to 


Digitized  by  LjOOQ  IC 


THE    BRITISH    NAVAL    ENGINEER.  909 

accept  as  an  unmerited  concession- any  "unconsidered  trifle"  they  may 
contemptuously  fling  to  them?  Unless  their  lordships  do  entertain 
some  such  opinion  as  this  of  the  engineer  ofiicers  of  the  navy,  it  is 
difficult  to  conceive  by  what  line  of  reasoning  they  can  have  persuaded 
themselves  that  such  a  miserable  burlesque  of  executive  rank  could  be 
acceptable  to  the  present  engineer  crfficers.  And,  as  if  it  were  not 
sufficiently  degrading  to  these  officers  to  be  invested  with  the  mockery 
of  the  thing  ostensibly  granted,  the  Admiralty  have  gone  a  step  fur- 
ther, and  have  provided  these  officers  with  titles  which  will  invidi- 
ously distinguish  them  forever  from  the  engineer  officers  of  the 
future.    See  table  of  titles  below : 

Future  Engineer  Officers.  Present  Engineer  Officers. 


Sub-Lieutenant 

(E) 

Bngineer   SulvLieutenant. 

Lieutenant 

(E) 

Engineer  Lieutenant 

Commander 

(E) 

Engineer  Commander. 

Captain 

(E) 

Engineer  Captain. 

Rear-Admiral 

(E) 

Engineer  Rear-Admiral. 

It  is  painful  for  any  honest  straightforward  man,  who  has  been 
accustomed  all  his  life  **to  call  a  spade  a  spade,"  to  have  to  deal  with 
such  casuistry  and  Jesuitical  reasoning  as  are  here  shown  to  have 
commended  themselves  to  the  minds  of  the  officials  who  drew  up  this 
scheme.  Truly  may  it  be  said  "they  asked  for  bread  and  were  given  a 
stone."  The  only  consolation  to  be  found  in  this  precious  scheme  is, 
that  its  provisions  are  subject  to  modification  and  improvement  as  rime 
goes  on.  Lord  Selborne  will  be  well  advised  if  between  now  and  the 
date  on  which  it  comes  into  force,  he  shall  have  removed  these  blots 
and  disfigurements  from  an  otherwise  well-conceived  plan  of  reform. 

I  cannot  close  this  paper,  without  giving  the  readers  of  The  Engi- 
neering Magazine  some  indication  of  what — in  my  opinion — would 
have  been  a  muA  more  satisfactory  way  of  dealing  with  the  engineer- 
ing difficulty  in  the  British  navy.  The  drastic  reform — ^it  might  not 
inaptly  be  termed  a  naval  revolution — ^which  Lord  Selborne  has  had 
the  courage  to  initiate,  was  not  necessary  from  an  unbiassed  naval 
point  of  view.  The  navy  was  geting  on  with  its  work  in  a  satisfactory 
manner  as  far  as  the  executive  branch  of  the  service  was  concerned, 
except  perhaps  that  a  few  ambitious  officers  were  desirous  to  usurp 
the  functions  of  the  engineer  officers,  especially  in  regard  to  mechani- 
cal appliances  connected  with  g^ns  and  torpedoes.  It  was  quite  unnec- 
essary that  the  ginnery  and  torpedo  lieutenants  should  be  converted 
into  engrineers.  or  that  the  engineer  should  be  converted  into  a  seaman. 

Digitized  by  LjOOQIC 


910  THE    ENGINEERING    MAGAZINE. 

But  what  was  necessary,  and  what  should  have  been  done,  was  to 
strengthen  the  engineer's  position  by  investing  him  with  executive 
rank  and  control  in  his  own  department,  to  increase  his  staff  to  a 
degree  commensurate  with  the  vast  cares  and  responsibilities  and  duties 
which  properly  belong  to  the  engineering  staff  of  a  ship  of  war, 
and  to  invest  him  with  the  supreme  control  of  everything  mechanical 
within  the  ship,  subject  only  to  the  direction  of  the  officer  in  command. 
I  will  conclude  with  some  extracts  from  the  letter  of  an  executive 
officer  which  appears  in  the  Times  of  today  (17th  Jan.,  1903)  over  the 
signature,  "A  late  Captain  of  a  Battleship." 

"Having  lately  given  up  the  command  of  a  battleship,  I  think  I  know 
to  a  great  extent  the  opinion  of  the  executive  officers  on  the  question  of 
education,  and  also  the  proposals  of  many  of  the  present  engineer  officers 
for  improving  their  position  on  board  ship.  With  these  proposals  I  have 
always  sympathised.  *  *  ♦  *  The  crux  of  the  whole  question  turns 
upon  the  engineers.*  *  ♦  *  Under  the  new  scheme  is  the  navy  to  get 
better  engineers  than  we  have  now  ?  My  opinion  of  the  present  engineer 
officers  is  that  they  are  most  zealous  and  efficient  officers,  and  that  it  will 
be  very  difficult  to  improve  on  them.  *  *  *  *  If  it  is  only  hoped  to 
obtain  as  good  engineers  as  you  have  at  present,  it  seems  a  great  and 
unjustifiable  risk  to  turn  the  service  upside  down  for  the  purpose  of 
doing  so.  *  *  *  The  demands  of  the  present  engineer  officers  to  bet- 
ter their  position  are  very  reasonable.  I  believe  that  the  enormous 
majority  of  them  are  proud  of  being  engineers,  and  justly  so,  and  do  not 
wish  to  be  called  lieutenants,  captains,  or  even  admirals;  but  they  think 
that  their  rank  should  correspond  with  officers  of  the  executive  branch 
of  the  same  age,  and  that  their  pay  should  be  increased,  and,  above  all. 
that  they  should  have  authority  to  punish  men  under  their  orders  for 
technical  offenses — in  fact,  that  practically  they  should  be  made  into  a 
corps.  The  right  of  punishing  may  seem  strange  to  be  considered  so 
important,  but  no  body  of  men  can  be  satisfactorily  governed  unless  the 
officer  in  charge  of  them  has  the  right  to  decide  questions  of  neglect  of 
duty  and  to  punish  those  in  fault. 

*'I  may  say  that  many  executive  officers  entirely  sympathise  with  the 
present  engineer  officers  in  their  claims,  which  are  certainly  just,  and 
think  that  if  they  were  conceded,  the  result  would  be  more  satisfactory 
than  anything  that  can  be  possibly  obtained  under  the  new  scheme." 

The  officer  whose  words  I  have  quoted  above  has  so  accurately 
gauged  the  situation  that  it  is  unnecessary  for  me  to  add  another  word. 
I  will  say  only  that  if  men  of  his  stamp  occupied  all  the  seats  on  the 
Board  of  Admiralty,  the  engineering  difficulty  which  has  agitated  the 
British  navy  for  the  last  forty  or  fifty  years  would  be  solved  without 
requiring  a  "Revolution"  such  as  Lord  Selbome's  scheme  involves. 
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Editorial  Comment 


idea  of  a  general  building  for 
ising  of  the  libraries  and  offices 

various  engineering  associa- 
ogether  with  the  provision  of 
quate  meeting  hall  to  be  used 
ventions  and  other  gatherings, 
ing  in  favor  in  different  qiiar- 
\11  that  is  really  necessary  for 
ive  development  of  the  plan  is  a 
lization  of  the  fact  that  it  dots 
olve  the  slightest  change  in  the 
^ment  and  relations  of  the  sev- 
:ieties,  and  that  no  objection  on 
ch  score  can  be  considered  as 
it.  If,  for  instance,  a  realty - 
>:  association  should  be  formed 
struct  and  maintain  a  building 
ed  upon  the  general  lines  of  a 
)ffice  building,  but  including  in 
1  a  large  auditorium  and  modern 
book  stacks,  it  would  make  no 
ice  in  the  relations  of  the  vari- 
cietics  for  them  to  rent  office 
jrary  quarters  and  to  hire  the 
:  their  several  meetings.  That 
.  realty  organization  should  be 
>ed  of  the  governing  bodies  of 
cieties  might  or  might  not  be 
able,  but  in  no  case  would  it 
;he  internal  management  of  the 
tions,  such  as  dues,  require- 
for  membership,  research  work, 
le  like.  At  the  same  time  all 
have  the  great  advantages  of  the 

an.  unparalleled  professional 
,  covering  all  branches  of  en- 
.ng  work ;  all  would  have  at  their 
s  an  auditorium  for  meetings 
a  properly  arranged  schedule 
keep  in  constant  use ;  and  best 
the  various  members  would  be 
it  into  a  contact  and  association 


which  could  not  fail  to  be  of  great  bene- 
fit, both  personal  and  professional. 

In  such  a  building  the  expenses 
would  be  reduced  to  a  minimum,  as 
compared  with  the  facilities  prorided, 
and  indeed  it  is  a  question  whether 
such  a  building  ought  not  to  be  large 
enough  to  provide  many  offices  for 
rent  to  members  for  their  business 
purposes.  If  the  latter  feature  were 
included  there  is  little  doubt  that  the 
establishment  might  be  made  self- 
supporting,  since  the  advantages  of 
offices  under  the  same  roof  as  such  a 
reference  library  as  that  composed  of 
the  collections  of  the  various  bodies 
would  in  itself  be  enough  to  insure  a 
complete  rental  of  all  the  rooms. 

That  one  of  the  national  societies 
has  already  a  handsome  house  of  its 
own  is  hardly  a  sufficient  objection 
to  the  plans.  Engineers  are  notably 
men  of  change,  and  there  is  no  great 
railway  company,  for  example,  which 
would  hesitate  to  tear  down  and  re- 
model or  remove  a  newly-built  ter- 
minal if  sufficient  advantage  could  be 
shown,  and  no  engineer  but  would  ad- 
vise such  action  if  consulted  about  it. 
The  position  of  the  engineer  in  mat- 
ters relating  to  business  and  commerce 
is  growing  more  and  more  influential 
daily,  and  if  all  branches  of  the  pro- 
fession will  act  together  they  will  find 
the  control  and  supremacy  of  the  work 
of  the  world  and  the  fruits  of  its  de« 
velopment  in  their  hands. 

♦       4>       4> 

The  recent  action  of  the  British  Ad- 
miralty in  suddenly  abandomu^  t\!ftXT 
long  and  s\,ub\>ottiV^  ^^\|^^^\\a»gl«  «oA. 
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^lacing  the  engineers  of  the  navy 
lenceforth  on  full  equality  with  the 
•  executive  "  or  line  officers,  is  doubly 
ateresting  to  American  engineers. 
^iTst,  it  is  an  unreserved  official  ac- 
nowledgment  of  the  engineers'  long- 
gfnored  claim  to  a  position  correspond- 
ag  to  his  real  importance  on  board 
hip — an  acknowledgment  from  the 
lavy  which  is  at  once  the  most  power- 
ul  in  the  world  and  the  most  under  the 
onservative  influence  of  old-time  tra- 
ition.  Second,  it  is  a  thorough-going 
doption,  and  even  extension,  of  the 
ieas  embodied  in  the  United  States 
Personnel  Law,  for  which  this  Maga- 
ine  fought  earnestly  and  consistently. 
I  American  initiative  has  influenced 
lie  administration  at  Whitehall  to  this 
xcellent  reform,  let  us  hope  that  the 
igor  with  which  Britain  has  now  acted 
rill  strengthen  the  mind  of  the  Ad- 
linistration  at  Washington  to  make  a 
ood  law  wholly  effective  in  the  Ameri- 
an  navy. 

For  it  must  have  seemed  at  times, 
ven  to  those  usually  well  posted  on 
le  progress  of  events  in  the  United 
tates  navy,  as  if  Admiral  Melville 
rere  almost  alone  in  his  fight  for  jthe 
nforcement  of  the  amalgamation  fea- 
ire  of  the  Personnel  Law,  which  Presi- 
ent  Roosevelt  (while  assistant  secre- 
iry  of  the  navy)  made  so  prominent 
1  his  report  as  chairman  of  the  Per- 
mnel  Board,  by  his  much  quoted  re- 
lark,  **0n  a  modern  war  vessel  every 
fficer  has  to  be  an  engineer."  This 
ictum  appealed  to  us  as  the  forceful 
tiunciation  of  a  great  truth,  and  we 
ave  been  glad  to  lend  our  voice  to  the 
ivanccment  of  this  great  scheme  of 
aval  progress.  Admiral  Melville  has 
ever  varied  in  asserting  his  faith  in 
le  efficacy  of  this  plan,  t/  honestfy 
irried  out.  But  that  has  been  the 
hole   trouble.      For  a    long  time  it 

'nost  seemed  that  it  was  the  deliber- 
Intention  of  the  naval  authorities 
ike  this  basic  feature  of  the  Pet- 


sonnel  Law  fail  by  doing  absolutely 
nothing  to  enforce  it.  The  younger 
engineers  were  transferred  to  deck 
duty,  but  there  was  no  corresponding 
transfer  of  young  deck  officers  to  the 
engine  room.  We  are  glad  to  know 
that  an  effort,  albeit  a  feeble  one,  is  at 
last  being  made  to  train  all  the  yonng 
officers  as  engineers. 

It  had  seemed  that  the  only  man  of 
prominence  in  the  navy  who  cared  for 
engineering  efficiency  was  Admiral 
Melville,  but  the  report  of  Admiral 
Bradford,  chief  of  equipment,  which 
has  recently  appeared  in  its  complete 
form,  shows  that  another  high  official, 
and  one  trained  in  the  old  school  of 
deck  officers,  is  also  sincerely  con- 
cerned about  the  same  subject.  His 
remarks  are  so  strong  an  argument  for 
the  accuracy  of  the  President  s  position 
that  we  have  given  an  extract  in  otir 
Reviews  elsewhere  in  this  issue. 

Admiral  Bradford  starts  out  with  the 
statement  that  the  modem  war-ship  is 
a  most  complicated ,  machine,  filled 
with  complicated  machinery,  and  need- 
ing men  skilled  in  the  knowledge  of 
such  machinery  to  handle  it  efficiently. 
He  develops  this  theme  admirably,  and 
closes  by  saying,  *  •  Engineering  knowl- 
edge is  constantly  required  of  officers 
when  at  sea."  We  are  glad  to  note 
that  this  is  not  a  belated  opinion  of  the 
Admiral,  but  that,  as  given  in  his  re- 
port, it  is  a  repetition  of  a  former 
opinion  submitted  to  the  Navy  Depart- 
ment. We  feel  that  this  frank  expres- 
sion of  his  views  by  an  officer  of  Ad- 
miral Bradford's  standing  is  a  most 
encouraging  sign  for  the  friends  of  en- 
gineering efficiency  in  the  navy,  and 
we  hope  it  will  encourage  other  pro- 
gressive men  of  high  rank  to  put  them- 
selves on  record  with  Admirals  Mel- 
ville and  Bradford,  and  so  hasten  the 
completion  of  the  transition  period 
and  bring  Its  fruition  in  the  shape  of 
the  modem  naval  officer — the  fighting 
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OF  THE  royal  NAVY. 


Memorandum   of  the  First 

;t  the  Admiralty  has  been  aroused 

the  incessant  efforts  of  civilians 
i  by  the  engineering  press  to  a 
n  of  the  danger  in  the  existing 
iffairs  with  regard  to  the  engineer 
:  the  naval  service,  and  in  a  mem- 
signed  by  the  First  Lord,  and 
made  public,  the  beginning  of  a 
r  of  things  is  announced.  We  say 
ning,  because  the  plan  set  forth  in 
>randum  relates,  so  far  as  the  pres- 
mcemed,  with  the  education  and 
)f  the  men  by  whom  the  vessels  of 
are  hereafter  to  be  supplied.  That 
e  right  place  to  begin,  all  will  ad- 
if  the  plan  is  but  carried  out  with 

of  thoroughness  permissible  un- 
ovisions  it  should  result  in  giving 

an  engineering  strength  and  effi- 
e  lack  of  which  is  now  its  most 
efect. 

ich  a  change  was  impending,  some 
tresaw.  Writing  in  this  Magazine 
nber,  1902,  in  comment  upon  the 
orebodings  of  Mr.  Johnson,  Mr. 
id  said,  referring  to  the  transfer 
I  duties  from  the  engineers  to  ex- 
ficers:  "As  a  matter  of  fact,  in  my 
.  this  is  simply  the  beginning  of  a 
t  which  is  bound  to  lead  to  the 
ults  as  have  been  reached  in  the 

navy." 
cFarland   called    attention   to   the 
when  Mr.  Welles  was  Secretary  of 
ed   States   Navy,  as   far  back   as 

1865,  he  recognised  the  fact  that 
ougMy    competent    naval    officer 


Lord  of  the  Admiralty. 

should  be  an  engineer  as  well  as  a  sailor. 
More  recently  Rear  Admiral  Bradford, 
Chief  of  the  Bureau  of  Equipment  and 
Repair,  in  the  United  States  navy,  said: 

"A  modern  ship  of  war  is  one  of  the 
most  complicated  machines  in  existence.  It 
is  filled  with  machinery  of  various  sorts 
from  one  end  to  the  other.  The  finished 
ship,  ready  for  service,  is  of  great  cost  and 
enormous  value  to  the  government.  It  is 
worth  nothing  unless  efficiently  handled  and 
kept  in  readiness  for  service.  These  duties 
devolve  upon  seagoing  officers;  they  must 
operate,  repair  and  tenderly  care  for  the  im- 
mense number  of  living  parts  of  their  ships. 
In  intricacy  they  compare  with  the  arteries, 
veins,  sinews,  and  other  parts  of  the  hu- 
man body.  Is  it  expected  that  officers  and 
men  who,  when  placed  on  board  of  a  ship, 
make  their  first  acquaintance  with  this  vast 
number  of  machines  and  moving  parts,  can 
understand  them?  Is  it  expected  they  will 
know  how  to  manipulate  them  if  without 
previous  experience  and  ignorant  of  their 
design  and  construction?  It  requires  no 
professional  knowledge  to  decide  such  a 
question.  A  great  proportion  of  the  re- 
pairs now  required  to  the  interior  parts  of 
cruising  ships  are  caused  by  a  want  of 
familiarity  on  the  part  of  those  who  have 
charge  of  them.  The  only  possible  way 
that  these  ships  can  be  kept  efficient  is  to 
have  the  officers  and  men  who  go  in  them, 
and  who  are  responsible  for  their  efficiency^ 
obtain  previous  knoYj\eA!g|t  ol  ^€«  vBiV^ttafik 
fittings  by  supervvsmi^  \V«ax  c5yMX.T>\OCv*^ 
The  best  cuginteTs  iovavA  <3(a  Vsw^  o\  ^Q» 
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lodern  ocean  greyhounds  are  those  from 
le  shops  of  Glasgow  and  other  great  ship- 
Liilding  plants.  The  best  locomotive  driver 
.  the  one  who  has  built  his  engine  and 
nows  every  screw,  every  rivet,  and  every 
art  in  it.  There  is  no  doubt  that  all  inte- 
or  moving  mechanism  actuated  by  steam, 
impressed  air,  hydraulics,  or  electricity 
lould  be  constructed  and  installed  under 
le  supervision  of  seagoing  officers. 
"I  believe  that  all  seagoing  officers  should 
)end^a  considerable  amount  of  time  on 
lore  acquiring  a  knowledge  of  the  integral 
arts  of  the  huge  and  costly  machines  placed 
1  their  hands  when  at  sea  and  which  they 
lust  fight  and  maintain  ready  to  fight." 
The  result  of  all  the  agitation  in  the 
United  States  was  the  enactment  of  the  so- 
illed  "personnel"  law,  which  provided  for 
le  amalgamation  of  the  engineer  and  line, 
r  executive,  officers,  with  the  idea  of  mak- 
ig  every  officer  an  engineer,  giving  posi- 
ve  rank  to  all  alike.  The  operation  of 
lis  law  has  unfortunately  been  hampered 
Y  the  absence  of  an  enforcement  clause 
squiring  regular  alternation  of  service  on 
sck  and  in  the  engine  room,  and  Admiral 
[elville  has  repeatedly  called  attention  to 
le  necessity  of  some  order  or  enactment 
)vering  this  point,  but  in  its  essential  feat- 
res  the  personnel  law  of  the  United  States 
avy  is  a  frank  acceptance  of  the  fact  that 
rtry  officer  on  a  modern  war  vessel  has 
)  be  an  engineer. 

In  the  introduction  to  the  present  mem- 
randum.  Lord  Selborne  now  takes  prac- 
cally  the  same  position,  accepting  the  facts 
hich  have  been  so  forcibly  laid  before  him 
f  Mr.  D.  B.  Morison  and  the  other  engi- 
eers  who  appeared  before  him  in  deputa- 
on  about  a  year  ago.  After  referring  to 
le  changes  which  have  resulted  from  the 
doption  of  steam  power,  and  the  de- 
slopment  of  the  modem  ironclad,  he  pro- 
;eds: 

"In  the  old  days  it  sufficed  if  a  naval  offi- 

ir  were  a  seaman;  now  he  must  be  a  sea- 

lan,  a  gunner,  a  soldier,  an  engineer,  and 

man  of  science  as  well.     It  is  not  only 

tat  machinery  driven  by  electric,  hydraulic, 

r  steam  power  is  every  year  becoming  more 

mplicatcd    in   character   and   multiplying 

brm,  and  that  therefore  a  more  extensive 

cation   in  applied  science  is  necessary 

specialised  officers,  but  m  vanowa  "Wkj^ 


the  need  for  a  more  general  sdentific  trna- 
ing  has  become  tipputDtJ* 

The  necessity  for  unity  in  action  of  dl 
departments  of  the  service  must  be  ad- 
mitted, but  under  the  present  sytttm  sncfc 
action  is  practically  impossible. 

"The  executive,  the  engineer,  and  the  ma- 
rine officers  are  all  necessary  for  the  efr 
ciency  of  the  fleet;  they  all  have  to  ion 
side  by  side  throughout  their  career;  their 
unity  of  sentiment  is  essential  to  the  welfare 
of  the  navy;  yet  they  all  enter  the  service 
under  different  regulations,  and  they  have 
nothing  in  common  in  their  early  training. 
The  result  is  that  the  executive  officer,  tm- 
less  he  is  a  gunnery  or  torpedo  specialist, 
has  been  taught  but  a  limited  amount  of 
engineering,  although  the  ship  on  which  be 
serves  is  one  huge  box  of  engines;  that 
the  engineer  officer  has  never  had  any  train- 
ing in  executive  duties;  that  from  lack  of 
early  sea  training  the  marine  officer  is 
compelled,  sorely  against  his  will,  to  remain 
comparatively  idle  on  board  ship  when  ev- 
ery one  else  is  full  of  work;  and  that  the 
spirit  of  unity  has  not  yet  been  carried  to 
its  full  development.** 

Having  this  unity  in  view  the  new  scheme 
provides  for  a  standard  and  uniform  pre- 
liminary training  for  all  three  branches. 
Thus  it  has  been  decided  that  henceforth: 

"All  officers  for  the  executive  and  engi- 
neer branches  of  the  navy  and  for  the 
Royal  marines  shall  enter  the  service  as 
naval  cadets  under  exactly  the  same  con- 
ditions, between  the  ages  of  12  and  13 ;  that 
these  cadets  shall  all  be  trained  on  exactly 
the  same  system  until  they  shall  have 
passed  for  the  rank  of  sub-lieutenant,  be- 
tween the  ages  of  19  and  20 ;  that  about  the 
age  of  20,  these  sub-lieutenants  shall  be 
distributed  between  the  three  branches  of 
the  service  which  are  essential  to  the  fight- 
ing efficiency  of  the  fleet — the  Executive, 
the  Engineer,  and  the  Marine." 

The  result  aimed  at  is,  to  a  certain  point, 
community  of  knowledge,  and  lifelong 
commimity  of  sentiment.  The  only  ma- 
chinery which  can  produce  this  resuh  is 
early  companionship  and  community  of  in- 
struction. These  opportunities  will  be  se- 
cured by  a  policy  of  one  system  of  supply, 
one  system  of  entry,  and^one,^  system  of 
training.         ^  9'^'^^^  by  V^aOgre 

TV^  ^<t\»\%  cA  ^<t  Ts^«QDL  q{  education 
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be  given  here,  but,  in  brief,  it  in- 
four  years  at  the  Royal  Naval  Col- 
id  three  years  at  sea  as  midship- 
studying  alike  the  theory  and  prac- 
seamanship,    navigation,    gunnery, 
work,  and  engineering.    The  three 
cruise    will    be    followed    by   three 
at  Greenwich  in  mathematics,  navi- 
and   pilotage,   and   six   months   at 
juth  in  gunnery,  torpedo  work,  and 
ring;    after    which    the    candidates 
be  examined  and  passed  on  to  the 
sub-lieutenant. 

comes  in  the  critical  point  in  the 
The  sub-lieutenants  now  are  to 
Tentiated  to  fit  them  for  the  sev- 
)artments  in  which  their  work  will 
)rward  be  applied.  The  three 
s  of  the  executive,  the  engineer, 
marine  will  be  filled,  primarily  by 
>ice  of  the  candidates  themselves, 
ferably  by  the  selection  of  the  Ad- 
It  is  assumed  that  the  greater 
the  men  will  leave  the  distribution 
admiralty,  but  so  long  as  human  na- 
itinues  to  be  as  it  is,  we  may  be  rea- 
sure  that  the  more  attractive  execu- 
ich  will  be  sought  by  most.  This  has 
reseen  in  the  provision  for  greater 
onal  pay  in  the  engineer  branch,  to 
p  for  the  greater  attraction  of  the 
'e  branch,  but  it  is  more  than  pos- 


sible that  the  question  of  choice  will  have 
to  be  eliminated  altogether,  and  the  men 
placed  by  the  government  where  they  are 
most  needed. 

The  vital  points  of  rank  and  executive 
authority  in  their  domain  have  not  been 
overlooked  for  the  engineers,  and  the  ne- 
cessity for  granting  these  has  been  realised 
and  accepted.  Thus  the  whole  scheme  ap- 
pears to  be  reasonably  complete,  needing 
only  the  lessons  of  experience  in  carrying 
it  out  to  enable  the  defects  to  be  remedied. 
That  the  plan  is  the  result  of  numerous 
compromises  is  evident  from  a  mere  ex- 
amination of  the  wording  of  the  memoran- 
dum, but  when  we  consider  that  it  was 
prepared  by  a  board  on  which  no  engineer 
officer  had  a  seat,  we  cannot  but  express 
surprise  that  it  grants  as  much  as  it  does. 

As  the  scheme  goes  into  effect  in  July, 
1903,  seven  years  must  elapse  before  the 
first  lot  of  sub-lieutenants  will  present 
themselves,  under  the  new  system,  for  ap- 
pointment in  the  several  branches  of  the 
service,  and  we  may  reasonably  suppose 
that  at  least  ten  years  must  elapse  before 
any  very  appreciable  effect  can  be  expected 
in  the  personnel  of  the  navy.  It  is  de- 
voutly to  be  hoped  that  no  great  naval  war 
may  occur  before  that  time,  and  compel  a 
disastrous  exhibition  of  the  true  state  of 
affairs  existing  at  the  present  time. 


THE  FRICTION  OF  HIGH-SPEED  JOURNALS. 

A  AND  RESULTS  OF  RECENT  INVESTIGATIONS   IN  GERMANY  COMPARED  WITH  EARLIER 

EXPERIMENTS. 

O.   Lasche — Verein   Deuischer  Ingcnieurc, 


a  long  time  the  early  experiments 
I  General  Morin  concerning  the  laws 
\  friction  were  accepted  as  conclusive 
leers  in  all  parts  of  the  world,  but 
no  doubt  that  this  was  partly  due  to 
!nce  of  reliable  experiments  by  any 
thority.  The  general  results  of  expe- 
i  machine  construction,  however,  led 
is  observers  to  perceive  that  modem 
;  of  lubrication,  together  with  the 
^eds  in  practical  use,  caused  material 
itions  in  the  older  laws  to  be  neces- 
The  experiments  of  Woodbury, 
n,  and  Tower  proved  conclusively 
many  instances  the  coefficients  de- 
y  Morin  were  too  high,  and  also 


that  the  speed  of  the  rubbing  surfaces  ex- 
erted a  distinct  effect  upon  the  amount  of 
friction.  The  question  of  temperature  ap- 
peared as  an  important  element  in  the  prob- 
lem, so  that  the  whole  subject  has  gradually 
assumed  a  more  complex  form  than  was 
formerly  assumed  to  be  the  case. 

In  the  course  of  the  experiments  with  the 
high-speed  electric  locomotives  constructed 
by  the  Allgemeine  Elektricitats-Gesell- 
schaft  upon  the  Berlin-Zossen  military  rail- 
way it  became  evident  that  further  experi- 
ments upon  the  frictional  resistance  ol  t:iL- 
tremely  high  speed  \outt«\^  "vw^  ^<t€Yt5&X^ 
An  extensive  senes  oi  1^^%  ^^^  ^&!kKit\ot^. 
made  by  the  company,  and  >i!ti^  daXa.  atA  t^ 
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ilts  as  well  as  an  full  account  of  the  meth- 
is  employed,  are  contained  in  a  series  of 
ipers  by  Herr  O.  Lasche  in  recent  issues 
[  the  Zeitschrift  des  Vereines  deutscher  In- 
enieure,  from  which  we  make  some  ab- 
racls. 

Formerly  journals  running  at  high  rota- 
ve  speeds  were  subjected  to  light  pres- 
ires  and  could  be  made  of  small  diameter, 
iving  moderate  lineal  speeds.  When  heavy 
►ads  were  to  be  sustained  the  speeds  were 
sually  slow  and  the  necessary  bearing  sur- 
ice  was  obtained  by  lengthening  the  jour- 
al.  At  the  present  time,  however,  engi- 
eers  are  obliged  to  consider  bearings  in 
hich  the  speeds  are  from  i,ooo  to  3,000 
evolutions  per  minute,  while  the  shafts 
irry  armatures  or  fly  wheels  of  many  tons 
I  weight.  These  conditions  demand  jour- 
als  of  large  diameter,  in  order  to  secure  the 
?cessary  strength  and  stiffness,  thus  intro- 
iicing  the  necessity  for  high  circumferential 
)eeds,  while  it  is  also  desirable  that  the 
mrnals  be  of  moderate  length,  in  order 
lat  perfect  bearings  should  be  assured,  th'.s 
ivolving  high  unit  pressures.  Under  such 
rcumstances  it  is  evident  that  the  results 
I  earlier  experiments,  conducted  under  al- 
igether  different  conditions,  cannot  be  ac- 
rptcd  as  safe  guides  in  design. 
Herr  Lasche  discusses  the  experiments  of 
/oodbury,  Thurston,  and  Tower,  plotting 
lem  in  an  ingenious  system  of  isometric 
)-ordinates  permitting  the  exhibition  of 
iree  dimensions  in  a  convenient  graphical 
anner,  and  showing  that  even  with  the 
oderate  limits  within  which  they  were 
mducted  the  coefficient  of  friction  varied 
ith  variations  in  speed  and  temperature, 
jntrary  to  the  experiments  of  Morin.  For 
odern  conditions,  however,  in  which  the 
leal  speeds  of  the  journals  are  as  high  as 
)  to  30  metres  per  second  in  connection 
ith  pressures  as  great  as  10  to  15  kilo- 
•ammes  per  square  centimetre,  these  ear- 
iT  experiments  furnish  but  indications  of 
e  necessity  for  further  investigation. 
For  a  detailed  description  of  the  appar- 
us  used  in  the  present  experiments  refer- 
ice  must  be  had  to  Herr  Lasche's  original 
ipers.  In  general  it  consisted  of  a  short 
laft,  supported  in  its  own  bearings  at  the 
id  and  surrounded  by  the  experimental ' 
aring  between.  The  experimental  bcar- 
gr  was  arranged  so  that  a  \\il\t\^  iotc^ 


could  be  exerted  upon  it,  this  bringing  t 
load  upon  the  lower  half  of  the  journal  be 
The  lubrication  was  effected  by  the  ri 
system  and  also  could  be  maintained  by 
continuous  flow,  while  the  speed,  tempei 
ture,  and  power  were  capable  of  indepe 
dent  variation  and  of  continuous  and  a 
curate  measurement.  Electric  driving  w 
employed,  so  that  the  power  was  und 
close  control  and  observation.  With  tl 
apparatus  tests  were  made  with  circumf< 
ential  speeds  as  high  as  25  metres  per  s( 
ond,  and  under  pressures  reaching  15  k 
ogrammes  per  square  centimetre,  wh 
temperatures  above  100**  C.  were  observe 
the  higher  temperatures  being  artificial 
produced  by  electric  resistance  coils. 

The  general  results  of  the  experimer 
may  be  abstracted  as  follows: 

When  the  speed  and  the  temperature  1 
mained  constant,  the  former  being  10  meti 
per  second  and  the  latter  50*  C,  the  c 
efficient  of  friction  was  practically  consta 
for  all  the  materials  experimented  upon,  t 
ing  equal  to  0.04,  the  work  of  friction  nat 
rally  increasing  with  the  dimensions  of  tl 
journal.  If  the  speed  and  the  temperature  r 
mained  constant  it  was  found  that  at  fir 
the  coefficient  of  friction  increased  with  tl 
speed,  until  a  velocity  of  between  10  and  : 
metres  per  second  was  attained,  after  whi( 
further  increase  in  speed  produced  a  vei 
flight  effect,  the  coeiBicient  remaining  pra 
tically  constant. 

With  regard  to  the  influence  of  temper 
ture,  the  experiments  of  Tower  were  coi 
firmed  in  that  the  coefficient  of  friction  d 
minished  with  the  rise  in  temperature,  i 
to  about  100°  C.  When,  however,  the  ter 
perature  passed  125"  C.  the  oil  ceased 
act  as  a  lubricant,  and  the  work  of  fricti' 
became  excessive,  so  that  it  is  advisable 
keep  the  temperature  below  about  loo"* 
in  practice.  This  may  generally  be  accoi 
plished  by  making  the  bearings  of  sufficie 
mass  to  permit  the  rapid  conduction  of  tl 
heat  away  from  the  bearing.  It  is  al 
well  in  high  speed  bearings  to  provide  an  ( 
reservoir  of  sufficient  capacity  to  allow  tin 
for  cooling,  in  which  case  the  temperatu 
may  be  kept  down  by  continuous  circulati( 
of  the  lubricant 

So  far  as  materials  are  concerned,  the  r 
suits  of  tests  with  journals  of  open  hear 
?X<ifi\,  Voc^  ^\Rfc\,  wvd  nickel  steel,  runnii 
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earings  of  gun  metal  and  white  metal, 
ved  that  no  appreciable  change  was  pro- 
jd  in  the  coefficient  of  friction.  The 
ce  of  material  may  therefore  be  left  to 
r  considerations  than  those  of  friction, 
te  metal  is  to  be  preferred  to  bronze 
jun  metal,  for  bearings  under  heavy 
sure  because  it  gives  gradual  warning 
eating  and  wear,  instead  of  seizing  the 
nal,  as  may  occur  with  g^n  metal  bush- 

le  character  of  the  lubricant  also  is  of 
paratively  small  consequence,  provided 
)od  quality  be  used.  Sperm  oil  gave 
tly  better  results  than  rape  seed  or  im- 
il  oil,  but  it  was  evident  that  the  dis- 
ition  of  the  lubricant  is  more  import- 
than    moderate    variations    in    quality. 


The  oil  passages  cut  in  the  bushings  should 
be  so  formed  that  the  lubricant  is  draws 
in  the  direction  of  rotation,  and  sharp  edges 
should  be  avoided  as  apt  to  scrape  the  oil 
from  the  surface  which  it  is  intended  to 
lubricate.  Herr  Lasche,  however,  empha- 
sises the  value  of  the  oil  as  a  cooling  me- 
dium, maintaining  that  an  oil  reservoir  of 
ample  size  accompanied  by  an  active  circu- 
lation of  the  lubricant  is  the  most  eflFective 
means  of  maintaining  a  safe  working  tem- 
perature which  can  be  employed. 

In  view  of  the  increasing  employment  of 
high  rotative  speeds  in  large  and  heavy  ma- 
chinery these  later  researches  upon  the  con- 
ditions surrounding  frictional  resistance 
cannot  fail  to  be  of  great  value  to  the  de- 
signing and  operative  engineer. 


THE  ELECTRIC  DRIVING  OF  MACHINE  TOOLS. 

CX)NSIDERATION  OF  THE  REQUIREMENTS  OF   MACHINE-TOOL  OPERATION    WITH    ESPECIAL 
REFERENCE  TO  ELECTRIC  DRIVING. 

Charles  Day — New  York  Electrical  Society. 


is  becoming  more  and  more  fully  ap- 
preciated that  the  maximum  efficiency 
in  machme  shop  operation  can  be  at- 
d  only  by  taking  into  account  all  the 
d  operations  in  connection  with  theii 
ndence  upon  each  other,  and  that  any 
ipt  to  treat  a  single  question  by  itself 

result  in  an  imperfect  solution  of  the 
ems  with  which  it  is  connected.  There 
mdoubtedly  been  much  misunderstand- 
n  regard  to  the  advantages  and  defects 
lectric  driving  of  machine  tools,  be- 
i  it  has  thus  been  considered  as  a  thing 

from  the  operation  of  the  tools  them- 
s,  when  the  question  is  above  all  others 
ident  upon  the  whole  subject  of  shop 
ition.  The  motive  power  is  but  one 
mt   in   the   general    scheme   of   which 

part  should  be  given  its  due  propor- 
3f  consideration. 

a  paper  recently  presented  before  the 
York  Electrical  Society  by  Mr.  Charles 

the  relation  of  the  requirements  of 
nachine  tool  operations  to  the  motive 
r  arc  discussed  in  connection  with  elec- 
riving,  and  some  abstracts  of  his  treat- 
of  the  questions  are  here  given. 
:er  calling  attention  to  the  advantages 
e  graphical  method  of  analysing  the 
8  of  the  cost  of  manufactures,  the  im- 


portance of  the  development  of  the  full 
capacity  of  the  tool  equipment  is  noted. 
This  development  should  begin  in  the  pat- 
tern shop  and  the  forge  department,  where 
the  work  should  be  prepared  for  the  tools 
with  full  consideration  not  only  of  the  fin- 
ished product  but  of  all  the  operations 
which  it  must  undergo  in  the  machine  shop. 
Given  properly  prepared  material,  in  shape 
for  convenient  handling  and  machining,  the 
method  of  conducting  the  machine  work 
must  be  considered  as  the  removal  of  the 
necessary  amount  of  material  from  the 
proper  places,  producing  a  finish  of  a  defin- 
ite amount  and  character  in  the  minimum 
amount  of  time. 

The  machining  involves  three  elements, 
the  tool  which  actually  does  the  cutting,  the 
machine  by  which  the  work  and  the  de- 
terminate movements  are  performed,  and 
the  motive  power  by  which  the  machine  is 
impelled.  Since  the  capacity  of  the  ma- 
chine and  the  amount  of  power  by  which 
it  is  driven  are  entirely  within  the  control 
of  the  designer,  it  is  evident  that  the  speed 
limit  of  the  operation  is  to  be  found  in  the 
material  of  the  tool.  In  this  respect  too 
much  weight  cannot  bt  v^^c^^  ^v^^  ^t.  \\si- 
portance  which  the  TOodtm  \»jiSdl-^v^^  \wX 
steels  bear  to  the  efBdcnc^j  ol  ^^  Tsa.^\T«»% 
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rocess.  Ever  since  the  discovery  by  Messrs. 
aylor  and  White,  that  the  cutting  capacity 
f  air-hardened  tool  steel  could  be  vastly 
icreased  by  proper  heat  treatment,  the 
se  of  such  steels  has  been  increasing,  and 
le  influence  which  the  adoption  of  improved 
laterials  for  cutting  tools  is  having  upon 
lachine-tool  design  is  a  most  interesting  el- 
nent  in  the  question  of  driving.  The  pos- 
;sion  of  these  steels  has  rendered  previous 
ata  concerning  the  cutting  speeds  for  var- 
ms  materials  obsolete,  and  fresh  experi- 
lents  have  become  necessary  to  enable  the 
laximum  cutting  capacity  of  existing  tools 
)  be  determined  and  to  permit  designs  for 
ew  machine  tools  to  be  given  sufficient 
rength  and  powering. 
The  use  of  electric  driving  upon  existing 
lachine  tools  has  rendered  it  possible  to 
lake  such  determinations  with  ease  and 
:curacy,  and  such  experiments  have  shown 
lat  cuts  of  3/16  inch  in  depth  with  a  feed  of 
1606,  could  be  maintained  in  cast  iron  at 
>eeds  of  100  to  125  feet  per  minute.  At 
le  present  time  it  appears  that  the  most 
lefficient  part  of  many  shops  is  the  machine 
juipment,  and  until  this  fact  is  fully  real- 
:ed  by  the  user  the  maximum  output  can- 
ot  be  reached.  With  existing  tools  the 
;eds  provided  are  altogether  loo  slow, 
hile  the  amount  of  power  supplied  and  the 
gidity  of  the  framing  are  both  out  of  all 
roportion  to  the  cutting  capacity  of  the 
)ols  which  may  safely  be  used. 
Having  considered  the  cutting  tool  and  the 
laracter  of  the  machine  in  which  it  is  to 
e  used,  the  subject  of  the  motive  power 
lay  be  considered  intelligently. 
"A  machine  having  been  designed  for  a 
iven  duty,  its  maximum  and  minimum 
Deeds  are  limited  by  the  character  of  the 
ork  it  will  do;  the  number  of  speeds  is 
etermined  by  the  character  of  the  metal 
lachined,  and  the  uniformity  of  the  tool 
teel  and  the  power  required  is  fixed  by 
le  most  severe  conditions  it  must  meet. 

"For  the  average  machine  tool  present 
Dnditions  do  not  demand  a  closer  speed 
sgulation  than  10  per  cent.,  as  no  good 
leans  has  yet  been  reached  for  determining 
le  character  of  the  metal,  and  in  the  aver- 
ife  shop  little  is  understood  about  the  re- 
gions   existing   between    feed,    speed   and 

>th  of  cut  for  various  materials. 

There  are  two  sides  to  the  quesliotv,  vVi.-. 


the  refinement  of  speed  required  by  tk 
various  elements  with  which  we  are  dealiif 
and  the  possibility  of  using  this  refinemot 
to  its  full  efficiency  in  actual  practice.  The 
first  set  of  requirements  may  demand  1 
speed  regulation  of  10  per  cent,  while  the 
second  would  indicate  that  it  is  extremely 
difficult  to  use  it  to  advantage  in  actnal 
practice  with  present  facilities." 

It  is  evident,  therefore,  that  if  the  ma- 
chining is  to  be  done  to  the  best  advantage 
the  speed  of  the  tool  must  be  under  direct 
and  very  convenient  control,  so  that  any 
change  required  for  the  conduct  of  the  work 
to  the  highest  advantage  shall  be  made  by 
the  operator  with  such  readiness  that  he 
may  not  fail  to  avail  himself  of  it.  Thus 
the  cutting  speed  for  steel  depends  upon  its 
tensile  strength  and  elongation,  while  for 
cast  iron  several  variable  elements  enter, 
the  hardness  being  affected  not  only  by 
chemical  composition  but  also  by  the  meth- 
od of  cooling  and  the  size  and  form  of  the 
casting. 

With  the  existing  belt  driven  tools  the 
methods  of  changing  speeds  by  the  use  of 
cone  pulleys  and  back  gearing  are  alto- 
gether unequal  to  the  demands  for  numer- 
ous and  immediate  speed  variations,  and 
unless  electric  driving  can  do  better  it  will 
not  prove  itself  satisfactory  for  the  im- 
proved order  of  things.  When  the  most 
efficient  speeds  for  all  kinds  of  work  have 
been  arranged  aild  tabulated,  and  the  work- 
man has  been  provided  with  appliances  en- 
abling him  to  determine  the  speeds  which 
he  is  obtaining  on  the  cutting  surface,  it  is 
absolutely  essential  that  he  shall  be  able  to 
control  the  speed  of  the  machine  from  any 
point  where  he  may  be  obliged  to  stand, 
without  having  his  attention  diverted  from 
the  work,  and  without  being  compelled  to 
go  through  any  such  performances  as  shift- 
ing belts  or  changing  gears. 

This  requirement  of  ready  and  convenient 
speed  control  indicates  that  the  induction 
motor  is  unsuited  for  the  best  operation  of 
machine  tools  under  existing  conditions. 
When  used  with  cone  pulleys  or  variable 
speed  countershafts  it  is  no  better  than  the 
same  devices  operated  from  a  line  shaft,  so 
that  there  is  nothing  to  be  gained  by  its  use. 
Probably  the  best  results  will  be  obtained 
by  the  use  of  variable-speed  motors  with 
rcv>A\A^\^  vc\\a%t^,  ^«i.d  vicH  a  plan  with  pro- 
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vision  for  intermediate  speeds  obtained  by 
inserting  resistance  in  the  field,  appears  to 
offer  promise.  In  any  desirable  system 
standard  motors  should  be  utilized,  the  con- 
troller being  operated  by  a  single  handle, 
with  the  entire  range  of  speeds  capable  of 
being  passed  over  while  the  work  contin- 
«es. 

It  is  evident  that  electric  driving,  to  be 
a  success,  must  do  so  much  more  than  mere- 


ly replace  link  shafting  and  belt  driving.  It 
must  form  a  part  of  the  new  order  of  ma- 
chine-shop operation,  in  which  every  tool 
is  being  operated  at  its  maximum  capacity 
for  the  greatest  possible  part  of  the  time, 
and  in  which  each  piece  of  work  is  required 
to  be  executed  in  a  predetermined  limit  of 
time,  fixed  by  the  nature  of  the  material, 
the  capacity  of  the  cutting  tool,  and  the 
previous  experience  of  the  superintendent. 


MODERN  POWER  DEVELOPMENT  AND  TRANSMISSION. 

IMPROVEMENTS    IN    SUBDIVISION   AND   APPUCATION  OF  POWER  THE  SOURCE  OF  THE 
EFFICIENCY  OF  THE  WHOLE  PLANT. 

Prof,  J.  /.  Flather— 'American  Association  for  the  Advancement  of  Science. 


A  LARGE  part  of  the  efforts  of  en- 
gineers has  been  devoted  to  the  at- 
tainment of  economy  in  power  gen- 
eration, and  each  fraction  of  a  pound  which 
has  been  cut .  off  of  the  consumption  per 
indicated  horse  power  has  been  recorded 
ms  another  step  in  steam  economy.  While 
this  has  doubtless  contributed  in  no  small 
degree  to  the  improvement  of  the  steam 
engine,  and  made  for  mechanical  progress 
generally,  engineers  are  beginning  to  per- 
ceive that  it  is  quite  possible  to  make  a 
plant  too  efficient  in  one  part  at  the  expense 
of  increased  losses  in  other  portions,  and 
that  it  is  the  efficiency  of  the  whole  which 
demands  consideration. 

The  vice-presidential  address  of  Profes- 
sor J.  J.  Flather,  before  the  section  of  en- 
gineering and  mechanical  science  of  the 
American  Association  for  the  Advance- 
ment of  Science  discusses  the  modem  ten- 
dencies in  the  development  and  transmis- 
sion of  power  in  this  light,  and  some  very 
interesting  examples  are  given  to  show 
how  every  detail  of  a  plant  is  involved  in 
the  final  efficiency. 

In  the  first  place  the  various  elements 
should  be  considered  in  proportion  to  their 
relative  importance.  In  nearly  all  estab- 
lishments the  labor  cost  is  much  greater 
than  the  cost  of  both  power  generation  and 
transmission,  so  that  any  expedient  by 
which  the  labor  cost  may  be  appreciably 
reduced  is  justified,  even  though  the  cost 
of  the  power  be  increased  thereby.  The  ex- 
penditure of  power  is  therefore  a  consid- 
eration secondary  to  the  advantages  and 
economtcaJ   output   obtained    by    its    use. 


These  advantages  include  not  only  imme- 
diate convenience  to  the  operator,  but  also 
the  ease  of  arrangement  of  tools,  facil- 
ity in  extension  of  plant,  saving  of  floor 
space,  and  everything  which  conduces  to 
better  utilization  of  the  work  of  the  em- 
ployees. 

Naturally  the  element  in  power  application 
which  affects  most  nearly  the  efficiency  of 
the  labor  is  that  of  transmission.  It  is 
freely  admitted  that  transmission  by  shaft- 
mg  and  belting,  even  when  the  line  is  well 
planned  and  accurately  aligned,  absorbs  a 
large  proportion  of  the  power  generated  by 
the  engine,  ranging  from  30  to  50  per  cent., 
according  to  circumstances,  and  even  at- 
taining to  75  per  cent,  of  the  total  power  in 
instances  where  the  buildings  are  scattered 
and  distances  are  excessive.  As  an  example 
of  the  extent  to  which  transmission  losses 
may  offset  the  benefits  of  an  economical 
power  plant  Professor  Flather  cites  the 
experience  of  the  Baldwin  Locomotive 
Works,  in  which  it  was  found  to  conduce 
to  a  higher  general  efficiency  to  replace  aa 
economical  central  Corliss  engine  by  a  num- 
ber of  less  efficient  smaller  engines  in  vari- 
ous parts  of  the  works,  in  order  to  dimin- 
ish transmission  losses. 

Naturally  the  knowledge  of  the  magni- 
tude of  transmission  losses  with  the  use  of 
shafting  and  belting  has  led  to  a  consider- 
ation of  electric  driving,  and  in  many  cases 
:  marked  economy  has  been  shown  by  the 
substitution  of  electricity  for  the  older  sys- 
tems of  transmission.  TVwt  ^S5vc«xvr?3  ^\ 
electrical  transimsivotv  ol  v^hjw,  Vorw^Ntx, 
is  not  always  t\\|^Viw  iViaxi  mwSMKKicaX  toriOft.- 
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Is,  as  Professor  Flathcr  cl6arly  shows, 
is  common  to  assume  for  electric  motors 
such  computations  their  maximum  effi- 
cacy, while  in  actual  service  the  average 
irden  will  be  not  more  than  two-thirds 
ill  load,  so  that  the  motor  efficiency  should 
)t  be  taken  at  more  than  about  75  per 
nt.  Combining  this  with  the  generator 
id  transmission  losses  gives  a  total  effi- 
ency  of  about  60  per  cent,  of  the  power 
:  the  engine  delivered  at  the  tool. 
In  considering  the  advantages  of  electric 
ansmission,  therefore,  it  is  wise  to  as- 
ime  that  the  actual  efficiency  of  the'elec- 
ic  portion  is  not  appreciably  greater  than 
lat  of  shafting,  unless  the  location  of 
lildings  renders  the  case  a  special  one. 
he  principal  gain  due  to  electricity,  there- 
ire,  must  be  found  in  other  considerations 
lan  those  of  mere  efficiency  of  transmis- 
on,  and  those  other  considerations  are  not 
fficult  to  perceive.  Thus  the  ability  to 
ange  the  position  of  the  machines  on  the 
3or  may  result  in  a  gain  of  floor  space  of 
uch  greater  value  than  the  whole  cost  of 
le  power  used,  or  it  may  enable  the  oper- 
ors  to  work  to  better  advantage,  and  thus 
icrease  the  output  proportionately. 
The  ability  to  take  the  power  tool  to  the 
ork  is  in  many  cases  a  cause  of  saving 
I  time  amounting  to  far  more  in  money 
ilue  than  the  amount  of  power  involved, 
:sides  the  possibility  which  it  affords  for 
^placing  expensive  hand  labor  by  power 
achines  and  tools.  These  are  the  strong 
Dints .  of  electric  transmission,  and  it  is 
>  such  considerations  that  the  works  man- 
ner must  turn,  and  not  to  the  secondary 
le  of  mere  power  economy. 
The  method  of  distribution  also  comes 
p  for  consideration.  At  the  present  time 
luch  is  heard  about  the  great  advantages 
I  an  independent  motor  to  each  machine, 
Jt  Professor  Flather  shows  that  the  ques- 
on  should  be  decided  according  to  the 
auditions  of  each  case.  When  individual 
lotors  are  employed,  each  motor  must  be 
ipable  of  overcoming  the  maximum  re- 
stance  of  the  tool  to  which  it  is  attached, 
his  means  that  in  many  instances  its  aver- 
se load  will  be  much  less  than  its  most 
"'^cnt  capacity.     Thus  a  planer  opposes 

ore  resistance  at  the  moment  of  the  re- 
ef the  platen  than  at  any  other  time, 

he  motor  must  be  able  to  ovetcome 


this.  For  such  purposes  the  motor  should 
be  capable  of  sustaining  a  large  overload  for 
a  few  moments,  and  unless  the  designer 
understands  the  nature  of  the  tool  to  be 
driven  the  results  may  be  anything  but  satis- 
factory. When  there  are  wide  variations  in 
the  amount  of  power  required  the  average 
efficiency  of  the  motor  will  be  very  low, 
and  in  such  cases  it  may  be  advisable  to 
resort  to  group  driving,  the  electric  motor 
operating  a  short  line  of  shafting  from 
which  several  machines  are  driven.  The 
motor  may  then  be  proportioned  much  more 
nearly  to  the  average  load  of  all  the  ma- 
chines which  it  drives,  since  the  maximum 
resistance  will  never  be  offered  by  all  the 
machines  simultaneously. 

In  considering  the  question  of  prime 
movers  Professor  Flather  called  attention  to 
the  great  advantages  of  the  internal-com- 
bustion motor  when  used  in  connection  with 
producer  gas  or  with  the  waste  gases  from 
metallurgical  furnaces.  The  high  thermal 
efficiency  of  the  gas  engine  and  the  lower 
cost  of  the  fuel  used  combine  to  render  this 
the  most  promising  direction  for  efforts  to 
secure  greater  economy  in. the  generation 
of  power.  The  reciprocating  steam  engine, 
while  approaching  its  limits,  has  not  yet 
reached  its  highest  degree  of  perfection, 
and  higher  economy  may  be  expected  by  the 
use  of  high-pressure  superheated  steam  in 
compound  jacketed  engines.  The  question, 
however,  is  not  so  much  higher  efficiency 
as  it  is  economy  of  operation.  From  this 
point  of  view  the  steam  turbine  offers  ad- 
vantages superior  to  those  shown  by  its 
predecessor.  The  superior  steam  economy 
of  the  turbine  under  variable  loads,  and  its 
marked  capacity  for  temporary  overloading 
without  impaired  efficiency  show  that  under 
modern  conditions  it  must  become  a  most 
formidable  competitor  of  the  slow-speed 
reciprocating  engine. 

Broadly,  then,  the  tendencies  of  modem 
engineering  in  the  field  of  power  genera- 
tion and  transmission  are  in  the  direction 
of  greater  efficiency,  not  primarily  of  the 
generating  machinery,  but  of  the  machinery 
of  application,  and  especially  of  the  labor 
of  the  operators.  These  results  being  ac- 
complished, steam  or  fuel  economy  may 
well  be  considered,  but  it  should  alwajrs  be 
remembered  that  it  is  the  total  efficiency 
o\  xYv^  '«\tfi\^  ^wv\.  'vVCv^x  ^>&»MVd  he  attained. 


GEODETIC  WORK  IN  HIGH  LATITUDES. 


UREMENT  OF  AN  ARC  OF  THB  MERIDIAN   IN   SPITZBERGEN  BY  THE  RUSSIAN- 
SWEDISH   EXPEDITIONS. 


A.  Hansky— Revue 

ent  knowledge  of  the  figure  of 
h  is  based  upon  the  comparison 
ious  measurements  of  arcs 
been  made  upon  its  surface, 
remcnts  have  been  made  at 
ig  periods  by  means  of  meth- 
atus  of  varying  degrees  of  pre- 
ice  an  important  element  in  the 
1  has  been  the  determination  of 
eight  to  be  given  to  the  differ- 
this  reason  it  has  been  thought 
ipeat  some  of  the  earlier  meas- 
to  make  entirely  new  ones  by 
nay  be  replaced  or  checked, 
ous  measurements  which  were 
1  about  1740  by  Bouguer  and 
e  to  determine  the  length  of 
meridian  near  the  equator,  are 
1  by  an  expedition  under  the 
le  French  government,  while 
laupertuis  in  Lapland  is  to  be 
1  arc  measured  in  Spitzbergen, 
rees  further  north,  by  parties 
veden  and  by  Russia. 
)f  the  Russian*  party  in  Spitz- 
icribed  in  a  most  interesting 
:ent  issues  of  the  Revue  Gen- 
nces  by  M.  Hansky,  one  of  the 
observatory  of  Pulkova,  who 
member  of  the  party  and  took 

in  the  work. 

lying  between  76**  31'  and  80* 
:ude,  is  only  about  1,000  kilo- 
the  north  pole,  and  is  prac- 
thest  land  north  available  for 
:,  involving  the  establishment 

monuments  and  stations  of 
3n.  Formerly  a  great  fishing 
•ially  for  the  whale  fisheries, 
re  now  but  rarely  visited  by 
5,  occasional  expeditions  only 
-cm  Russia  and  Norway. 
ages  offered  by  Spitzbergen 
or  the  measurement  of  a  polar 
sived  by  Sabine  as  long  ago  as 
suggestion  was  not  followed 
1  government.  In  1861,  as  a 
^position  made  by  Otto  Torel] 
fty  of  Sciences  of  Stockholm, 


Ginhale  des  Sciences, 

preliminary  reconnoisances  were  made  by 
Chydenius  and  Dun^r,  and  later  by  Nor- 
denskjold  and  Dun^r,  these  showing  that  it 
was  possible  to  select  a  number  of  eleva- 
tions, all  on  or  near  the  coast,  and  thus 
readily  accessible,  permitting  the  construc- 
tion of  a  system  of  triangles  extending  from 
South  Cape  (76*  30')  to  Little  Table  Island 
(80**  50'),  thus  permitting  the  measurement 
of  an  arc  about  4  degrees  in  length.  When 
it  is  realized  that  the  original  arc  measured 
by  Maupertuis  in  Lapland  was  but  57  min- 
utes in  length  and  that  even  when  pro- 
longed by  Struve  it  was  extended  to  70* 
40'  north  latitude  only,  the  advantages  to 
geodesy  by  the  accurate  determination  of 
the  longer  arc  in  the  much  higher  latitude 
will  at  once  be  seen. 

In  1897  the  Academy  at  Stockholm  pro- 
posed to  the  Imperial  Academy  at  St.  Pet- 
ersburg that  the  work  should  be  under- 
taken jointly,  this  being  especially  desirable 
since  the  islands  are  claimed  to  be  Rus- 
sian territory.  The  proposition  w^as  accept- 
ed and  the  work  placed  in  the  hands  of 
two  commissions,  appointed  by  the  Em- 
peror Nicholas  II  and  by  King  Oscar  II. 
After  some  preliminary  work  in  1898,  the 
main  expedition  started  in  1899,  equipped 
not  only  for  the  geodetical  part  of  the  work, 
but  also  for  general  scientific  research,  in- 
cluding the  botany,  geology,  zoology,  and 
meteorology  of  the  islands,  a  portion  of 
the  staff  arranging  to  winter  there  for  the 
purpose. 

As  an  indication  of  the  high  scientific  char- 
acter of  the  work  it  may  be  mentioned  that 
on  the  part  of  Russia  it  was  under  the 
supervision  of  M.  Backlund,  the  director 
of  the  observatory  at  Pulkova,  with  the  as- 
sistance of  MM.  Pedachenko  and  Hansky, 
the  latter  being  the  author  of  the  papers 
r.ow  under  consideration,  while  among  the 
Swedish  observers  may  be  mentioned 
M.  Jaderine,  the  originator  of  the  valauble 
method  of  base  line  measurement  by  wires, 
as  well  as  the  astronomers  Kti^Viwxv^ '%3Qc- 
bin,  Larsen,  and  Ytco^mX.      Digitized  b 

Apart  irom  tVit  o\wtak!A«&  ^x»  Xa  eCvroaSoR 
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30  jr.  *xiw  j*r».t  '^  tic  wor^i  The  yri»- 
^  ts^.'*rr  *A  «a|:ifl«eTsif  xmerect  is  the 
KiorMf  s'  rs^  vf  the  36  jkt  owxl  ai'm-mim- 
Kf«afe4'^.  &'>,7  f'/T  tjac  vire  lifted  ia  die 

T&e  crr:g:rAj  nvMvi  of  Prof«v/r  Ja- 
eme  icvc/Ived  t3>e  HKe  cr£  iiro  wire*,  ooe 
F  ftei^  and  tfce  crti^r  of  Vra^f,  b'cdj  wb- 
ictei  v>  \ut  i^mt  ttsiiira.  zjA  hoth  pro- 
4e4  with  (hort  fra/itaateid  Kales  anadied 
»  tbe  en4«.  hy  miOLtnring  the  base  sim- 
ttane^^b]/  with  both  wires,  the  difference 
t  the  readings  from  the  two  wires  gare 
le  dau  n«cesbar)r  for  the  temperature  cor- 
set t'/n.  This  method,  using  wires  of  25 
ictres  in  length,  is  far  more  rapid  than  the 
»rmer  one  u<»ing  compensated  bari,  and  the 
egree  of  precision  has  been  fotmd  to  be 
jfte  within  the  limits  demanded  to  make 
le  base  measurement  as  accurate  as  the 
igular  measurement*.  The  discovery,  by 
rofetsor  Guillaume,  of  the  fact  that  the 
\oy  of  36  per  cent,  nidcel  and  64  per  cent, 
eel  possesses  a  remarkably  low  coeflkient 
f  expansion,  about  one- fourteenth  that  of 
latinuin,  has  made  it  possible  to  use  a  single 
ire,  since  the  temperature  variations  of  a 
icasuring  wire,  when  protected  from  the 
lys  of  the  sun,  or  used  at  night,  are  so 
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day  frofli  og^  o  c3odk  is  die 
three  or  ionr  ia  die  iiwn'ing, 

Tbe  rjfiidily  of  dns  vofk.  can  be  apfv 
dated  only  vfaeo  the  cnndiiing  of  d 
grciimd  is  taken  into  oooBderabon.  d 
operators  wading  in  mod  and  water  kne 
deep,  on  portions  of  tiie  base. 

Tbe  triangnlation  was  ooodocted  witboi 
serioos  difficulty  odier  than  that  encoo 
tercd  in  some  places  in  the  oonstroctsoa  < 
the  monoments  from  wfaidh  the  obserratioi 
were  made,  it  being  necessary  in  some  ii 
stances  to  avoid  locations  deeply  coven 
with  ice.  With  the  co-operation  of  tl 
Swedish  expedition,  however,  all  the  tr 
angulation  was  finished  toward  the  doi 
of  1901,  indnding  the  measurement  of 
second  base,  and  it  is  expected  that  tl 
computations  will  be  completed  in  about 
year  from  the  present  This  will  give  t! 
length  of  an  arc  of  the  meridian  of  abo 
4""  10'  in  length,  at  a  much  higher  latitiM 
than  has  heretofore  been  measured,  ai 
the  result  must  be  a  valuable  contributi< 
to  terrestrial  physics  and  geodesy. 


MODERN  MARINE  BOILERS. 

A  COMPARISON  OK  THE  ADVANTAGES  OF  THE    CYLINDRICAL  MARINE  BOILER  WITH  PRESENT 
I'ORMS  OF  WATER-TUBE  BOILERS. 

//.  M.  Rounthwaite— Junior  Institution  of  Engineers, 


"^  O  rntu'li  has  been  said  of  late  about  the 
3     rrl.'itivc     merits    of    cylindrical    and 

wattT-tubc  !)oilcrs  for  marine  service, 
lat  the  Hubjcct  may  seem  rather  thread- 
are,  but  in  matter  of  fact  it  is  one  to  which 
)o  much  study  cannot  be  given,  since  upon 
le  satisfactory  solution  of  the  problem  de- 
etuls  the  determination  of  marine  and  naval 
treiigth  and  even  supremacy.  It  is  espcc- 
illy  typical  of  modern  .development  that 
le  most  important  features  in  naval  devel- 
pinent  to-day  are  its  engineering  questions, 
'he  subject  of  the  training  of  naval  officers 

>cussed  elsewhere  in  this  issue,  and 
re  shall  examine  the  paper  of  Mr. 
Rounthwaite  upon  modttu  mw\t» 


boilers,  recently  presented  before  the  Juni 
Institution  of  Engineers. 

Mr.  Rounthwaite  makes  no  question  abc 
the  fact  that  he  is  a  consistent  advocate 
the  cylindrical  "tank"  boiler,  and  that 
does  not  believe  in  the  water-tube  typ 
and  in  his  paper  he  proceeds  at  once  to  ma 
a  series  of  comparisons  between  the  t^ 
types,  showing  the  defects  inherent  in  wati 
tube  boilers  generally,  and  also  the  ext< 
to  which  cylindrical  boilers  are  free  fr< 
those  defects. 

The  first  feature  to  be  examined  is  tl 
of  the  provision  for  the  combtistion  of  t 
fuel.  In  the  cylindrical  boiler  internal  firi 
\«  «ni\^^^^,  '^TAVt:cvKft.\S\«te  ia  no  necess 
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for  providing  an  external  casing  about  the 
furnaces,  and  nowhere  is  there  a  higher 
temperature  externally  than  that  of  the 
steam  and  water.  With  the  water-tube 
boiler,  on  the  contrary,  the  whole  boiler 
must  be  enclosed  in  a  casing  capable  of  re- 
sisting the  full  heat  of  the  lire,  and  which 
must  at  the  same  time  be  practically  air 
tight  in  order  that  the  outside  air  may  not 
leak  in  to  chill  the  surfaces  and  affect  the 
combustion.  In  practice  such  casings  have 
a  very  short  life,  owing  to  the  action  of  the 
intense  heat  within,  while  any  attempt  to 
cool  them  by  external  air  circulation  re- 
sults in  the  loss  of  much  heat,  since  only 
a  portion  can  be  utilized  for  a  hot  air 
supply  to  the  furnaces.  It  is  very  difficult 
to  maintain  the  casings  in  an  air  tight  condi- 
tion, and  the  consequence  of  the  inevitable 
leaks  is  a  reduction  in  the  efficiency  of  the 
boiler. 

Mr.  Rounthwaite  compares  the  character 
of  the  combustion  in  the  two  types  of 
boiler,  showing  that  the  arrangement  of  the 
tubes  directly  over  the  fire  in  most  forms 
of  water-tube  boiler  prevents  complete 
combustion.  The  result  is  the  production 
of  an  excess  of  carbon  monoxide,  and  in  ad- 
dition to  the  loss  in  efficiency  the  gas  is 
apt  to  re-ignite  in  the  uptake,  to  the  ma- 
terial injury  of  parts  not  intended  to  be 
exposed  to  such  temperatures. 

The  relative  efficiency  of  the  heating  sur- 
faces in  the  two  forms  of  boiler  is  also  con- 
sidered and  it  is  maintained  that  the  surface 
of  the  tubes  of  a  water-tube  boiler  is  only 
about  66  per  cent,  of  an  equal  area  in  the 
cylindrical  type.  The  difficulty  of  cleaning 
the  tubes  of  water-tube  boilers  also  tends 
to  make  them  grow  less  efficient  than  the 
corresponding  portions  of  cylindrical  boil- 
ers, so  that  the  difference  in  boiler  efficiency 
increases  with  the  length  of  a  cruise. 

Questions  of  deterioration  and  repair  are 
also  cited  as  being  in  favour  of  the  cylin- 
drical boiler,  the  tubes  of  water-tube  boil- 
ers being  especially  liable  to  corrosion,  and 
difficult  of  replacement.  The  great  number 
of  joints  renders  the  water-tube  boiler  es- 
pecially liable  to  leaks,  and  experience  has 
shown  that  the  quantity  of  water  required 
to  replace  leakage  is  much  gfreater  with 
the  water-tube  than  with  the  cylindrical 
boiler. 

While  there  is  much  truth  in  many  of  the 


points  which  Mr.  Rounthwaite  has  made 
against  the  water-tube  boiler  and  in  favour 
of  the  cylindrical  type,  there  is  much  to 
be  said  upon  the  other  side.  In  the  first 
place  it  is  not  possible  to  stand  still.  The 
cylindrical  boiler  has  apparently  reached 
its  limit  of  dimensions  and  strength,  and 
higher  steam  pressures  and  more  rapid 
steaming  are  demanded  and  must  be  sup- 
plied from  some  source.  However  satisfac- 
tory the  cylindrical  boiler  may  be  for  steady 
and  continuous  service,  and  its  continued 
employment  in  the  finest  vessels  of  the  mer- 
chant marine  testifies  to  this,  no  more  can 
be  expected  from  it.  Both  types  have  their 
defects,  neither  of  them  at  present  is  con- 
pletely  satisfactory,  neither  of  them  can  in 
its  present  form  expect  to  remain  accept- 
able for  naval  service  under  present  and 
future  conditions. 

The  investigations  of  the  Admiralty  boiler 
committee,  which  have  been  fully  discussed 
in  these  pages,  show  how  fully  all  the 
points  made  by  Mr.  Rounthwaite  are  already 
appreciated  by  naval  engineers,  but  they  al- 
so show  that  the  cylindrical  boiler  is  not  able 
to  meet  the  demands  which  are  before  the 
designers  of  naval  machinery  for  higher 
pressures  and  the  more  rapid  generation  of 
steam.  The  necessity  for  the  use  of  small 
tubes  with  the  water  inside  of  them  is  a 
consequence  of  the  inability  of  larger  shells 
to  stand  the  pressure  without  becoming  ex- 
cessively thick.  How  such  water  tubes  shall 
be  arranged  so  as  to  form  them  into  an  en- 
tirely acceptable  boiler  for  naval  use  has 
not  yet  been  fully  determined,  although 
many  of  the  elements  in  such  a  boiler  de- 
sign have  been  worked  out  as  a  result  of 
experience  with  imperfect  forms.  That  the 
coming  boiler  must  consist  of  such  water 
tubes,  however,  may  be  received  as  an  ac- 
cepted fact,  and  no  showing  of  the  superior- 
ity of  the  cylindrical  boiler  over  the  pres- 
ent forms  of  water-tube  boilers  can  alter 
the  fact.  Speed  is  an  absolute  necessity  in 
modem  naval  design,  and  speed  means 
power.  Greater  power  can  be  obtained  only 
by  improvements  in  engine  and  boiler  de- 
sign, and  experience  has  demonstrated  that 
it  is  along  the  lines  of  higher  pressure  and 
higher  temperatures  that  greater  power  and 
higher  efficiencies  are  to  he,  Vv^^  \xv.  ^N.^'^xs^ 
engines.  TV\ese  i^icVs  Wvcv%  -aATcCxXX.^  >2ca. 
cvVmdr\ca\  boWei  \s  uvwvv^ts^^   win.  ^V  ^C»fc 
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ce  for  such  work.  It  will  doubtless  long 
main  the  accepted  form  for  merchant 
ssels  and  for  naval  service  where  the 
Behest  speed  and  power  is  not  essential, 
tt  it  must  fall  back  into  the  second  place, 
»twithstanding  its  long  and  satisfactory 
cord. 

Under  such  conditions  there  is  little  doubt 
at  the  change  should  be  made  g^radually, 
id  that  the  Admiralty  plan  of  equipping 
ssels  with  boilers  of  both  types  is  emi- 
titly  wise  and  proper. 
The  presence  of  the  cylindrical  boilers  will 
sure  the  maintenance  of  a  certain  propor- 


tion of  the  power  for  genenl  cruising  an< 
for  port  service,  while  the  water  tube  boiler 
of  various  designs  can  be  tested  under  th( 
conditions  of  actual  service  and  thus  hi 
placed  in  a  situation  in  which  the  best  typ< 
will  be  evolved  by  a  process  of  natural  selec 
tion  similar  to  that  from  which  the  cylindri 
cal  boiler  itself  was  developed.  Doubtles! 
mistakes  will  be  made  and  money  expended 
but  the  result  will  be  a  water-tube  boilei 
which  must  prove  acceptable  because  it  will 
be  the  survival  of  the  fittest  among  the  pro 
ducts  of  the  ablest  practical  and  scientific 
engineers  of  the  time. 


WATER  WASTE  IN  CITIES. 


EXPERIMENTAL   METHODS   EMPLOYED  FOK  THX  DETECTION  OF  WASTE  IN  THE  DISTRIBUTION 

SYSTEM  OF  NEW  YORK  CITY. 


Engineering  Record. 


rHE  question  of  the  waste  of  water  in 
large  cities  is  most  important,  espe- 
cially in  view  of  the  demand  which  is 
ing  made  everywhere  for  purer  water  and 
e  introduction  of  filtration  processes, 
lien  there  is  an  ample  supply  of  pure  wa- 
r  at  hand  little  attention  is  paid  to  the 
ckless  waste  which  takes  place,  and  thus 
e  community  becomes  accustomed  to  per 
pita  consumptions  which  are  out  of  all 
oportion  to  the  real  amounts  needed  or 
ally  used.  As  the  supply  becomes  polluted 
id  necessity  arises  for  purification  of  for 
e  derivation  of  a  new  supply  it  almost  in- 
iriably  becomes  necessary  to  consider  the 
duction  of  waste,  in  order  that  the  real 
xessities  of  the  population  may  be  intelli- 
intly  determined.  At  the  present  time  the 
hole  question  of  the  water  supply  of  New 
ork  City  is  under  consideration  of  a  spe- 
al  board  of  experts,  and  a  valuable  pre- 
ninary  to  their  researches  will  undoubtedly 
\  the  investigation  which  the  commissioner 
'  the  department  and  the  chief  engineer  are 
inducting  to  determine  the  actual  aitiount 
;  waste  now  existing. 
The  method  in  use,  as  described  in  a  re- 
:nt  issue  of  the  Engineering  Record,  is  that 
;  measuring  the  flow  in  the  mains  by  means 
:  a  modification  of  the  well-known  Pitot 
and  comparing  the  day  and  night  flow, 
*T  with  a  consideration  of  the  metered 
iption.  The  actual  instTument  us^d  \& 
as  the  Colc-Flad  pitometet.    TVi\* 


consists  of  an  arrangement  of  two  tube: 
of  which  the  ends  are  bent  at  right  angle! 
to  the  principal  length,  these  being  insertec 
into  the  main  so  that  one  pipe  has  its  enc 
turned  against  the  current  of  the  water  ani 
the  other  pipe  is  turned  with  the  current 
The  difference  of  pressure  in  the  two  tube 
is  measured  by  connecting  them  to  a  U  tub 
containing  a  mixture  of  carbon  tetra-chlo 
ride  and  gasoline,  this  having  a  specific  grav 
ity  of  either  1.25  or  1.5  according  to  circum 
stances.  The  displacement  of  the  liquid  l 
the  U  tube  is  a  measure  of  the  pressure  pro 
duced  by  the  current,  as  distinct  from  th 
total  pressure  in  the  main,  and  by  the  us 
of  tables  or  curves  the  quantity  of  watc 
flowing  through  the  main  can  be  dosel 
computed  from  the  indications  of  the  instni 
ment.  Since  it  is  important  to  obtain  rec 
ords  of  the  flow  at  various  portions  of  th 
day  the  instrument  is  provided  with  a  pho 
tographic  recording  attachment,  so  tha 
when  once  connected  the  pitometer  may  b 
left  attached  all  night,  and  the  record  mad 
upon  a  moving  band  of  photographic  pape 
taken  off  in  the  morning  and  preserved  fo 
reference  and  computation. 

"The  system  as  applied  in  New  York  i 
as  follows:  The  city  is  divided  into  larg 
districts,  the  boundaries  of  which  are  9 
selected  that  the  entire  water  supply  for  eac 
can  be  made  to  pass  through  one  or  tw 
\»x%<&  makifu    These  mains  are  tapped  un 
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attached,  through  which  the  tubes  of  the 
pitometer  are  inserted  when  it  is  desired  to 
obtain  a  record  of  the  quantity  of  water 
flowing  into  that  district  The  instrument 
gives  a  continuous  record  of  this  quantity. 
At  the  same  time  inspectors  are  sent  around 
to  obtain  the  figures  for  the  quantity  of  water 
supplied  to  the  district  through  meters.  The 
population  of  the  district  is  also  obtained, 
cither  from  the  city  census  records  or  by  the 
inspectors,  who  also  obtain  as  accurately 
as  possible  the  figures  for  the  non-resident 
population  and  any  other  significant  data. 

**The  total  metered  consumption  of  the 
district  being  deducted  from  the  total 
amount  supplied  to  the  district  as  measured 
by  the  pitometers.  the  difference  shows  the 
amount  of  unmetered  consumption  plus  the 
waste.  Under  ordinary  conditions,  this  dif- 
ference for  the  hours  of  2  to  4  a.  m.  meas- 
ures the  amount  of  waste  in  the  district. 
Local  conditions  may  modify  this  conclu, 
sion,  however,  as  in  the  case  of  one  of  the 
districts  considered  in  New  York  where  the 
pressure  is  not  great  enough  to  supply  the 
upper  floors  of  the  buildings  during  the  day, 
and  especially  in  the  large  apartment  houses 
tanks  have  been  provided  on  the  top  floors, 
which  are  filled  during  the  night  for  use  the 
next  day.  Special  conditions  like  this  may 
affect  very  appreciably  the  night  consump- 
tion of  water,  and  it  requires  considerable 
experience  to  be  able  to  interpret  correctly 
the  results  of  such  investigations.  If  the 
amount  of  waste  and  leakage  is  found  to  be 
enough  to  warrant  further  investigation,  the 
large  district  is  subdivided  into  smaller  ones 


and  a  similar  process  is  followed  until  the 
trouble  is  located." 

Several  reproductions  of  the  photographic 
records  of  the  apparatus  are  given  from  the 
report  of  the  official  tests  in  New  York,  and 
the  results  are  interesting.  Thus  an  18  hour 
record  of  a  12  inch  main  in  the  heart  of  the 
city  showed  that  all  night  long  the  rate  of 
flow  through  the  pipe  did  not  fall  below 
1,700,000  gallons  per  24  hours,  while  the 
maximum  day  flow  was  at  the  rate  of  only 
2,070,000  gallons.  The  large  night  flow  was 
undoubtedly  due  to  the  filling  of  large  tanks 
in  hotels  and  apartment  houses  for  use  the 
next  day,  showing  the  extent  to  which  this 
practice  equalizes  the  demand  upon  the  wa- 
ter supply  system.  Reports  from  several  of 
the  districts  of  New  York  are  already  com- 
plete, and  the  principal  results  are  given  in 
condensed  tabular  form.  On  the  whole  the 
wastage  appears  to  be  principally  in  the 
buildings,  due  to  defective  plumbing,  and 
one  of  the  immediate  results  of  the  work  has 
been  the  correction  of  many  such  defects. 
There  is  a  marked  difference  in  the  per 
capita  consumption  in  districts  of  different 
character.  Thus  in  an  excellent  residence 
district  the  per  capita  consumption,  includ- 
ing waste,  ranges  from  175  to  223  gallons 
per  day,  while  in  a  tenement  district  it  falls 
to  37  gallons.  Doubtless  the  reasons  for  this 
are  apparent  to  those  who  have  made  the 
inspection  of  the  respective  sections  of  the 
city,  and  when  the  work  is  fully  completed 
it  may  be  possible  to  discover  some  definite 
relation  between  the  character  of  the  dis- 
tricts and  their  relative  water  consumption. 


THK  FUTURE  OF  GAS  LIGHTING. 

DEVELOPMENT   OF   COAL   GAS    AND   ALLIED   ILLUMINANTS — HIGH    CALORIFIC    POWER 
DESIRABLE   FOR    INCANDESCENT   BURNERS. 

Prof.  I'ivian  Lewes — Society  of  Arts. 


GAS  lighting  presents  a  most  interesting 
phase  in  the  history  of  applied  sci- 
ence, affording  in  itself  an  excellent 
example  of  the  manner  in  which  apparently 
insuperable  obstacles  have  been  overcome 
by  the  use  of  scientific  methods  in  com- 
mercial operations. 

Those  who  can  recall  the  flurry  which 
followed  the  introduction  of  electric  light- 
ing, when  it  was  supposed  for  a  time  that 
lightiiig  hy  ga^s  wms  doomed,  wUl  appredate 


the  position  which  illumination  by  gas  has 
since  attained,  and  there  is  every  reason  to 
believe  that  continual  improvements  •  will 
continue  to  make  gas  a  successful  competi- 
tor with  other  methods  of  producing  arti- 
ficial light. 

The  interesting  lectures  by  Professor  Viv- 
ian B.  Lewes,  delivered  before  the  Society 
of  Arts,  and  published  in  the  /oimtwq^I  ^V 
the  society,  gWt  an  cxwJiXcoXv^^a.  oV^GafeNsa.- 
provemenls  ¥iVi\cVi  V«ln^  Vswxi  TaaAfc  >si  ^l?* 
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Khtinjf  in  rrcnit  yc;»r«;.  ;iiul  indicate  clearly 
\tt  lines  •A\<i^\u,  whirli  projjfrrss  may  be  ex- 
iTtrd. 

Tlir  wr;ik  fr;itnrr  in  ga-;  liKhting  for  a 
•njf  linir  l;iy  in  tlir  very  imprrfcrt  methods 
sffl  in  ImrnniK  it,  k;i^  of  rxrrllrnt  illiimi- 
ilni^  powrr  licniK  nsctl  in  l)nrncr«i  which 
Itrrly  \:\\\rt\  to  iitilisr  ilic  fair  value  of  the 
IS.  I  his  f;u  t  vv.is  Iwirdly  nnilrr-tnod,  even 
^  tln'sr  wlw»  slmiild  lia\<'  known  better, 
1  tli.it  tlirir  w.i-.  a  (ontiinial  ilrniand  for 
fi(lin  y,.\<,  Willi  thr  idra  that  this  would 
invidr  .1  liittri  lijilil  in  tlir  <Irfr("tivf"  hum- 
's tlirn  in  vo^nr. 

Whrn.  lmur\<'r,  thr  \Vrl>haih  incandes- 
•nt  ni.intlr  \\a';  pn  fritr<I,  in  lS<)J,  a  new 
ii  in  \i,A^  li^litiiiK  wa^  hr^un.  an  era  which 
n-;  openrd  np  lines  of  development  which 
e  f.n  hoin  lieni^:  e\li,in>led.  Professor 
t'we«;  desmlir-.  the  WeUharh  mantle  as 
Miin  'iiniph  .III  iiiipioNed  meiluul  of  Cii- 
ehment  v*!  the  k-^^  the  illuminating 
ixvei  ot  eo;d  n.»s  is  well  Known  t«^  he  due 
I  the  liHMni:  ot  p,niule<  ot  <kAu\  carbon 
»  me.nideveenee  l"nnelnn>:  the  >ji»"*  uicans 
inph  pioMdiiifS  a  tiieatcr  pix^povtiiMi  of 
iihon  lo  heeoine  ineandcsccnt.  ln*iioad  of 
iittn^  the  itu'.mdeveent  n\a(ciial  in  the  gas. 
'I  \Velv]M»h  \\\\\\^  It  mei  the  ll.unc  once 
M  i\\\.  oi  M  tea^i  i*M  .»  e.MupaJaitxcly  long 
.Mioxl.  iImi-.  xMi.iMmi:  a  ):jn  !vm\  \\\  carbon 
luix'i".    '.o    em- 1    .;    i'!-!'.!,;;!!    V.ijh;       Apart 

\»«.v-,'.  '.V.x'  ■tr.'.v' •■..;••■.  tv-,;:-.-!e  ,^t  :hc  iu- 
;-nU*vv ,'■■■.  v\x;o'v  -v  •.'•,•  t.;o:  :V.;;  '.:  rcvr.:*:s 
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may  not  go.  This  standard  is  a  photo- 
metric one,  being,  in  Eng-Iand.  a  value  of  i6 
candles  when  osed  in  a  standard  argand 
burner.  In  order  that  possible  economies 
may  be  attained  and  a  corresponding  re- 
duction in  the  price  of  illumination  be  se- 
cured, there  should  be  a  new  standard 
adopted,  based  upon  the  performance  of  the 
gas  in  some  form  of  modem  incandescent 
burner,  and  ultimately  this  will  doubtless 
be  done. 

Admitting  the  importance  of  producing  a 
low-priced  gas  of  high  calorific  value  for 
use  with  incandescent  burners.  Professor 
I -owes  proceeds  to  show  how  this  may  be 
obtained  by  the  admixture  of  water  gas 
with  ordinary  coal  gas.  Water  gas,  pro- 
duced by  passing  steam  through  incandes- 
cent coke  or  anthracite,  contains  about  52 
per  cent,  of  hydrogen  and  38  per  cent,  of 
carbon  monoxide,  with  small  quantities  of 
carbon  dioxide,  oxygen,  and  nitrogen.  Of 
high  calorific  value,  this  gas  requires  car- 
buretting  before  it  can  be  used  directly  as  an 
illuminant.  and,  thus  enriched,  it  is  used  in 
many  places,  notably  in  the  United  States. 
Used  directly  as  a  diluent  for  ordinary'  coal 
gas.  however,  it  would  serve  to  diminish 
greatly  the  cost,  and  at  the  same  time  en- 
able an  excellent  calorific  value  to  be  main- 
tained, although  the  illuminating  value 
woi:M  bo  lowered  when  used  in  ordinary 
'•a:  lip  burners.  With  Wclsbach  mantles, 
V.owcvcr.  sv.oh  a  mixed  gas  furnishes  a 
*'r*V.iAn:  !ight.  enabling  the  cost  of  lighting 
:,'  ^.-^  r<\v.:vCv:  :o  a  j*o:nt  where  competition 
/.■j^rcATs  ;o  be  priciically  in^possible. 

TV:c  |:TfA:  i.b:ec::on  to  :h:s  method  of 
.->:;. -.-vrj:  x->.fip  -ightin^  is  :he  pr.-'pr-nion  of 
x-;.:V-*  :*.*:.'r:.'\:ce  ir.  the  gxs.  The  poison- 
,■■.■>  -,^:"-'i  . :  :>:>  jTis  :>  wc"  k-rwr..  and 
"■ ;.  -  ■»  .-'■:  c." :  •  ^- s  hi ^f  ^«m  r.  rTii  it  : :  :h e  ;>e  :- 
-  --  .  -      :        .-.  >:^>.=:r      f:?rr.     i     n::x:jrc 

•■  .If""  .  ■  :  :  rs.  :«iTi;:s:  itJ-Vi-  xi:-"d  >^  fir 
- '  ■•:  i\-^. -;  '  Ti:r."  :hr.r.  w::V.  the  Ifss 
■»  <.'■'«-  .-.;.■  C1.S  IV.'~j->s.rir  Le'wcs 
- *v"  V  ^  ■;*■.;:  ■^.<  cir"?rT«;ir  :•=■  ri."*:  T?rir  t  >? 
-r  ■'  «.:^  : «;   ;:   t  '<:   :irir«::.~>      T'-"  r.:.*7    r-:.! 
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containing  5  per  cent,  of  carbon  monoxide, 
and  increase  its  bulk  by  the  addition  of 
carburetted  water-gas  until  the  mixture 
contained  52  of  coal  gas  and  48  of  carbur- 
etted  water  gas.  If  blue  water-gas  were 
used  the  limit  would  be  reached  when  the 
mixture  contained  66  per  cent,  of  coal  gas, 
and  34  per  cent,  of  blue  water-gas.  Thus, 
to  100  volumes  of  coal  gas  there  may  be 
added  92  volumes  of  carburetted  water- 
gas,  or  51.5  of  blue  water-gas  before  the 
limit  of  16  per  cent,  of  carbon  monoxide  in 
the  mixture  is  reached. 

Such  a  gas  is  naturally  best  suited  for 
use  with  some  form  of  incandescent  mantle, 
and  Professor  Lewes  discusses  a  number  of 
investigations  both  in  Europe  and  America 
which  show  conclusively  that  under  such 
conditions  the  light  emitted  is  practically 
proportional  to  the  calorific  power  of  the 
gas,  and  that  its  illuminating  power  as  or- 
dinarily understood  does  not  bear  upon  its 
value  for  use  with  mantles  at  all. 

So  far  as  the  mantles  themselves  are  con- 
cerned, improvements   are  to   be  expected 


from  the  various  fibres  which  are  now  the 
subject  of  experiment.  The  composition 
itself,  consisting  of  99  per  cent,  thoria  and 
I  per  cent,  ceria,  appears  to  be  the  best 
which  can  be  obtained  with  present  knowl- 
edge. The  Welsbach  mantles  use  cotton 
fibre,  but  the  Lehner  fabric,  composed  of 
artificial  silk,  made  from  collodion,  gives 
a  more  brilliant  light  and  a  far  longer  life, 
but  such  mantles  are  naturally  more  ex- 
pensive than  those  made  on  a  cotton  fabric. 
The  experience  of  Buhlman,  of  Berlin,  with 
mantles  made  on  ramie  fibre,  have  given 
most  encouraging  results,  and  microscopic 
enlargements  of  the  various  mantles,  before 
and  after  burning  off  the  combustible  por- 
tion show  the  differences  in  structure  very 
clearly. 

These  lectures,  covering,  as  they  do,  the 
latest  state  of  the  art  of  illumination  by 
gas.  should  stimulate  progress  in  the  direc- 
tion of  improvement,  both  in  the  supply  of 
a  gas  of  high  calorific  power  at  a  moderate 
price,  and  in  the  introduction  of  high-grade 
incandescent  burners  in  which  to  use  it. 


PROBLEMS  IN  AERIAL  NAVIGATION, 

AERODYNAMICS  AND  THE  INFLUENCE  OF  WIND    FORCES  UPON  THE  DEVELOPMENT  OF  BALLOONS 

AND  AEROPLANES. 

R,  Soreau — SociSti  des  Ingenieurs  Civils  de  France, 


AMONG  the  numerous  discussions  which 
.  have  appeared  of  late  concerning  the 
problem  of  aerial  navigation,  by  far 
the  greater  part  have  been  empirical  in  their 
character,  relating  to  details  of  the  con- 
structions of  machines  or  to  their  experi- 
mental operation  with  but  little  regard  to 
the  scientific  principles  involved  in  the 
work  to  be  accomplished.  Under  such  cir- 
cumstances the  scholarly  paper  recently  pre- 
sented before  the  Societe  des  Ingenieurs 
Civils  de  France  by  M.  R.  Soreau,  and  pub- 
lished in  the  Mimoires  of  the  society,  is 
most  welcome,  constituting  as  it  does  a  re- 
sume of  our  present  knowledge  of  the  sci- 
ence of  aerodynamics  and  the  part  played 
by  the  wind  in  the  problem  of  aerial  navi- 
gation. The  valuable  paper  by  Mr.  Neilson 
in  our  issue  of  January  last  shows  how  im- 
perfectly the  action  of  wind  forces  upon 
stationary  structures  has  been  understood, 
and  it  is  not  surprising  that  the  behaviour 
of  air  currents  above  the  surface  of  the 


earth  should  be  a  matter  of  uncertainty. 
When  we  consider  the  movements  of  the 
air  with  relation  to  objects  fixed  upon  the 
surface  of  the  earth  we  find  many  phenom- 
ena produced  solely  by  the  fact  that  the  mo- 
tion of  the  wind  is  opposed  by  the  struc- 
tures with  which  it  comes  in  contact.  An 
object  Boating  above  the  surface,  however, 
is  entirely  immersed  in  the  mass  of  air,  par- 
taking of  its  movements  much  in  the  same 
manner  as  the  passenger  in  the  railway  train 
moves  about  unconsciously  while  going  at 
express  speed,  and  there  is  no  appreciable 
resistance  of  any  sort.  Thus,  if  we  can 
imagine  two  balloons  floating  side  by  side 
in  a  current  of  air,  one  of  them,  if  provided 
with  propulsive  machinery,  may  circle  about 
the  other  or  perform  various  evolutions 
with  regard  to  it,  quite  independently  of  the 
velocity  of  the  common  current  in  which 
they  are  both  immersed,  atvd  'd\Vc^e^'c\ 
regardless  oi  lYve  d\Tec\\ow  o\  Tcio^xtjpKw  ^'>J^ 
regard  to  the  sxiti^ce  ol  i^t  tatOsi  \j«««afiSEk. 
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i  is  only  when  an  attempt  is  made  to  direct 
le  machine  as  regards  the  position  of  ob- 
!cts  which  are  not  moving  in  the  same 
urrent  of  wind  that  the  difficuh  element  of 
pposing  wind  resistance  must  be  encoun- 
ired,  the  only  air  current  otherwise  met  be- 
ig  that  due  to  the  movement  of  the  bal- 
K>n  itself.  For  these  reasons  it  is  a  mis- 
ike  to  consider  the  movements  of  the  air 
ith  regard  to  the  ground  in  considering 
le  motion  of  a  machine  through  the  air. 
[.  Soreau  discusses  the  effect  of  sudden 
quails,  and  of  the  variations  in  the  vel- 
:ity  of  air  currents  treated  by  Professor 
angley  in  connection  with  the  internal 
ork  of  the  wind,  showing  the  action  of 
ich  variations  as  affecting  the  problems 
[  sailing  flight. 

Considering  the  dirigible  balloon,  one  of 
le  most  important  problems  is  that  of  its 
ability,  as  has  appeared  both  from  theoret- 
al  and  practical  considerations.  An  im- 
)rtant  element  in  this  respect  is  the  com- 
eteness  with  which  the  gas  bag  is  dis- 
nded;  and  the  introduction  of  the  b^tllon- 
?t,  or  internal  balloon,  capable  of  being 
stended  by  pumping  air  into  it,  is  a  valu- 
)le  detail  in  modem  balloon  construction. 
The  difficulties  of  pitching,  which  have 
)peared  conspicuously  in  connection  with 
e  spindle-shaped  balloons  generally  used 

modern  experiments,  are  partly  remedied 
r  the  use  of  the  ballonnet,  but  much  may 
so  be  accomplished  in  this  respect  by  the 
:ercise  of  judgment  in  determining  the 
lape  of  the  gas  bag  affecting  the  position 

the  centre  of  pressure.  Thus  Col.  Re- 
ird,  in  the  famous  dirigible  balloon,  "La 
ranee,"  which  operated  successfully  as 
ng  ago  as  1884,  used  a  gas  bag  in  which 
e  greatest  diameter  was  well  forward  of 
e  middle  of  its  length,  and  by  placing  the 
dder  in  the  rear  and  the  propeller  in  ad- 
nce,  a  fair  degree  of  stability  was  se- 
ired.  The  use  of  internal  partitions  in 
e  gas  bag  has  been  found  to  diminish  the 
ilsations  otherwise  contributing  to  insta- 
lity.  The  guide  rope,  used  by  Santos- 
umont,  is  considered  by  M.  Soreau  as  un- 
sirable,  introducing  the  periodical  action 

the  pendulum  into  the  vibrations  in  an 
jectionable  manner. 

In  discussing  the  aeroplane,  as  the  prob- 
le  successor  of  the  dirigible  baWooo^  VL. 
rcau  shows  that  the  former  may  vA\  \it 


considered  as  derived  from  the  latter.  &la 
ing  the  gas  htig  of  a  dirigible  balloon 
more  resistent  material,  and  inflating  it 
a  high  degree  of  tension,  we  have  to  a  cc 
tain  extent  a  supporting  surface  apart  he 
the  fact  of  its  ascensional  force.  When  tt 
is  propelled  at  a  sufficiently  high  rate  < 
speed  certain  vertical  reactions  are  produce 
according  to  the  shape  of  the  balloon,  b 
of  the  same  general  character  as  tho 
sought  in  the  aeroplane. 

Considering  the  aeroplane  generally,  I 
Soreau  calls  attention  to  some  importai 
principles  affecting  its  construction.  Tha 
the  limits  of  the  angle  of  inclination  ai 
very  small,  ranging  between  a  few  degre< 
only.  If  a  greater  angle  is  taken  the  a 
strikes  the  wings  from  below,  and  a  suddc 
fall  follows,  as  was  the  case  with  Lilienthi 
in  his  fatal  experiment.  If,  on  the  cor 
trary,  the  angle  is  too  flat,  the  aeroplan 
will  make  a  gradual,  sloping  descent  Tb 
question  of  stability  is  also  a  difficult  mai 
ter.  The  bird,  having  independent  contn 
over  both  wings,  can  vary  the  position  c 
either,  and  thus  correct  its  balance  as  ma 
be  necessary,  as  regards  transversal  pos 
tion.  So  far  as  longitudinal  stability 
concerned,  it  depends  upon  the  relation  ( 
the  centre  of  pressure  to  the  centre  of  gra^ 
ity,  the  couple  varying  according  to  tl 
inclination  of  the  aeroplane.  M.  Sorea 
rightly  calls  attention  to  the  mistake  whic 
may  be  made  in  carrying  imitations  of  tt 
bird  too  far,  and  as  he  says,  it  would  be  i 
illogical  to  attempt  to  imitate  the  mov( 
ments  of  the  wings  of  a  bird  in  flying  as  1 
copy  the  motions  of  the  legs  of  a  horse  i 
designing  an  automobile. 

The  closing  portion  of  the  paper  of  ^ 
Soreau  consists  of  an  excellent  treatise  0 
aerodynamics,  of  which  we  can  give  but 
brief  abstract  here.  The  laws  of  the  r< 
sistance  of  the  air  are  but  imperfect! 
known,  as  indeed  are  those  of  fluids  genei 
ally.  In  view  of  the  difficulties  which  sui 
round  the  study  of  hydrodynamics  it  is  nc 
surprising  that  the  motion  of  a  soli 
through  the  air  should  require  study  an 
experiment.  Taking  the  experiments  c 
Marey,  Canovetti,  and  Le  Dantec,  it  i 
shown  that  the  resistance  to  the  movemei 
of  a  body  through  the  air  is  directly  propoi 
llcmal  to  the  area,  and  proportional  to  th 
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inclined  to  the  direction  of  motion,  how- 
ever, the  question  becomes  more  compli- 
cated, and  suction  may  be  produced  in  con- 
sequence of  the  reaction  of  the  displaced 
filaments,  in  a  manner  similar  to  that  found 
by  Irminger  in  the  action  of  wind  upon 
large  gas  holders. 

This  action  is  much  less  apparent  with 
surfaces  of  small  size  than  with  larger  ones, 
and  hence  it  is  advisable  to  use  a  number  of 
small  planes,  which  may  be  conveniently 
arranged  in  a  manner  similar  to  the  well- 
known  Venetian  blind. 

The  theories  for  the  action  of  a  current 


of  water  upon  an  inclined  surhtce,  as  de- 
duced by  Beaufoy,  Gerlach,  Joessd,  and 
Rayleigh,  are  discussed,  but  the  experiments 
of  Langley  show  that  these  are  not  applic- 
able to  the  air.  Langley's  experiments  are 
discussed  at  length  and  reduced  to  a  general 
iormula  as  well  as  to  a  diagram  giving  the 
relation  of  the  sustaining  power  at  various 
angles  to  a  normal  pressure  upon  a  plane. 
This  portion  of  the  discussion  may  well 
form  a  starting  point  for  future  experimen- 
tal researches,  and  constitutes  a  valuable 
contribution  to  the  little-studied  science  of 
aerodynamics. 


IMPROVEMENTS  IN  INTERNAL-COMBUSTION  MOTORS. 

RECENT  EXPERIMENTS  WITH  THE  IMPROVED  bAnkI   MOTOR^  USING  GAS  AND  LIQUID  FUELS. 

E.  Schifnanek — Verein  Deutscher  Ingenieure. 


WE  have  referred  in  these  columns  al- 
ready to  the  improved  internal-com- 
bustion motor  designed  by  Herr 
Donat  Banki,  of  Budapest,  and  the  excel- 
lence of  the  results  which  have  been  attained 
with  recent  forms  of  this  engine  renders  it 
a  subject  for  comment,  especially  in  the 
light  of  tests  made  by  Professor  Schimanek, 
published  in  a  recent  issue  of  the  Zeitschrift 
des  Vereines  deutscher  Ingenieure. 

It  is  well  known  that  one  element  in  high 
thermal  efficiency  of  internal-combustion 
motors  is  the  use  of  high  compression  of  the 
charge  prior  to  ignition.  The  usual  limit  to 
high  compression  is  the  igniting  temperature 
of  the  charge,  and,  in  fact,  explosions  of  air 
compressors  have  taken  place  by  reason  of 
the  heat  of  compression  vaporizing  and  ig- 
niting the  heavy  oil  used  as  a  lubricant. 
The  Diesel  motor  utilises  this  fact  as  a 
means  of  igniting  the  charge,  but  in  that  tjrpe 
of  motor  the  air  is  compressed  alone,  the 
fuel  being  injected  only  after  the  full  com- 
pression pressure  has  been  attained,  and 
hence  the  limit  to  the  compression  is  found, 
not  in  the  ignition  temperature  of  the  charge 
but  in  the  mechanical  details  of  construction. 

When  the  charge  of  gas  or  vapor  and  air 
is  drawn  into  the  cylinder  in  a  mixed  con- 
dition, ready  for  ignition  it  can  be  com- 
pressed safdy  only  to  a  point  below  its  ig- 
niting temperature,  otherwise  detrimental 
and  even  dangerous  pre-ignition  will  occur. 
In  order  to  permit  the  use  of  high  compres- 


sion without  the  danger  of  premature  igni- 
tion, Herr  Banki  adopts  the  expedient  of  in- 
•  jecting  into  the  charge  a  spray  of  water, 
atomized  into  finely  divided  particles  like 
mist,  and  mingled  with  the  charge  as  it  is 
drawn  into  the  cylinder.  The  presence  of 
the  moisture  raises  the  ignition  temperature 
of  the  mixture  very  materially,  so  that  not 
only  is  there  no  danger  of  premature  ex- 
plosion, but  the  aid  of  a  hot  tube  is  required 
to  ignite  the  charge  at  the  proper  time  to 
produce  the  propelling  explosion.  The 
moisture  present  in  the  cylinder  expands 
with  the  heat  of  the  explosion  and  adds  its 
expansive  force  to  that  of  the  charge,  thus 
returning  as  power  the  heat  which  it  has 
absorbed,  and  hence  the  thermal  efficiency 
of  the  machine  is  practically  unaffected  by 
the  presence  of  the  water. 

The  use  of  water  in  the  cylinder  of  an  in- 
ternal-combustion motor  is  by  no  means 
new,  having  been  used  in  the  old  Hugon 
engine  shown  at  the  Paris  exposition  oi 
1867,  but  it  was  there  employed  only  to 
cool  the  cylinder;  as  a  substitute  for  the 
water  jacket.  In  the  Banki  motor,  how- 
ever, the  water  jacket  is  retained,  and  the 
finely  atomized  water  is  considered  as  a  por- 
tion of  the  fuel  charge. 

Professor  Schimanek  examines  the  ther- 
mal conditions  dependent  upon  the  use  of 
different  percentages  oi  mo\^\.MTt,  \o!t  ^  «wsw- 
pression  oi  lYve  cVvaig<&  \o  OTit-\«DSQDL  Ck\  >xa 
initial  volume,  and  ?\io^%  ^iaaX.  ^««  c»Dafc»^ 
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)ecific  heat  the  temperature  of  the  charge 
ithout  the  water  would  be  1030*' C,  giving 

theoretical  thermal  efficiency  of  61  per 
»nt.,  while  with  a  ratio  of  0.08  of  moisture 
)  air,  by  weight,  the  temperature  of  com- 
ression  is  lowered  to  530° C,  and  the  theo- 
jtical  thermal  efficiency  still  remains  as 
igh  as  58.4  per  cent. 

Professor  Schimanek  describes  in  detail 
;sts  upon  Banki  motors  using  as  fuel  ben- 
ne,  alcohol  (spiritus),  and  gas,  tabulating 
le  results  very  fully.  Indicator  diagrams 
low  a  compression  pressure  of  12  to  15  at- 
lospheres  and  explosion  pressures  of  35  to 
D  atmospheres,  while  the  thermal  efficiency 
er  brake  horse  power  was  as  high  as  31 
er  cent. 

The  improvements  in  the  present  motors 
ver  those  of  earlier  design  are  mainly  in 
lechanical  construction,  and  in  the  appa- 
itus  for  spraying  the  water  into  the  en- 
iring  charge,  the  principle  of  the  machine 
eing  practically  the  same  as  that  originally 
low  at  the  Paris  exposition  of  1900.  Th© 
resent  engines,  however,  are  of  small  pow- 
r,  ranging  from  3  to  10  horse  power,  which 
mders  the  big  thermal  efficiency  the  more 
otable. 

An  interesting  phase  of  the  experiments, 
escribed  by  Professor  Schimanek  appears 
1  the  adaptation  of  the  principle  to  the  mo- 
)r  of  an  automobile.  A  gasoline  vehicle 
f  the  well  known  de  Dion-Bouton  con- 
Tuction  was  taken  and  the  cylinder  head  of 
le  engine  removed  and  replaced  by  another 
Dnstructed  so  as  to  increase  the  compres- 
ion  from  i  :3.6  to  i  :5.8i,  and  a  device  for 
praying  water  into  the  charge  was  attached. 
Irake  tests  of  the  motor  shovve'd  an  increase 


in  capacity  of  about  30  per  cent,  while  the 
cooling  effect  of  the  water  was  very  marked 
It  is  probable  that  this  principle  may  there- 
fore prove  of  value  on  connection  with  mo- 
tors of  vehicles  as  well  as  for  stationary  ser- 
vice. 

While  the  principle  of  injecting  or  spray- 
ing water  with  the  charge  of  internal  com- 
bustion motors  may  prove  advantageous  in 
permitting  the  use  of  higher  compression 
ratios,  it  appears  to  be  limited  to  a  certain 
class  of  fuels  which  are  still  ignitable  un- 
der  the  conditions  then  existing.  The  orig- 
inal motor  of  Binki  operated  with  benzine 
only,  while  those  tested  by  Professor  Schim- 
anek used  benzine,  a  mixture  of  alcohol  and 
wood  spirit,  and  also  gas.  With  heavier 
fuels  there  may  be  found  difficulty  in  ignit- 
ing at  all  and  it  seems  as  if  the  method  is  ap- 
plicable only  to  engines  using  gas,  or  the 
lighter  hydrocarbons.  The  experiments 
with  the  de  Dion-Bouton  motor  showed  that 
the  presence  of  the  moisture  did  not  inter- 
fere with  the  electric  ignition,  which  con- 
firms the  practicability  of  employing  the 
system  for  automobiles,  but  the  great  de- 
mand is  for  an  engine  which  will  be  able  to 
use  the  heavy  oils,  such  as  kerosene,  petrole- 
um residue,  and  similar  fuels,  which  at  the 
present  time  require  either  the  use  of  some 
form  of  vaporizer,  or  such  high  compression 
temperatures  as  are  employed  by  Diesel. 

All  these  experiments  are  on  the  right 
track,  however,  and  there  is  little  doubt  that 
the  pressure  which  is  being  exerted  upon 
the  problem  ot  the  perfection  of  the  internal- 
combustion  motor  will  result  in  many  ad- 
vances, in  both  mechanical  and  thermal 
features. 


MOTIVE-POWER  MACHINERY  IN  AMERICA. 

THE   PRESENT   STATUS  OF   STEAM,  GAS,    HYDRAULIC,  AND  OTHER  PRIMARY  POWERS  IN 

THE  UNITED  STATES. 


Edward  H.  Sanborn — 

A  LTHOUGH  it  has  thus  far  proved  im- 
LX  practicable  to  obtain  census  figures 
showing  the  complete  status  of  any 
epartment  of  industry  at  any  one  time,  yet 
le  results  of  the  census  of  1900,  now  be- 
ig  given  to  the  public  contain  much  valu- 
ble  information,  and  cover  enough  ground 
3  enable  some  very  useful  conclusions  to 
»  drawn. 


U.  S.  Census  Report. 

The  report  of  Mr.  Edward  H.  Sanborn, 
upon  motor-power  appliances,  admittedly 
covering  only  about  one-third  of  the  aggre- 
gate value  of  the  products  of  the  establish- 
ments from  which  the  data  were  derived, 
cannot  be  used  to  deduce  relations  of  wages, 
capital,  or  labor,  but  it  will  be  found  valu- 
able as  regards  the  products  themselves. 
T2^C\Ti\i;  ^t  t«\&>a»&  -^eax^  igoo,  only  into  ac- 
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le  following  general  results  may  be 
;d  from  Mr.  Sanborn's  report: 
'  the  greatest  amount  of  power  ma- 
produced  during  the  year  was  for 
I  steam.  Thus  there  were  40,533 
Dilers,  aggregating  nearly  3,000,000 
Dwer,  produced,  and  29,120  steam 
representing  a  little  more  than 
'  horse  power.  Of  other  kinds  of 
machinery  there  was  about  165,000 
ower  of  internal-combustion  mo- 
1  370,000  horse  power  of  hydraulic 

istribution  of  this  large  amount  of 
mong  machines  of  various  types  is 
•  of  much  interest,  as  bearing  upon 
lopment  of  improvements  in  differ- 
.  Thus  almost  exactly  one-third  of 
ir  horse  power  constructed  was  of 
er-tube  type,  the  water-tube  units 
g  four  times  the  size  of  the  fire- 
lers.  Steam  engines  are  classified 
g  to  the  well-known  types  of  plain 
ve,  high-speed  automatic,  and  low- 
utomatic.  Of  the  first  class  there 
ut  650,000  horse  power  built,  mostly 

sizes,  averaging  30  horse  power; 
i-speed  automatics  about  300,000 
)wer  is  recorded,  in  units  averaging 
5  power;  while  of  the  slow-speed 
ic  engines,  such  as  the  Corliss  there 
t  nearly  850,000  horse  power,  mostly 

units   for  power  stations,   rolling 
id  other  heavy  work. 
al  combustion  engines,  other  than 
cd  for  automobiles,  footed  up  164,- 
se  power,   the   average   unit  being 

horse  power,  while  turbine  water 
epresent  about  300,000  horse  power, 

quantity  being  very  indeterminate, 
',  owing  to  lack  of  information  as  to 

of  water  under  which  some  of  them 
be  used. 

lata  as  to  the  cost  of  equipment  is 
ng  and  shows  the  extent  to  which 
methods  of  manufacture  have  af- 
le  prices  of  motive-power  machinery, 
re-tube  boilers  cost  $9.28  per  horse 
while  water-tube  boilers  averaged 
73,  this  difference  being  doubtless 
lue  to  the  fact  that  the  latter  type 
t  in  larger  units.  For  steam  engines 
cs  for  the  types  of  plain  slide-valve, 
led  automatic,  and  low-speed  auto- 
ire  respectively  $12.11,  $10,43,  and 


$11.59,  per  horse  power.  The  small  size 
of  the  internal  combustion  motors  brings 
their  cost  up  to  $33.88  per  horse  power,  be- 
sides which  it  must  be  remembered  that 
having  l)ut  one  power  stroke  in  every  four, 
such  engines  are  necessarily  larger  for  their 
power  than  steam  engines.  Since  they  do 
not  require  any  steam  generator,  however, 
they  may  be  compared  with  the  cost  of  both 
engine  and  boiler  in  considering  the  instal- 
lation cost  of  a  power  plant. 

The  report  contains  interesting  tabulated 
information  as  to  the  manufacture  of  power 
machinery  classified  by  states,  and  is  an  im- 
portant document  for  study  in  connection 
with  the  development  of  manufacturing  in- 
dustries by  geographical  locations.  For  this 
the  reader  must  be  referred  to  the  original 
report.  It  is  worth  mentioning,  however, 
that  the  total  output  for  the  year  1900  was 
primary  power  machinery  representing 
2.743,325  horse  power,  with  a  value  of  $35.- 
120,218.  This  does  not  include  locomotive 
engines,  nor  motor  vehicles,  but  does  in- 
clude marine  machinery. 

Considering  the  development  of  power 
machiner>'  during  the  decade  covered  by  the 
census,  some  interesting  features  are  noted. 

In  steam  machinery  the  improvements 
have  been  moistly  in  matters  of  detail  depend- 
ent upon  local  conditions.  Water-tube  boilers 
are  increasing  in  use,  and  superheating  is 
more  generally  considered  of  late,  although 
by  no  means  so  much  used  as  in  Europe. 
Mechanical  stoking  is  becoming  more  gen- 
eral in  cities  where  smoke  prevention  ordi- 
nances are  enforced.  In  both  engine  and 
boiler  practice  modifications  have  been  intro- 
duced in  response  to  the  demands  of  the 
large  power  house  erected  for  electric  power 
generation.  Boilers  are  installed  in  larger 
units,  and  the  houses  are  equipped  with  con- 
veying apparatus  for  coal  and  ashes.  Direct- 
connected  electrical  generating  sets,  with 
the  dynamo  rotor  mounted  upon  the  engine 
shaft,  have  included  the  design  of  engines 
from  5,000  to  8,000  horse  power  rated  capac- 
ity, these  engines  being  almost  universally  of 
the  compound  type,  with  trip  valve  gear  and 
condensation.  The  triple  expansion  engine, 
while  holding  its  own  in  marine  practice,  has 
been  generally  superseded  in  stationary  prac- 
tice by  the  compound  exv^xvc,  "WJ^v  c^XvcArx 
ratios  oi  larget  vaVut  iVwaxi  loxm^-xV^, T^Ti'©»% 
from  1  to  4  up  to  1  to  7»  ^v^\^^«  v^ov^^- 
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on  being  practically  the  same  as  that  exist- 
ig  between  the  high  and  low  pressure  cylin- 
ers  of  a  triple-expansion  engine,  the  inter- 
lediate  cylinder  being  omitted.  The  steam 
:onomy  is  almost  the  same  in  the  case  of 
le  triple  and  the  compound  engines  in  the 
.tter  case,  while  the  machine  is  materially 
mplified  in  construction  and  operation. 

The  steam  turbine  is  taking  its  place  as 
1  article  of  manufacture,  being  now  well 
ast  the  experimental  stage,  and  it  will 
oubtless  figure  in  a  large  degree  in  the  sta- 
stics  of  the  next  lo  years. 

In  like  manner  there  has  been  a  marked 
:tivity  in  the  development  of  internal-com- 
ustion  engines,  and  units  up  to  i,ooo  horse 
ower,  for  use  with  blast  furnace  gas  are 
nder  construction.  This  form  of  prime 
lOver  bids  fair  to  displace  the  steam  engine 
1  many  situations,  and  holds  out  greater 


promise  of  economy  than  any  other  motor. 

The  development  of  water  power  for  the 
generation  of  dectricity  at  moderate  cost 
has  led  to  a  revival  in  the  use  of  water 
power,  the  plant  at  Niagara  being  extended 
and  work  on  the  Canadian  side  being  well 
under  way.  The  possibilities  of  the  utiliza- 
tion of  high  heads  of  water  with  moderate 
volume  has  led  to  the  development  of  im- 
pact wheels  of  moderate  size  and  cost  and 
of  high  efficiency,  and  the  conditions  attend- 
ing the  use  of  jets  of  water  at  great  veloci- 
ties have  materially  modified  the  methods  of 
governing  the  speed  of  such  motors. 

The  whole  report  of  Mr.  Sanborn  is  a 
most  valuable  contribution  to  the  statistics  of 
engineering,  and  its  wide  distribution  and 
study  should  lead  to  a  full  appreciation  of 
the  importance  of  collecting-  such  infonna- 
tion  in  all  departments  of  industry. 


METAL-WORKING  TOOLS. 

THE  INFLUENCE  OF  CUTTING  ANGLES,   MATERIAL,  AND  TREATMENT  UPON   SPEEDS  AND  FEEDS 

FOR    METAL- WORKING  TOOLS. 

H.  F.  Donaldson — Institution  of  Mechanical  Engineers. 


A  N  important  element  in  successful 
LX  works  management  consists  in  the 
ability  to  extract  the  greatest  possi- 
le  output  from  the  machines  with  which 
lie  work  is  actually  performed.  In  the 
verage  shop,  under  what  was  formerly 
onsidered  good  management,  the  establish- 
lent  charges,  including  everythisg  which 
ould  not  be  directly  classed  as  productive, 
mounted  to  about  as  much  as  the  wages  of 
he  productive  workmen.  That  is,  the  shop 
ost  of  an  article  consisted  of  the  material, 
he  wage  cost  and  an  expense  burden  equal 
0  the  wage  cost.  It  is  now  well  under- 
tood  that  the  most  effective  method  of  re- 
lucing  the  shop  cost  of  an  article  is  to  re- 
luce  the  relative  expense  burden  by  in- 
:reasing  the  output,  the  burden  remaining 
learly  constant,  and  therefore  the  propor- 
ion  to  be  borne  by  each  element  of  the 
product  diminishing.  It  is  therefore  most 
mportant  that  the  tools  with  which  the 
vork  is  performed  should  be  operated  at 
he  highest  degree  of  efficiency,  and  every 
neans  which  can  be  reasonably  employed 
o  secure  the  best  operative  results  must 
)c  welcomed. 
In  a  paper  recently  presented  V>elott  \Yi^ 


Institution  of  Mechanical  Engineers  by  Mr. 
H.  F.  Donaldson,  the  influence  of  the  cut- 
ting angles  of  tools  for  metal  work,  as  af- 
fecting speed  and  feed  is  discussed  in  the 
light  of  experiments  conducted  by  the 
author,  and  some  interesting  facts  brought 
out.  Since  a  tool  is  made  to  cut,  the  con- 
ditions under  which  it  can  cut  to  best  ad- 
vantage must  be  ascertainable.  The  vari- 
able elements  in  the  tool  itself  are  the  ma- 
terial of  which  it  is  made  and  the  shape 
which  is  given  to  it,  or  the  angles  to  which 
it  is  ground.  These  are  again  dependent 
upon  the  nature  of  the  material  to  be  cut, 
the  speed  at  which  the  cut  is  made,  the 
depth  of  cut,  and  the  rate  of  feed.  In  many 
shops  the  angles  given  to  the  tools  are  tho?c 
determined  by  the  experience  of  the  work- 
men themselves,  and  skilful  workmen  are 
able  to  secure  fairly  close  approximations 
to  the  proper  combinations  of  tools  angles 
to  suit  their  work,  but  it  is  by  no  means 
common  to  find  a  man  who  can  name  the 
angles  at  which  he  aims  when  grinding,  and 
still  more  rare  to  find  one  who  is  provided 
with  any  means  of  checking  the  correctness 
of  his  grinding,  if  he  knows  exactly  what 
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this  Mr.  Donaldson  rightly  considers 
>atis factory,  believing  that  the  proper 
d  is  to  determine  the  proper  angles 
ch  tools  should  be  ground  for  various 
of  work,  and  to  do  the  grinding  alto- 
upon  machines  which  will  insure  the 
te  reproduction  of  the  desired  angles, 
ariation  in  the  tool  aiTgles  is  always 
lent  on  the  nature  and  hardness  of 
iterial  to  be  cut;  this  is  especially  the 
1  the  cutting  angles,  but  the  influence 
feet  of  the  depth  of  cut  and  the  fineness 
rseness  of  the  feed  must  not  be  over- 
l.  There  are  indications  in  Mr.  Don- 
's experiments  that  a  light  cut  and  a 
ed  should  be  attacked  with  a  sharper 
than  would  be  permissible  with  a 
cut  and  a  coarse  feed.     Experience 

0  show  that  if  the  work  will  stand  it, 
^y  cut  and  slow  speed  will  be  more 
It  that  a  light  cut  and  quick  speed, 
hough  the  result  should  apparently  be 
me. 

experiments  conducted  by  Mr.  Don- 

1  covered  fourteen  qualities  of  mate- 
icluding  steel,  wrought-iron,  cast-iron, 
:rtain  yellow-metal  alloys.  Upon  these 

made  tests  with  pointed  roughing 
an  ingenious  form  of  pressure  dynam- 
r  being  used  to  determine  the  effect 
increase  in  feed  upon  the  pressure  on 
jint  of  the  tool.  The  desirability  of 
g  such  measurements  will  be  seen 
it  is  realised  that  an  increase  of  feed 
1/32  in.  to  1/20  in.  increased  the  pres- 
rom  80  to  150  pounds  per  square  inch, 
he  original  paper  the  best  results  se- 
from  many  tests  are  tabulated  and 
fed  so  as  to  show  the  nature  of  ma- 
speed  of  cut,  material  removed,  and 
il  performance  with  regard  to  the 
1  used.  The  best  angles  naturally 
1  according  to  the  hardness  of  the  ma- 
cut.  For  the  materials  classified  as 
medium  hard,  and  very  hard,  the  best 
g  angles  appear  to  be  59**,  62**,  and  75" 
lively,  for  speeds  of  10  to  15  feet  per 
e.  These,  however,  are  but  general 
isions,  and  the  tables  should  be  con- 
for  closer  details  as  to  angles  and 
I  for  various  materials, 
a  result  of  the  experiments,  it  was 
practicable  to  take  the  grinding  of 
ols  altogether  out  of  the  bands  of  the 
a  M  certain  shop,  and  to  have  them 


ground  to  the  proper  angles  in  the  tool 
room  and  issued  as  required.  The  materials 
were  also  classified  and  the  correct  speeds 
for  each  determined,  and  the  foreman  was 
required  to  see  that  the  work  was  done  ac- 
cording to  the  instructions.  Under  such  a 
system  it  is  not  only  possible  to  have  the 
maximum  efHcicncy  reached,  but  also  to 
obtain  a  knowledge  beforehand  of  the  time 
required  for  a  certain  operation,  thus  en- 
abling closer  estimates  to  be  made  and  the 
result  checked. 

It  is  unfortunate  that  the  experiments  so 
carefully  conducted  by  Mr.  Donaldson  did 
not  include  a  close  measurement  of  the 
power  required  for  each  test,  as  might  read- 
ily have  been  done  had  the  machines  been 
operated  by  independent  electric  motors 
equipped  with  recording  wattmeters.  Doubt- 
less his  work  will  stimulate  others  to  under- 
take similar  tests,  and  contribute  further 
additions  to  the  common  stock  of  informa- 
tion. 

In  an  appendix  to  the  paper  Mr.  Donald- 
son gives  some  information  as  to  tests  made 
upon  the  newer  high-speed  steels,  and  al- 
though the  results  are  given  as  only  pre- 
liminary, they  are  of  interest.  The  impor- 
tant point  brought  out  is  that  the  high-speed 
steel  which  is  the  best  for  cutting  mild  ma- 
terial is  by  no  means  certainly  the  best  for 
cutting  very  hard  material,  and  vice  versa. 
It  is  therefore  especially  important  to  take 
into  account  the  nature  of  the  material  to  be 
cut. 

The  great  advantage  of  the  high-speed 
steels  appears  in  the  cutting  of  materials  of 
moderate  hardness.  Thus  experiments  show 
that  the  new  steels  show  speeds  of  work 
nearly  ten  times  faster  than  ordinary  tools 
when  working  in  moderately  hard  material, 
but  only  about  three  times  faster  when 
cutting  the  harder  qualities  of  material. 
This  may  be  because  the  steel  makers  have 
directed  their  attention  more  exclusively  to 
the  demands  for  the  quick  removal  of  large 
weights  of  mild  or  medium  hard  material, 
or  it  may  be  to  a  lack  of  realisation  of  the 
necessity  for  special  qualities  for  cutting 
\ery  hard  material. 

So  far  as  the  Taylor- White  steel  is  con- 
cerned, however,  its  inventors  distinctlv  *3X- 
nounce  that  il  is  mUndtd  «AtV^  \ot  M^it  ^'t^ 
roughing  cuts,  ior  t\it  ta^^vA  twuon^  ci\  \^x^^ 
amounts  of  stock  otv  'wtovigyvx  ot  ^asx.  \toxi. 


THE  CALIBRATION  OF  INDICATORS. 


DATA  AND  RESULTS  OF  INVESTIGATIONS  UPON   THE    SPRINGS    OF    STEAM    ENGINE    INDICAipRS 

AT  VARIOUS  TEMPERATURES. 

Physikalisch  -  Technisch-ReichsanstalU 
these    columns    a    few      tion  measurements  of  indicator  springs  ui 


"XTE  noted  in  these  columns  a 
H\  months  ago  the  paper  of  Herr 
Roser  upon  the  various  methods  of 
isting  the  accuracy  of  the  springs  of  steam 
igine  indicators,  showing  the  methods  of 
ilibrating  such  springs  and  of  correcting 
le  diagrams.  Herr  Roser's  paper  has 
rought  out  a  comparison  of  the  methods 
iscussed  by  him  with  those  in  use  at  the 
.eichsanstalt,  and  in  a  paper  by  Messrs. 
/iebe  and  Schwirkus,  published  in  the 
eiischrift  des  Vereines  Deutscher  Inge- 
ieure  some  notes  of  the  work  of  the 
.eichsanstalt  in  this  line  may  be  taken. 

In  the  first  place  there  is  no  doubt  that 
le  readings  of  the  instrument  are  affected 
y  the  direction  of  movement  of  the  piston, 
nt  it  does  not  appear  that  any  direct  rela- 
on  can  be  discovered.  Tests  of  several 
istruments,  both  new  and  used,  show  vari- 
:ions  which  may  well  be  attributed  to  pis- 
)n  friction,  the  variations  from  the  mean 
;ing  from  3  to  4  per  cent.,  taken  at  inter- 
ils  of  one  atmosphere  (metric)  through- 
ut  the  whole  scale.  By  adjusting  the  in- 
rument  so  that  the  reading  is  correct  for 
le  middle  of  the  pencil  movement  the  error 
lay  be  minimised,  and  this  is  desirable  in 
1  cases. 

Tests  under  steam  show  results  similar  to 
lose  found  by  Bach,  Slaby,  and  other  in- 
jstigators.  In  no  case  is  it  proper  to  as- 
ime  that  the  temperature  of  the  spring  is 
lat  due  to  the  steam  pressure.  If  the  indi- 
itor  piston  is  very  leaky,  so  that  there  is  a 
ee  flow  of  steam  past  it,  the  temperature 
ill  approach  that  of  the  steam,  but  with  a 
ston  fairly  tight  experiments  show  that 
le  temperature  of  the  indicator  spring  is 
>out  60** C.  lower  than  that  of  the  steam  at 
le  indicated  pressure,  this  difference  being 
:arly  constant  for  pressures  from  2  to  15 
mospheres.  The  temperature  of  the  spring 
so  varies  at  different  points  in  the  stroke, 
>  that  it  is  a  matter  which  cannot  wdl  be 
:tennined  in  a  form  available  for  subse- 
lent  use  in  correction  of  diagrams.    These 


der  steam  or  other  methods  of  heating,  sim 
the  operative  conditions  cannot  be  exact 
reproduced,  and  calibrations  for  one  ranj 
of  pressure  and  one  rate  of  speed  will  n( 
serve  for  another.  In  general  it  must  I 
accepted  that  the  temperature  of  the  spriu 
does  not  bear  any  direct  or  ascertainable  n 
lation  to  the  mean  effective  steam  pressure. 

Tests  have  been  made  of  certain  forms  0 
indicators  in  which  the  spring  is  placed  oat 
side  the  cylinder,  and  in  such  instrument 
the  temperature  of  the  spring  is  not  af 
fected  to  any  extent  which  might  change  it 
action.  Thus  in  such  an  instrument  the  ap 
plication  of  a  thermo-element  for  the  meas 
uremcnt  of  the  temperature  of  the  sprinj 
showed  a  maximum  of  54** C,  when  the  sur 
rounding  air  stood  at  45 *C. 

In  general,  therefore,  it  may  be  accepte 
that  there  is  a  distinct  variation  between  th 
indications  of  springs  which  are  cold  an 
those  which  are  subjected  to  the  action  c 
steam,  but  that  this  difference  can  be  detei 
mined  only  by  testing  each  indicator  for  il 
own  instrumental  correction.  While  sue 
a  calibration  cannot  be  made  to  cover  a 
possible  corrections  it  may  minimise  tt 
errors  very  materially.  It  is  evident.  ho¥ 
ever,  that  the  proper  remedy  is  to  remo 
the  spring  from  the  action  of  the  steam,  an 
this  has  already  been  done  in  several  font 
of  instrument,  and  there  are  numerous  waj 
in  which  satisfactory  constructions  migl 
be  imagined  to  accomplish  this  end. 

The  study  which  has  given  to  the  instn 
mental  errors  of  the  indicator  show  how  a1 
surd  it  is  to  carry  out  computations  as  1 
water  consumption,  horse-power,  cylind( 
condensation,  etc.,  to  several  decimal  plao 
when  it  is  altogether  possible  that  there  ai 
uncorrected  errors  in  the  diagrams  amoun 
ing  to  more  than  unity  in  the  original  dat 
Any  important  work  involving  indicat( 
diagrams  should  be  accompanied  with  son 
information  as  to  the  manner  in  which  tl 
instrument  has  been  calibrated  if  the  resiil 


cts  render  it  difficult  to  make  any  calibra-      are  to  be  accepted  without  reserve. 


The  following  pages  form  a  Descriptive  index  to  the  important  articles  of 
permanent  value  published  currently  in  about  two  hundred  of  the  leading  engi- 
neering journals  of  the  world, — in  English,  French,  German,  Dutch,  Italian, 
and  Spanish,  together  with  the  published  transactions ^f  important  engineering 
societies  in  the  principal  countries.  It  will  be  observed  that  each  index  note 
gfives  the  following  essential  information  about  every  article. 


(i)  The  full  title, 

(2)  The  name  of  its  author, 

(3)  A  descriptive  abstract, 


(4)  Its  length  in  words, 

(5)  Where  published, 

(6)  When  published. 


IVe  supply  the  articles  themselves,  if  desired. 

The  Index  is  conveniently  classified  into  the  larger  divisions  of  engineering 
science,  to  the  end  that  the  busy  engineer  and  works  manager  may  quickly  turn 
to  what  concerns  himself  and  his  special  branches  of  work.  By  this  means  it  is 
possible  within  a  few  minutes'  time  each  month  to  learn  promptly  of  every  im- 
portant article,  published  anywhere  in  the  world,  upon  the  subjects  claiming 
one's  special  interest. 

The  full  text  of  any  article  referred  to  in  the  Index,  together  with  all  illus- 
trations, can  be  supplied  by  us.  See  the  "Explanatory  Note"  at  the  end,  where 
also  the  full  titles  of  the  journals  indexed  are  given. 


Divisions  of  the  Engineering  Index. 

Civil  Engineering 935      Marine  and  Naval  Engineering 952 

Electrical  Engineering 941      Mechanical  Engineering 954 

Gas  Works  Engineering 950      Mining  and  Met\lli:rgy 962 

Industrial  Economy  951      Railway  Engineering 968 

Street  and  Electric  Railways 970 

aVTL   ENGINEERING 


BRIDGES. 

American  Bridges. 

Bridge  Building  and  Bridge  Works  in 
the  United  States.  The  first  of  a  series 
of  articles  aiming  to  describe  American 
practice  in  bridga  design  and  construc- 
tion, and  the  shop  equipment  and  meth- 
ods of  American  bridge  works.  2500  w. 
Engr,  Lond — ^Jan.  16,  1903.  Serial,  ist 
part.    No.  53086  A. 

Arches. 

Computations  for  Masonry  Arches 
(Calcul  des  Fonts  en  Magonnerie).  H. 
Lofsier.  A  review  of  the  method  of  Rit- 
ter,  treating  of  the .  distribution  of  forces 

//>  SMpffy  copies  of  th  'n 


in  masonry  bridges  of  several  arches. 
2000  w.  Genie  Civil — Jan.  3,  1903.  No. 
53214  !)• 

Braced   Arch. 

The  Rio  Grande  Braced  Arch  Bridge, 
Pacific  Ry.  of  Costa  Rica.  Illustrated  de- 
tailed description  of  a  two-hinged  steel 
braced  arch  structure  685  ft.  long  and  340 
ft.  high  from  the  rails  to  the  water.  2000 
w.  Ry  &  Engng  Rev — Jan.  24.  1903.  No. 
53173. 

Bridge  Elevation. 

The  Elevation  of  the  Chicago  and  Alton 
Bridge  at  Bridgeport,  Chicago.  Illustrat- 
ed description  of  \}^  j^^^^j^^^'iJccw^  "^ 

articles.     See  page  97?- 
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drawbridge  ii  feet  from  the  old  founda- 
tion without  interrupting  river  or  railroad 
traffic.    600  w.     Ry  Age— Jan.  23,  1903. 
No.  53142. 
mtiUyer. 

The  Mississippi  River  Bridge  at 
Thebes.  Illustrates  and  describes  a  large 
cantilever  bridge  under  construction  for 
the  purpose  of  forming  a  connection  be- 
tween railroads.  It  is  especially  notable 
by  reason  of  the  nature  of  its  approaches 
which  are  to  be  entirely  of  concrete.  2700 
w.  R  R  Gaz— Jan.  9,  1903.  No.  52926. 
iilyerts. 

Determining  the  Size  of  Railroad  Cul- 
verts. S.-  Whinery.  Discusses  the  ele- 
ments that  must  enter  into  such  a  com- 
putation, and  method  of  arriving  at  the 
proper  capacity.  4000  w.  R  R  Gaz — Dec. 
26,  1902.    No.  52923. 

The  Design  and  Construction  of  a  50- 
ft.  Brick  Arch  Culvert  Across  Rock 
Creek,  Washington,  D.  C.  W.  J.  Douglas. 
An  illustrated  article  giving  the  history  of 
the  work  and  an  account  of  its  design 
and  construction.  5200  w.  Eng  News — 
Dec.  25,  1902.  No.  52872. 
rection. 

Erection  of  the  Northwest  Miramichi 
Bridge,  Newcastle.  N.  B.  Illustrated  de- 
tailed description  of  the  bridges  of  the  In- 
tercolonial Railway,  which  cross  the 
branches  of  the  Miramichi  River,  and  of 
the  excellent  state  of  preservation  of  the 
bridge  which  is  being  replaced,  with  par- 
ticulars of  the  erection  of  the  new  struct- 
ure. 2700  w.  R  R  Gaz— Jan.  23,  1903. 
No.  53171. 
irders. 

The  Support  of  the  Ends  of  Cross  Gir- 
ders. Brief  illustrated  descriptions  of 
methods  of  carrying  the  ends  of  cross 
girders  upon  the  main  or  longitudinal 
girder,  with  critical  remarks.  1900  w. 
Engr,  Load— Dec.  26,  1902.  No.  52699  A. 
idia. 

The  Rupnarayan  Bridge;  Bengal-Nag-' 
pur  Railway.  S.  Martin-Leake.  Describes 
the  construction  of  this  bridge  which  con- 
sists of  7  spans  of  300  ft.  and  4  spans  of 
100  ft.  1500  w.  Engng — Dec.  19,  1902. 
No.  52688  A. 
maha. 

The  Omaha  Interstate  Bridge.  Illus- 
trates and  describes  the  old  and  new  struc- 
tures of  the  bridge  between  Omaha  and 
Council  Bluffs.  The  new  bridge  is  now 
under  construction  without  interrupting 
traffic.  4300  w.  Eng  Rev— Jan,  24,  1903. 
No.  53156. 
Lttsburg. 

Pennsylvania  Company's  Bridge  at 
Eleventh  Street,  Crossing  the  Allegheny 
River.    Antes  Snyder.    A  brkl  Yvistotv  oi 


the  public  improvements  which  formerly 
occupied  the  vicinity  of  the  recently  con- 
structed double  de^  bridge  at  this  point 
Discussion.  Ills.  5000  w.  Pro  Engs  See 
of  W  Penna— Nov.,  1902.    No.  53037  D- 

The  Monongahela  Bridge.  An  illus- 
trated detailed  description  of  a  double- 
track  bridge  having  the  longest  truss  span 
yet  completed  on  the  American  Continent. 
Gives  interesting  details  in  methods  and 
operations  of  construction.  7500  w.  Eng 
Rev— Jan.  3,  1903.  No.  52907. 
Reinforced  Concrete. 

See  Civil  Engineering,  Construction. 
Suspension. 

The  Damage  to  the  New  East  River 
Bridge  Cables  by  Fire  and  the  Proposed 
Method  of  Repairing  it.  Technical  por- 
tions of  the  report  of  the  Board  of  En- 
gineers appointed  to  report  in  regard  to 
the  repairs  needed  for  the  partially  com- 
pleted bridge  across  the  East  River  at 
New  York.  2200  w.  Eng  News — ^Jan.  22, 
1903.    No.  53170. 

The  Injury  to  the  Cables  of  the  New 
East  River  Bridge.  Isaac  Harry.  Also  re- 
port of  commission  appointed  to  report 
on  the  condition  in  which  the  fire  left  the 
cables  of  the  new  suspension  bridge  across 
the  East  River  at  New  York.  1800  w. 
R  R  Gaz— Jan.  16,  1903.  No.  53059. 
Viaduct. 

The  Viaur  Viaduct  (Le  Viaduct  Me- 
tallique  du  Viaur).  E.  Godfernaux.  An 
illustrated  description  of  the  steel  rail- 
way viaduct  over  the  Viaur  Valley  near 
Rodez  in  the  south  of  France.  The  clear 
opening  of  the  cantilevers  is  220  metres. 
6000  w.  2  plates.  Rev  Gen  des  Chem  de 
Per— Jan.,  1903.    No.  53230  H. 

CANALS,  RIVERS  &  HARBORS. 
Canal  Haulage. 

See  Electrical  Engineering,  Power  Ap- 
plications. 

Cauvery  Falls. 

See  Elect.  Engng.,  Generating  Stations. 

Flood  Warnings. 

The  Flood  Warning  Service  on  the 
Danube  and  its  Tributaries  in  Upper  Aus- 
tria (Vorschrift  fiir  den  Hochwasser- 
nachrichten  und  Wamungsdienst  fur  die 
Donan  und  ihre  Nebenfliisse  in  Oberoes- 
terreich).  With  map  showing  the  loca- 
tion of  stations  and  very  complete  tele- 
graphic connections.  2000  w.  i  plate. 
Oesterr  Wochenschr  f  d  Oeffent  Baudienst 
—Jan.  3,  1903.    N0.S3261  D. 

Great  Britain. 

Harbors  and  Waterways  in  1902.  A 
review  of  works  under  construction,  and 
of  matters  relating  to  the  harbors  and 
waterways.  5500  w.  Engr,  Lond— Jan. 
2,  \<yi(^.    ^o,  ^^asyv^  A. 
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biifatioiL 

Irrigation.  From  Twelfth  Census.  An 
illustrated  historical  review  of  the  irriga- 
tion work  in  America.  9500  w.  Sci  Am 
Sup— Jan.  10,  1903.    Serial,    ist  part.    No. 


Irrigation  Works  of  India.  Brief  re- 
view of  the  extensive  irrigating  works 
which  have  cost  the  British  Government 
over  $150,000,000.  iioo  w.  US  Cons 
Repts,  No.  1554— Jan.  26,  1903.  No. 
53128  D. 

Isthmian  CanaL 

An  Alternative  Line  for  the  Nicaragua 
Canal;  and  a  Proposed  New  Method  of 
Dam  Construction.  Discussion  of  a  paper 
by  J.  Francis  Le  Baron.  Map.  10,800  w. 
Pro  Am  Soc  of  Civ  Engrs — Dec,  1902. 
No.  52632  E. 

JaTa. 

The  Improvement  of  the  Outlet  of  the 
Strait  of  Surabaya  (Over  den  Toegang 
mit  Zee  naar  Straat  Soerabaja).  J.  AV. 
Welcker.  A  discussion  of  the  practicabil- 
ity of  improving  the  channel  from  the 
strait  of  Madoera  to  the  Java  Sea,  with  a 
comparison  with  the  mouth  of  the  Rio 
Grande  de  Sal,  and  the  Delta  of  the  Nile. 
3500  w.  De  Ingenieur — Dec.  20,  1902. 
No.  53248  D. 

NaTigation. 

The  International  Navigation  Congress 
at  Diisseldorf,  1902  (Die  Verhandlungen 
des  IX  Intemationalen  Schiffahrts-Kon- 
gresses  in  Diisseldorf,  1902).  A.  Schromm. 
Opening  address,  outlining  in  general  the 
work  of  the  congress.  Two  articles.  15,- 
000  w.  Zeitschr  d  Oesterr  Ing  u  Arch 
Ver— Jan.  2,  9,  1903.     No.  53225  each  B. 

New  York  Canals. 

Governor  Odell  on  the  Proposed  1000 
Ton  Barge  Canal.  A  portion  of  the  Cjov- 
emor's  message  to  the  legislature  in  re- 
gard to  the  project  for  the  construction  of 
a  looo-ton  barge  canal  from  Lake  Erie  to 
the  Hudson  river.  1300  w.  Eng  News — 
Jan.  15,  1903.    No.  53054. 

Proposed  Improvements  in  the  Erie 
Canal.  Map,  with  review  of  the  different 
plans  for  improvements  proposed.  1200 
w.  Sci  Am  Sup— Jan.  17,  1903.  No. 
53048. 
Niagara. 

The  Canadian  Niagara  Power  Develop- 
ment Orrin  E.  Dunlap.  An  illustrated 
account  of  construction  work  for  the  hy- 
dro-electric power  plant  on  the  Canadian 
side  of  Niagara  Falls.  1800  w.  Elec  Rev, 
N  Y— Jan.  3,  1903.  No.  52849. 
Hlle. 

The  Opening  of  the  Assotian  Dam.  An 
illustrated  account  of  this  recently  com- 
pleted work,  widi  M  review  of  the  great 


engineering  works  of  Egypt  the  condition 
of  the  land,  etc  3300  w.  Sd  Am  Sup- 
Jan.  10,  1903.    No.  52865. 

Nile  Irrigation  Works.  W.  Noble 
Twelvetrees.  The  present  article  is  de- 
voted to  the  Delta  and  the  DelU  barrage. 
Illustrated.  Serial.  Part  I.  3500  w. 
Feilden's  Mag— Jan.,  1903.    No.  531 17  B. 

Review. 

Bridges,  Foundations,  Docks  and  Water 
Fronts,  and  Canals.  William  H.  Burr. 
Reviews  the  work  in  this  field  during  the 
last  quarter  of  a  century,  the  advances 
made,  etc.  3000  w.  Eng  Rec— Jan.  3, 
1903.    No.  52912. 

Sonlangea  CanaL 

Electrical  Work  on  the  Soulanges  Canal. 
Illustrates  and  describes  the  electrical  in- 
stallation which  operates  the  sluices,  gates 
and  bridges  of  this  new  canal  around  the 
rapids  of  the  St.  Lawrence.  700  w.  Engr, 
Lond— Jan.  9,  1903.    No.  53031  A. 

Yazoo  Delta. 

The  Yazoo  Delta  of  Mississippi  and  Lo- 
cation and  Construction  of  Its  Railroads. 
J.  N.  Darling.  An  illustrated  description 
of  the  country  and  the  methods  of  railroad 
construction.  Discussion.  Map.  4700  w. 
Jour  W  Soc  of  Engrs — Dec,  1902.  No. 
52660  D. 

CONSTRUCTION. 

Building  Conatmction. 

Reduction  of  Fire  Hazards  in  Building 
Construction.  Perez  M.  Stewart  and  Ru- 
dolph P.  Miller.  Reviews  the  work  in  this 
field  in  the  city  of  New  York,  presenting 
in  detail  the  attitude  of  the  Bureau  of 
Buildings  on  many  points  of  the  building 
code,  showing  where  improvements  may 
be  expected  and  the  features  of  construe-  • 
tion  that  tend  to  accomplish  the  desired 
results.  10.000  w.  Ins  Engng — Dec,  1902. 
No.  52627  C. 
Factories. 

Recent  Practice  in  the  Design,  Con- 
struction and  Operation  of  Raw  Cane  Su- 
rr  Factories  in  the  Hawaiian  Islands. 
N.  S.  Wdliams.  An  illustrated  deUiled 
description  of  works  designed  to  meet 
the  changed  conditions  and  increase  in  pro* 
duction.  9700  w.  Inst  of  Mech  Engrs — 
Nov.  21,  1902.  No.  52621  D. 
Fire-Bacapea. 

Fire-Escapes  in  American  Commercial 
Buildings.  Charles  A.  Daubney.  Consid- 
ers points  having  a  bearing  on  the  safety 
of  persons  in  case  of  fire,  describing  types 
of  fire-escapes  in  use,  and  discussing  their 
features.  Gives  suggestions  for  fire  pro- 
tection. 111.  10300  w.  Jour  Roy  Inst  of 
Brit  Archts— Dec.  6,  1902.    Ho.  «pfe\^'^. 
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laboratories.  Benjamin  H.  Glover.  An 
llustrated  description  of  an  oven  for  test- 
ng  various  types  of  fire  retardants  used 
n  these  Chicago  laboratories.  1200  w. 
ns  Engng — Dec,  1902.    No.  52626  C. 

inforced  Concrete. 

Ferro-Concrete  Bridge  Over  the  Sutton 
)rain,  Hull.  Brief  illustrated  description 
i  the  first  bridge  of  this  material  built  in 
England.  700  w.  Engng — Jan.  2,  1903. 
^o.  $2937  A. 

Loading  Tests  of  a  Reinforced  Concrete 
Mate  (Belastungsversuch  an  einer  Ar- 
lierten  Betonplatte).  Prof.  Melan.  A 
raphical  examination  of  the  stresses  and 
trains  in  a  plate  of  reinforced  concrete, 
howing  the  importance  of  the  proper  lo- 
ation  of  the  metallic  reinforcement.  2000 
r.  Zeitschr  d  Oesterr  Ing  u  Arch  Ver — 
)ec.  19,  1902.    No.  53221  B. 

Reinforced  Concrete  (Der  Eisenver- 
tarkte  Beton).  W.  Linse.  The  first  in- 
tallment  of  a  general  review  of  the  sub- 
set, with  data  showing  the  increase  in  its 
se  since  1892.  Serial.  Part  I.  2000  w. 
tahl  u  Eisen— Jan.  i,  1903.  No.  53255  D. 
Recent  Experiments  with  Hennebique 
learns  at  Lemberg  (Neue  Versuche  mit 
[ennebiquetragern  in  Lemberg).  Dr. 
lax  R.  V.  Thullie.  Data  and  results  of 
jncrete  beams  reinforced  with  iron  rods 
rcording  to  the  Hennebique  system.  A 
lathematical  analysis  of  the  application 
f  the  results  to  future  compulation  is 
;)pendcd.  40CO  w.  Zeitschr  d  Oesterr 
ig  u  .Arch  Ver — Dec.  12,  1902.  No.  53- 
[9  B. 

Some  Hints  as  to  Reinforced  Concrete 
onstruction.  Discusses  the  trustworthi- 
?ss  of  this  combination  of  steel  and  con- 
•ete  so  much  used  as  a  structural  mate- 
al.  1200  w.  Jour  Gas  Lgt — Dec.  16, 
)02.     No.  52726  A. 

The  Concrete  Bridge  at  Herkimer,  N. 
.,  Over  West  Canada  Creek,  Now  Being 
onstructed  by  the  Utica  &  Mohawk  Val- 
y  Raihvav  Co.  F.  C.  Phillips.  Illus- 
ated  description  of  a  viaduct  for  an  elec- 
ic  railway,  consisting  of  10  reinforced 
mcrete  arches  and  4  steel  spans,  12 12  feet' 
ng  in  all  3500  w.  St  Ry  Rev — Dec. 
),  1902.  No.  53106  C. 
The  Cottancin  System  of  Reinforced 
onstruction.  Brief  description  of  this 
stem  of  steel-cored  brick  and  steel-cored 
ment  construction  which  is  largely  em- 
oyed  in  France.  900  w.  Arch't,  Lond — 
ec.  19,  1902.     No.  5261 1  A. 

•fs. 

Progress  in  the  Desip^  of  Roof  Struc- 
res  Since  1850.  Ewmg  Matheson.  A 
ort  history  of  the  improvements  during 
e  last  fifty  years.  III.  3000  w.  "Etv^ic, 
nd— /an.  9.  1903.    No.  53027  A.. 


Sky-Scrapen. 

The  Biography  of  an  Office  Buildins 
Arthur  Goodrich.  An  illustrated  articl 
tracing  the  development  of  the  Americai 
sky-scraper  from  the  signing  of  the  con 
tract  to  completion.  3200  w.  World' 
Work— Jan.,  1903.    No.  52629  C. 

Spliced  Joints. 

Spliced  Joints  in  the  Columns  of  Steel 
Frame  Buildings.  John  Stephen  Sewell 
A  discussion  of  careless  work  on  steel 
framed  buildings,  and  improvement! 
needed.  2400  w.  Eng  News — Dec.  25 
1902.    No.  52874. 

Structural  SteeL 

Structural  Steel  Work  in  the  Ansonia 
Apartment  Hotel,  New  York— Roof 
Trusses,  Tower  and  General  Construction. 
Begins  an  illustrated  detailed  description 
of  the  steel  work  in  this  recently  com- 
pleted apartment  hotel  in  New  York,  which 
is  one  of  the  largest  and  most  costly  yet 
built.  3300  w.  Eng  Rec — ^Jan.  10,  1903. 
Serial.    1st  part.    No.  52970. 

Tunnela. 

Tunnel  Construction  in  Chicago.  George 
W.  Jackson.  Illustrates  and  describes  the 
method  of  driving  and  constructing  adopt- 
ed so  as  not  to  disturb  the  surface.  3000 
w.  Mines  &  Min^an.,  1903.  No.  52- 
9S8C. 

Underpinning. 

Underpinning  the  Philae  Temples.  A  de- 
tailed accaunt  of  the  work  of  underpinning 
these  ancient  temples  in  the  Nile.  111.  2400 
w.   Builder — Jan.  17,  1903.    No.  53091  A. 

MATERIALS. 

Artificial  Sandstone. 

The  Manufacture  and  Properties  of  Ar- 
tificial Sandstone.  Samuel  V.  Peppel.  Ab- 
stracted from  the  Trans,  of  the  Am.  Cera- 
vtic  Soc,  1902.  Describes  the  material, 
processes  of  manufacture,  quality,  and  the 
mechanical  equipment  needed.  5000  w. 
Eng  News— Jan.  22,  1903.    No.  53168. 

Cast-iron. 

Experiences  with  Cast  Iron  Columns  in 
Two  English  Spinning  Mill  Fires.  Gives 
report  of  these  fires  which  seem  to  indi- 
cate that  the  destruction  of  the  buildings 
was  due  to  the  breaking  of  the  cast-iron 
posts.  1000  w.  Eng  News — ^Jan.  i,  1903, 
No.  52881. 

Concrete. 

Pebble  Faced  Bridge  in  the  National 
Park,  Washington,  D.  C.  W.  J.  Douglas. 
Illustrated  description  of  a  bridge  designed 
for  special  surroundings,  and  of  the  meth- 
ods of  construction,  iioo  w.  Eng  News- 
Jan.  22,  1902.    No.  53167. 

Strength  of  Concrete  with  Various  Ag- 
%tt^lt%.      Gives     tables     showing     the 
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terials,  with  description  of  tests  from 
which  the  results  wefc  derived.  1700  w. 
Munic  Engng— Jan.,  1903.     No.  52649  C. 

Corrosion. 

Corrosion  of  the  Steel  Frames  of  Build- 
ings. Charles  L.  Norton.  An  illustrated 
account  of  tests  made  and  their  results 
with  conclusions  drawn.  2000  w.  Tech 
Quar— Dec,  1902.    No.  52950  E. 

Szplosiyet. 

A  Safe  and  Economical  Substitute  for 
Dynamite.  Reports  the  results  of  some 
tests  made  of  Joveite.  Also  editorial  on 
the  safety  powders  destined  to  replace 
dynamite.  3300  w.  Eng  News — Jan.  22, 
1903.    No.  53169. 

6U88. 

Wire  Glass  (Le  Verre  Arme).  Leon 
Appert.  A  complete  description  of  the 
method  of  manufacturing  plate  glass  with 
a  wire  netting  imbedded  in  the  mass.  The 
product  is  valuable  for  strength,  and  re- 
sistance to  fire.  10,000  w.  i  plate.  Mem 
Soc  Ing  Civ  de  France — Oct.,  1902.  No. 
53278  G. 
Seinforced  Concrete. 

See  Civil  Engineering,  Construction. 
Stone. 

Heat  and  Frost  in  the  Weathering  of 
Stone.  George  Barnum.  An  article  dis- 
cussing the  effects  of  extremes  of  heat 
and  cold  and  dissenting  from  views  of 
Mr.  Halbert  Powers  Gillette.  2000  w. 
Stone— Sept.,  1902.  No.  52640  C. 
Timber. 

Timber  Preservation.  Dr.  von  Shrenk. 
An  informal  general  discussion  mostly 
confined  to  the  preservation  of  railway 
ties,  the  processes  used  and  results,  the 
kinds  of  wood,  their  decay  and  treatment. 
General  discussion  follows.  111.  14300  w. 
Pro  W  Ry  Club— Dec.  16,  1902.  No.  52- 
982  C. 

MEASUREMENT. 

Coast  Snryey. 

The  U.  S.  Coast  and  Geodetic  Survey. 
O.  H.  Tittmann.  Reviews  the  history  of 
this  undertaking,  the  organization,  work, 
etc.  3800  w.  Nat  Geog  Mag— Jan.,  1903. 
No.  52639  C. 
Goodeay. 

The  Russo-Swedish  Expedition  for 
Measuring  an  Arc  of  the  Meridian  in 
Spitzbergen  (Les  Travaux  de  I'Expedi- 
tion  Russo-Su^doise  pour  la  Mesure  d'un 
Arc  de  Meridien  an  Spitzberg).  A. 
Hansky.  A  fully  illustrated  account  of  Uie 
expedition.  An  arc  of  4  degrees  was  meas- 
ured up  to  80  degrees  north  latitude.  Two 
articles,  8000  w.  Rev  Gen  des  Sciences— 
Dec.  15.  30.  1902.  No.  53250  each  D. 
Photograpltic  Smroyiiig. 

Photog^phtc  Surveying.    /.  T.   Mcln- 


tyre.  An  illustrated  discussion  of  this 
method  of  topographical  surveying,  and 
description  of  the  instruments  used.  Se- 
rial. Part  I.  5000  w.  Feilden's  Mag- 
Jan.,  1903.  No.  531 14  B. 
Stereoscope. 

The  Use  of  the  Stereoscope  in  Topo- 
graphy and  Astronomy  (De  TEmploi  da 
Stereoscope  en  Topographic  et  en  Astron- 
omic). Col.  Laussedat.  A  discussion  of 
the  use  of  stereoscopic  photography  in 
connection  with  surveying  and  astronomy 
with  reference  to  recent  topographic  work 
in  Austria.  2500  w.  Comptes  Rendus — 
Jan.  5,  1903.    No.  53241  D. 

Surveying. 

Daylight  Observation  of  Polaris  to  Es- 
tablish a  Meridian.  W.  O.  Owens.  Gives 
the  writer's  method  of  establishing  his 
meridians  in  broad  daylight.  2800  w.  Eng 
&  Min  Jour— Jan.  10,  1903.     No.  52969. 

The  Graphical  Determination  of  Time 
Azimuth  and  Meridian  (Ueber  Graphische 
Bestimmung  der  Zeit,  des  Azimutes,  und 
des  Meridianes).  E.  Dolezal.  Developing  a 
graphical  method  of  facilitating  the  com- 
putations, with  diagrams  for  practical  use. 
Serial.  Part  I.  1800  w.  2  plates.  Oesterr 
Zeitschr  f  Berg  u  Hiittenwesen — Jan.  3, 
1903.    Xo.  53235  D. 

MUNICIPAL. 

City  Work. 

City  Engineering  Problems.  John  M. 
Goodcll.  Reviews  the  improvements  in 
surveying,  paving,  road  construction,  street 
clearing,  etc.  2800  w.  Eng  Rec — ^Jan.  3, 
1903.     No.  5-2914. 

Fire  Extinguishing. 

Fire  ICxtingiiishment  in  Chicago.  Wil- 
liam H.  Musham.  An  account  of  the 
present  organization  of  the  fire  depart- 
ment, its  houses,  apparatus,  etc.,  showing 
that  it  has  not  kept  pace  with  the  growm 
of  the  city,  and  suggesting  a  revision  of  the 
building  laws,  compelling  owners  of  high 
buildings  to  have  a  standpipe  for  each 
floor  with  proper  connections.  111.  Dis- 
cussion. *  10300  w.  Jour  W  Soc  of  Engrs 
—Dec.  1902.     No.  52662  D. 

Stationary  Fire  Pumps.  George  J. 
Jones.  Describes  a  fire-fighting  system  re- 
cently installed  in  Philadelphia,  the  ne- 
cessary water  pressure  being  secured  from 
a  large  stationary  pumping  plant.  1200  w. 
Sci  Am— Jan.  24,  1903.    No.  53077- 

Payements. 

Emplo3rment  of  Belgian  Sandstone  for 
Paving.  Discusses  the  value  of  this  mate- 
rial, methods  of  testing,  wearing  qualities, 
etc.  3500  w.  Quarry— Jan.  i,  1903.  No. 
52981  A. 

Sewage  Pun^caWou. 

The  SalioTd  Sevc^L^t  V^oxV%,    'S-  C,«t- 
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)ett.  Abstract  of  a  paper  before  the  Sani- 
ary  Inst.  Congress  at  Manchester,  Eng. 
\n  account  of  some  of  the  most  interest- 
ng  results  of  sewage  purification  experi- 
nents.  3000  w.  Engng— Dec.  26,  1902. 
No.  52694  A. 

The  Septic  Tank :  Its  Place  in  the  Treat- 
ment of  Sewage.  Leonard  P.  Kinnicutt. 
Explains  the  result  of  septic  action  on 
sewage,  and  the  effect  when  used  with  in- 
:ermittent  filtration  beds,  considering  that 
n  most  cases  it  is  a  valuable  adjunct.  1700 
IV.    Eng  Rec— Jan.  3,  1903.    No.  52910. 

The  Septic  Treatment  of  Sewage.  Ben- 
jamin H.  Flynn.  Reviews  the  operation  of 
ihis  system,  giving  details  of  construction. 
2800  w.  Munic  Jour  &  Engr — Jan.,  1903. 
No.  52860  C. 
swerage. 

Sewerage  Work;  a  Twenty-five  Years' 
Review.  Rudolph  Hering.  Reviews  the 
works  for  collecting  and  conveying  the 
foul  waters  and  those  for  effecting  their 
proper  disposal,  showing  the  rapid  devel- 
Dpment  in  America.  2600  w.  Eng  Rec — 
fan.  3,  1903.    No.  52913- 

The  Separate  System  of  Sewerage.  J. 
Gust  Richert,  in  The  Surveyor,  London. 
Describes  some  of  the  advantages,  disad- 
vantages and  defects  of  this  system  which 
is  considered  more  expensive  but  more 
efficient.  1400  w.  111.  Munic  Jour  & 
Engr— Jan,  1903.  No.  52861  C. 
swers. 

The  64th  St.  Sewer  Tunnel  and  Outlet 
Sewer,  Brooklyn,  N.  Y.  An  illustrated 
description  of  this  work  and  information 
relating  to  it.  3800  w.  Eng  News — ^Jan. 
I,  1903.    No.  52879. 

WATER   SUPPLY, 
barges. 

Apportionment  of  Charges  for  Private 
Fire  Protection  and  the  Means  of  Con- 
trolling the.  Supply  Thereto.  Report  of 
committee  i.nd  discussion.  17500  w.  Jour 
N  E  Water  Wks  Assn — Dec,  1902.  No. 
52636  F. 
iltration. 

The  New  Filtration  Works  in  Phila- 
delphia. J.  A.  Stewart.  An  illustrated 
description  of  the  extensive  works  under 
construction,  which  will  probably  be  the 
largest  and  most  complete  in  the  United 
States.  2000  w.  Munic  Engng — ^Jan., 
1903.    No.  52647  C. 

The  Philadelphia  Filtration  System. 
States  the  conditions  at  this  city,  giving 
an  account  of  the  early  supply,  and  begins 
an  illustrated  description  of  the  new  sys- 
tem of  filtration  works.  2800  w.  Eng 
Rec— Jan.  3,  1903.  Serial,  ist  part.  No. 
52921. 
rovnd  Water. 

An  Artificial  Underground  'Water  Su^ 


ply  at  Gothenburg,  -Sweden.  Describes 
a  unique  method  of  developing  a  water 
supply,  utilizing  dangerous  surface  waters 
and  a  limited  underground  supply,  and  se- 
curing a  naturally  purified  underground 
water.  Describes  the  works.  2500  w. 
Eng  News— Jan.  8,  1903.  No.  52885. 
Ozone. 

German  Ozone  Waterworks.  Dr.  Ig. 
Erlwein.  An  illustrated  description  of 
water  purifying  works  at  Schierstein,  near 
Wiesbaden  and  at  Paderbom,  Germany, 
where  ozone  is  electrically  produced  from 
air  and  employed  on  a  practical  scale  as  a 
sterilizing  and  oxidizing  agent.  1500  w. 
Elec  Wld  &  Eng— Jan.  17,  1903.  No. 
52841. 

The  Sterilization  of  Water  by  Ozone 
upon  the  Siemens  &  Halske  '  System. 
(Ueber  die  Abtotung  Pathogener  Baktcr- 
ien  im  Wasser  mittels  Ozon  nach  dem  Sys- 
tem Siemens  &  Halske)  Messrs.  Schudcr 
&  Proskauer.  A  discussion  of  the  experi- 
ments made  upon  the  water  of  the  river 
Spree,  at  Berlin.  2000  w.  Gesundheits  In- 
genieur— Jan.  10,  1903.    No.  53244  B. 

Two  German  Plants  for  Sterilizing 
Water  by  Ozone.  Illustrated  description 
of  the  recently  opened  plants  at  Wies- 
baden and  Paderborn,  which  are  the  first 
German  works  using  ozone  for  sterilizing 
drinking  water  on  a  commercial  scale. 
1000  w.  Electro-Chem  Ind — ^Jan.,  1903. 
No.  53153  C. 

Pipe-Coatings. 

Coating  of  Cast-Iron  Pipes.  W.  H. 
Humphreys.  Reports  great  trouble  due  to 
contamination  of  water  by  the  coating 
used,  or  its  improper  application,  and  gives 
opinions  of  manufacturers  and  discussion. 
5800  w.  Builder— Dec.  13,  1902.  No. 
52713  A. 
Pipe  Specifications. 

Final  Report  of  the  Committee  on 
Standard  Specifications  for  Cast-Iron  Pipe. 
Also  discussion.  1600  w.  Jour  N.  E. 
Water-Wks  Assn— Dec,  1902.  No  52,- 
637  F. 

Pollution. 

The  Detection  and  Prevention  of  Under- 
ground Pollution.  John  Shaw.  Read  be- 
fore the  British  Assn.  of  Water-Wks. 
Engrs.  Discusses  the  pollution  of  springs 
and  well  supplies.  2200  w.  Builder— Dec. 
27,  1902.    No.  52714  A. 

Refrigeration. 

Water.    E.  T.  Skinkle.     On  the  proper 
handling  of  the  water  supply  in  the  manu- 
facture of  ice  and  in  cold  storage.    2300  w. 
Ice  &  Refrig— Jan.,  1903.    No.  52606  C. 
Reriew. 

Twenty-five  Years  of  Water  Supply  En- 
«meenn«.     J,  J.  R.  Croes.     Reviews  the 
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period,  showing  the  important  advances 
made.  2700  w.  Eng  Rec— Jan.  3,  1903. 
No.  52911. 

Tank. 

Water  Tank  with  Hemispherical  Bot- 
tom at  Washington  Heights,  Chicago. 
Brief  illustrated  description  of  a  steel 
tank  of  interesting  design  having  a  capac- 
ity of  180,000  gallons.  900  w.  Eng  News 
— Dec.  25,  1902.    No.  52873. 

Turbidimeter. 

A  New  Turbidimeter.  Charles  Anthony, 
Jr.  Gives  the  methods  usually  employed 
in  estimating  turbidity,  discussing  each 
briefly,  and  explains  a  photometric  method 
of  measuring  the  amount  of  light  absorbed 
by  a  given  thickness  of  water;  describ- 
ing the  instrument  used.  Discussion. 
2800  w.  Jour  N.  E.  Water- Wks  Assn — 
Dec,  1902.     No.  52635  F. 

Waste. 

Report  on  Water  Waste  and  the  Meter- 
ing of  the  Water  Supply  of  Chicago. 
Made  by  John  Ericson,  City  Engineer. 
2500  w.  Eng  News — ^Jan.  8,  1903.  No. 
52887. 

Water  Waste  and  Its  Detection.  Ed- 
ward S.  Cole.  Considers  the  sources  of 
waste,  the  effect  of  meters,  means  of  de- 
tecting waste,  giving:  a  brief  description  of 
the  "Pitometer."    111.  Discussion.  8700  w. 


Jour  W  Soc  of  Engrs— Dec,  1902.    No. 
52661  D. 
Water-Softening. 

Water-Softening  Plant  at  the  Wilm- 
slow  (Stockport)  Works.  T.  Molyneaux. 
Extracts  from  a  paper  read  before  the 
Brit.  Assn.  of  Water- Wks.  Engrs.,  with 
a  summary  of  the  discussion.  Describes 
a  plant  which  has  a  capacity  of  25/900 
gallons  per  hour,  using  the  Archbutt-Dee- 
ley  process.  3800  w.  Jour  Gas  Lgt— Dec 
23,  1902.    No.  52732  A. 

MISCELLANT. 

Ezcavation. 

Rock-Cutting  Machines.  An  illustrated 
description  of  two  recent  examples  of  in- 
genious machines  for  breaking  up  rock 
under  water,  which  have  proved  their 
value  by  executing  an  immense  amonnt 
of  subaqueous  excavation.  800  w.  Engng 
—Jan.  9,  1903.    No.  52999  A. 

Reriew.  % 

Field  Construction  in  Civil  Engineering. 
Frank  W.  Skinner.  Reviews  what  has 
been  accomplished  in  the  last  quarter  of  a 
century  in  advance  of  previous  practice. 
3500  w.  Eng  Rec— Jan.  3,  1903.  No.  52920. 
1902.  A  general  review  of  the  year's 
progress  in  engineering, — civil,  mechani- 
cal, electrical,  sanitary,  etc.  24000  w. 
Engr,  Lond— Jan.  2,  1903.    No.  52944  A. 
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COMMUNICATION. 
Cables. 

Disturbances  on  Underground  Cables. 
W.  Schonau.  A  brief,  illustrated  account 
of  disturbances  on  cables  connecting  the 
submarine  cables  terminating  at  Woosung, 
China,  with  Shanghai,  and  the  improve- 
ment effected  by  an  "induction  balance" 
consisting  of  a  condenser  and  resistance 
inserted  between  the  circuits.  400  w. 
Elect'n.  Lond — I>ec.i9,  1902.    No.  52804  A. 

Telephone  Cables.  Arthur  V.  Abbott, 
C.  E.  A  discussion  of  the  cost  and  main- 
tenance of  underground  and  aerial  tele- 
phone cables,  with  diagrams.  1500  w. 
Dec  Wld    Engr— Jan.  3,  1903.   No.  52826. 

The  Conditions  Involved  in  Multiple 
Electric  Conductors  (Ueber  die  Defini- 
tionen  der  Elektrischen  l!.igenschaften  von 
Mehrfach-Leitungssystemen).  Dr.  F. 
Breisig.  A  discussion  of  the  conditions 
involved  in  using  multiple  conductor  ca- 
bles for  telephone  lines.  4500  w.  Elektro- 
tech  Zeitschr— Dec  25,  1902.  No.  53265  B. 

Fire  AUmu. 

The  Transmission  of  Fire  Alarms.    E. 


B.  Ellicott.  An  illustrated  detailed  de- 
scription of  the  modem  fire  alarm  system, 
especially  as  used  in  Chicago.  Discussion. 
8000  ^w.  Jour  W  Soc  of  Engrs — ^Dec, 
1902.  No.  52663  D. 

Pacific  Cable. 

Opening  of  the  First  Section  of  the 
Pacific  Cable.  An  account  of  the  opening 
of  the  section  between  San  Francisco  and 
Honolulu,  with  information  concerning 
the  depth,  and  other  matters  of  interest 
111.  900  w.  Sci  Am— Jan.  10,  I9©3.  No. 
52863. 

Space  Telegraphy. 

Analysis  of  Wireless  Telegraph  Systems 
in  1902.  A.  Frederick  Collins.  An  illus- 
trated description  and  classification  of  the 
principal  systems  of  wireless  telegraphy. 
3500  w.  Elec  Wld  &  Engr— Jan.  3,  1903. 
No.  52824. 

A  New  Method  of  Tuning  Spark-teleg- 
raphy Stations  (Ueber  ein  Neues  Ver- 
fahren  zur  Abstimmung  Funkentelegranli- 
isch.r  Stationen).  Count  Arco.  A  dis- 
cussion of  the  use  of  the.  \xv^\\\fV«a^xst  Naok 
connection  V\VVv  VJtve.  ^VaXTj-Kx^i  tp|%\wft. 
for  mainiammi^  w\«Aan^  c«aanM»*«tow^ 
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6000  w.  Elektrotech  Zeitschr — ^Jan.  i, 
1903.   No.  53267  B. 

Experiments  on  Selective  Wireless 
Telegraphy.  Anders  Bull.  Illustrated 
description  of  a  system  using  a  series  of 
signals  consisting  of  a  fixed  number  of 
wave  impulses,  succeeding  each  other  at 
pre-arranged  short  intervals  of  time.  2500 
w.  Elect'n,  Lond — Jan.  2,  1903.  No.  52- 
808  A. 

Record  of  the  Year  in  Wireless  Teleg- 
raphy. A.  Frederick  Collins.  A  review 
of  the  important  events  in  space  telegra- 
phy in  1902.  1500  w.  Elec  Rev,  N  Y — 
Jan.  10,  1903.    No.  53004. 

The  Braun-Siemens  and  Halske  System 
of  Wireless  Telegraphy.  Frank  C.  Per- 
kins. An  illustrated  description  of  the 
apparatus  used  at  the  Cuxhaven  sta- 
tion, on  the  North  Sea.  900  w.  Elec 
Engr,  Lond — Jan.  2,  1903.   No.  52822  A. 

The  Fessenden  Wireless  Telegraph 
System.  A.  Frederick  Collins.  Illustrates 
and  describes  the  essential  parts  of  this 
system.  1800  w.  Sci  Am — Jan.  3,  1903. 
No.  52771. 

The  Present  State  of  Wireless  Telegra- 
phy. Maurice  Solomon.  A  review  of  the 
subject  with  the  object  of  forming  an  es- 
timate of  how  far  expectations  have  been 
fulfilled  and  what  hopes  may  be  enter- 
tained of  a  future  of  wide  utility.  111. 
2500  w.  Nature— Dec.  11,  1902.  No.  52- 
601  A. 

Wireless  Telegraphy  (Drahtlose  Teleg- 
raphie).  Dr.  Franke.  A  review  of  the 
present  status  of  wireless  telegraphy  in 
Germany,  with  especial  reference  to  the 
Braun  system.  4500  w.  Glasers  Annalen 
—Jan.  15,  1903.     No.  53229  D. 

elegraph  History. 

Old  Time  Telegraph  History.  A  re- 
view of  an  interesting  collection  of  origi- 
nal letters  and  documents  relating  to  the 
early  historv  of  the  telegraph,  recentlv  ac- 
quired by  Cornell  University.  4500  w. 
Elec  Wld  &  Engr— Jan.  17,  1903.  No. 
52840. 
elephone  Central. 

The  New  Telephone  Central  in  Dussel- 
dorf  (Das  Neue  Fernsprechvermittelungs- 
amt  in  Diisseldorf)..  H.  Kehr.  With  il- 
lustrations of  wiring,  switchboard  and 
general  arrangement.  2500  w.  Elektro- 
tech Zeitschr — Jan.  8,  1903.  No.  53271  B. 
'elephone  Lines. 

The  Construction  of  Aerial  Telephone 
Lines.  Arthur  V.  Abbott.  C.  E.  An  il- 
lustrated discussion  of  pole  lines  for  tele- 
phone circuits.  Serial.  Part  I.  1200  w. 
Elec  Wld  &  Engr — Jan.  17,  1903.  No. 
53T19. 
'elephony. 

Port  Arthur  and  Fort  WWWam  Ixv^^- 


pendent  Telephone  Systems.  Illustrated 
detailed  description  of  the  equipment  0! 
these  exchanges  recently  established  m 
Canada.  1800  w.  Can  Engr— Jan.,  igc^ 
No.  52851. 

The  Evolution  of  the  Modern  Telephone 
System.  L.  A.  Lindsey.  An  explanatioa 
of  the  systems  at  present  in  use,  favoring 
the  common  battery,  lamp  signal,  multiple 
system  for  large  systems.  t6oo  w.  Elec 
Wld  &  Engr— Jan.  24,  1903.   No.  53164. 

DISTRIBUTION. 

Conduits. 

Conduit  System  of  the  Manhattan  Rail- 
way. An  illustrated  description  of  the 
underground  conduits  and  manholes  for 
the  electric  cables  of  the  high-tension  dis- 
tribution service  of  the  New  York  eleva- 
ted railways.  2200  w.  St  Ry  Jour— Jan. 
3,  1903.   No.  53021  D. 

Conyertera. 

Behavior  of  Rotary  Converters  in  Trac- 
tion Installations  with  Stationary  Accn 
mulators.  Dr.  Angelo  Banti.  An  ac- 
count of  the  sinjfular  behavior  which  the 
converter  displayed  according  to  the  kind 
of  service  to  which  it  was  devoted,  and 
the  conclusions.  2800  w.  Elect'n,  Lond— 
Jan.  16,  1903.   No.  53099  A. 

Fuses. 

Safe  and  Accurate  Electric  Safety 
Fuses.  Joseph  Sachs.  Considers  their 
evolution,  principle,  operation,  and  appli- 
cation, describing  devices  and  reporting 
tests.  111.  5900  w.  Jour  Fr  Inst— Jan., 
1903.    No.  52631  D. 

Static  Conyerter. 

Cooper  Hewitt  Static  Converter.  An 
illustrated  description,  with  curves,  of  an 
apparatus  consisting  of  a  globular  vessel 
containing  vapor,  at  a  certain  degree  of 
attenuation,  and  several  electrodes,  which 
converts  an  alternating,  or  a  pol3rphasc 
current  into  a  pulsating  direct  current 
1200  w.  Elec  Wld  &  Engfr — ^Jan.  17,  1903. 
No.  52842. 

Substations. 

Substations  of  Manhattan  Railway.  A 
well-illustrated  description  of  the  con- 
struction, architecture  and  electrical  equip- 
ment of  the  rotary  converter  substations 
for  the  elevated  railwav  in  New  York. 
5000  w.  St  Ry  Jour— Jan.  3,  1903.  No. 
53020  D. 

Also.  Elec  Wld  &  Engr — ^Jan.  3,  1903. 
No.  52832. 

Wiring. 

Direct  Current  Motor  Wiring.  P.  C 
Percv.  General  specifications  for  wires 
leading  to  direct-current  motors,  and  full 
wiring  tables ;  with  diaiirams.  900  w.  Am 
'^toJxv— "^vcv.,  \^v  No.  53015. 


We  supply  copici  of  tH«se  articUs.    See  l^v  <nv 
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SLBCTKO-CHSmSTST. 

Accmmilatoc. 

A  New  Electric  Accnmnlator.  Dr.  D. 
Tommasi.  An  illustrated  description  of  a 
lead  storage  cell  whose  plates  consist  of  a 
leaden  frame  containing  a  rerj  large  num- 
ber of  layers,  and  of  an  electrolyzer  for 
the  preparation  of  spongy  lead.  600  w. 
Elec  Rev.  Lond— Jan.  2, 1903.  Xo.  52817  A. 

See  also  Electrical  Engineering,  Gene- 
rating Stations. 

See  also  Mechanical  Engineering,  Auto- 
mobiles. 
Daniell  CelL 

Why  the  E.  M.  F.  of  the  Daniell  Cell 
Changes  with  the  Density  of  the  Sc-lmion?. 
Prof.  Henry  S.  Carhan.  A  contribution 
to  the  author's  studies  on  concentration 
cells.  1200  w.  Electro-Chem  Ind — Jan.. 
1903.  No.  53152  C 
Slectric  Funuices. 

High-Temperature  Elect ro-Chemistr>-.  * 
Notes  on  Experimental  and  Technical 
Electric  Furnaces.  R.  S.  Hutton  and  J.  E. 
Petavel.  Full  paper  read  before  the  Man- 
chester Sec.  of  the  Inst,  of  Elec.  Engrs. 
Illustrated  descriptions  of  experimental 
and  technical  electric  furnaces  and  their 
commercial  applications,  especially  some 
of  the  newer  industries.  11200  w.  Engng 
—Dec.  19.  1902.   No.  52689  A. 

The  Electric  Heat  Furnace.  A.  Henrick 
Jackson.  The  first  of  a  series  of  illustra- 
ted articles  dealing  iK-ith  its  industrial 
non-electrolytic  uses.  2000  w.  Aust  Min 
Stand — Nov.  27.  1902.  Serial,  ist  part. 
No.  52739  B. 
SlectrolTte  Betigtaiicie. 

See    Electrical    Engineering,    Measure- 
ment. 
Equiyalents. 

Table  of  Electrochemical  Equivalents 
and  Their  Derivations.  Carl  Hering. 
Probably  the  fullest  table  ever  published. 
A  complete  recalculation  based  upon  the 
most  recent  and  best  fundamental  values. 
Applications  of  the  table  are  illustrated  by 
a  series  of  typical  examples.  6800  w.  Elec- 
tro-Chem Ind— Jan..  1903.  No.  53150  C. 
Oxone. 

See  Civil  Engineering.  Water  Supply. 
Sectifier. 

The  Electrolytic  Rectifier.  Prof.  C.  F. 
Burgess.  Abstract  of  a  paper  presented 
before  the  Science  Gi»b  of  Wisconsin 
Univ..  giving  an  account  rif  investigations 
carried  out  in  the  Laboratory  of  .\pplied 
Electrochemistry,  and  the  result*  obtained 
with  a  fused  electrohie.  2500  w.  Wiscon- 
sin Engr— Dec.,  1902.  No.  53038  D. 
Sefining. 

Electrolytic  Refining  of  Gold.  D.  K. 
Tuttle.    An  illustrated  description  of  the 

f^r  supply  copUs  of  ih0t4 


electrolytic  gold  refining  process  ased  in 
the  United  States  Mint,  in  Philadelphia. 
ElectTO-Chem  Ind— Jan.,  1903.  No.  53146  C 
Review. 

Electrochemistry  in  the  Year  1902  (Die 
Elektrochemie  in  Jahre  1902).  Dr.  M. 
Kruger.  The  annual  review  of  the  prog- 
ress of  applied  electrochemistrv  in  En- 
rope  and  .\merica.  Serial.  Part  f.  2500  w. 
Elektrochem  Zeitschr — ^Jan.,  1903.  No. 
55274  G. 

The   Progress  of  Electro-Chemistr>-  in 

1902.  George  P.  Scholl.     A  general  re- 
view.   2500  w.    Elec  Wld  &  Engr — Jan.  3, 

1903.  Xo.  52828. 
Smelting. 

A  French  Plant  for  Making  Steel  in  the 
Electric  Furnace.  An  illustrated  descrip- 
tion of  the  Keller  process  used  at  Ker- 
rousse.  2000  w.  Elect ro-Chem  Ind — ^Jan., 
1903.   No.  53148  C. 

.An  .Attempted  Defence  of  the  Electric 
Smelting  fif  Iron  Ores.  Editorial  criti- 
cizing statements  made  by  A.  J.  Ro*si  in 
a  paper  published  in  the  Iron  Age  of  Nov. 
20.  1902.  1000  w.  Eng  News — Jan,  8, 
1903.    No.  52886. 

ELECTM-PHYSICS. 

Electro-Magnetitm. 

Electro- Magnetic  Rotations.  Howard 
B.  Dailey.  Illustrates  and  describes  ex- 
periments showing  the  rotational  features 
of  electro-magnetism.  1300  w.  Sci  .\ni — 
Dec.  27,  1902.  No.  52765. 
Electioiie. 

Faraday's  I^w  and  the  Theory  d  Elec- 
trons.    Letter   from   Dr.    H.    C.    Cooper. 
600    w.     Electro-Chem    Ind — Jan..    1903. 
No.  53154  C. 
Theories. 

Electrical  Theories.  Dr.  John  Trow- 
bridge. .\  review  of  present  theories  of 
electrical  and  magnetic  phenomena.  800  w. 
Elec  Rev.  \  Y— Jan.  lo.  1903.    No.  f.vxx). 

GENERATING  STATIONS. 

AcctunuUtors. 

Storasre  Batteries  in  Electrical  Supply. 
Alton  D.  ;\danis.  Data  concerning  the 
operntion  <if  Morngc  batteries  in  a  large 
system  of  electrical  snoply  during  a  period 
of  more  tli;in  three  year«.  Table-!.  1200 
w  Elec  Wld  ^  Engr— Dec.  27.  1902.  No. 
52843. 

Amuture  Diics. 

The  Con^'trurtion  of  Slotted  .Armature 
Disc*  Cl'elMT  die  Herstellung  Genutheter 
Ankerblech-cheiben).  R.  Hundhausen. 
Illu'-trated  de^^cription  of  the  special  tools 
u«ed  by  Siemens  &  Halske  at  Charlotten- 
burg.  Two  article*.  4000  w.  Elektrotech 
Zeitschr~Dect3igi|^f^t^ij®^Ql^ci.  v^fcx 
each  B.  ^ 

articles.    See  page  97!- 
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^urnemouth. 

Ihc  Bournemouth  Corporation  Tram- 
ways. An  illustrated  description  of  a 
combined  conduit  and  overhead  trolley 
electric  railway  at  Bournemouth,  Eng« 
land.  2500  w.  Elect'n,  Lond— Jan.  9, 
1903.     No.  53120  A. 

irussels. 

St.  Gilles  Electric  Power  and  Luttiches 
Street  Railway.  Frank  C.  Perkins.  An 
illustrated  description  of  an  electric  power 
station  near  Brussels,  Belgium,  operated 
in  connection  with  the  Liege  railway. 
1000  w.  Elec  Rev,  N  Y — Dec.  27,  1902. 
No.  52846. 

Turlington,  Vt 

Water  Power  on  the  Winooski.  Alton 
D.  Adams.  Illustration,  with  description 
of  the  station  in  which  electric  power  is 
generated  for  the  citv  of  Burlington,  Vt. 
1200  w.  Elec  Wld  &  Engr — ^Jan.  24,  1903. 
No.  53162. 

auTery  Falls. 

Electric  Power  in  India.  The  Cauvery 
Falls  Plant.  Capt.  J.  H.  Thomson.  A  well 
illustrated  account  of  a  great  hydro-elec- 
tric plant  in  the  State  of  Mysore,  from 
which  energy  is  transmitted  92  miles  to 
the  Kolar  Gold  Mines.  4500  w.  Cassier's 
Mag— Jan.,  1903.  No.  52800  B. 
Condenser  Excitation. 

Excitation  of  Asynchronous  Genera- 
tors by  Means  of  Static  Condensance.  A. 
S.  McAllister.  A  description,  with  dia- 
gram, of  a  method  of  using  a  condenser  as 
a  source  of  exciting  current  for  an  asyn- 
chronous generator.  1600  w.  Elec  Wld  & 
Engr— Jan.  17,  1903.    No.  52838. 

!08t8. 

Electricity  Sunnly  Works  Costs  in  1900 
and  1901.  Tables  and  curves,  with  ex- 
planatory text,  which  summarize  data  ob- 
tained by  analyses  of  the  accounts  of  elec- 
tric stations,  both  municipal  and  company, 
in  the  United  Kingdom.  2000  w.  lilect'n, 
Lond— Jan.  2,  1903.    No.  52810  A. 

dynamo  Designing. 

A  Criticism  of  Present-Day  Continu- 
ous-Current Designing.  Fred  W.  Davies. 
A  discussion  of  various  points  in  the  de- 
sign of  continuous-current  dynamos  and 
motors.  2500  w.  Elec  Rev,  Lond — Dec. 
19,  1902.   No.  52812  A. 

Rotating  Ring  with  Attached  Lugs. 
Forrest  R.  Jones.  Considers  the  design 
of  rings  of  electric  generators  with  regard 
to  tension  in  ring  and  lug  bolts.  1800  w. 
Mach,  N  Y— Jan.,  1903.    No.  52859. 

Stress  on  Frames  of  Alternating  Cur- 
rent Generators.  P.  J.  Frenell.  Deals 
with  the  question  of  mechanical  design 
for  the  purpose  of  reducing  unnecessary 
weight  and   cost  in  the   cotvslTucWotv  oi 


large  machines.     1600    w.     Elec   Wld  k 
Engr— Jan.  24,  1903.   No.  53163. 

The  Designing  of  Polyphetse-Currait 
Machines.  David  Bergman.  A  discns- 
sion,  with  curves,  of  various  points  in  the 
design  of  polyphase  motors  and  genen- 
tors.  1200  w.  Elec  Rev,  Lond — Dec.  26; 
1902.  No.  52813  A. 
Erith. 

Erith  Electricity  Works.  An  illustrated 
description  of  works  employing  the  four- 
wire  three-phase  system  of  distribotion. 
2000  w.  Elect'n,  Lond— Jan.  16,  1903.  Na 
53098  A. 

Galveston. 

New  Lighting  and  Power  Plant  of  the 
Galveston  City  Railway  Co.  An  illustrat- 
ed description  of  an  electric  station  for 
railway,  lighting  and  power  service,  boilt 
to  replace  one  destroyed  in  the  great  storm 
of  September,  1900.  3000  w.  St  Ry  Rev 
—Dec.  20,  1902.   No.  53102  C. 

Garvin's  Falls. 

The  Garvin's  Falls  Station  of  the  Man- 
chester Traction,  Light  and  Power  Com- 
pany. W.  V.  Batson.  Illustrated  descrip- 
tion of  one  of  the  largest  hydro-electric 
power  systems  in  New  England.  2700  w. 
Eng  Reo— Jan.  24,  1903.    No.  53157. 

Hastings. 

Electricity  Supply  in  Hastings.  An  il- 
lustrated description  of  an  electric  station 
at  Hastings,  England,  and  an  account  of 
experiments  made  with  the  Andrews  "dis- 
criminating" transformer  and  choking  coil 
and  with  other  apparatus.  5000  w.  Elec 
Rev,  Lond— Dec.  26,  1902.   No.  52814  A. 

Some  Experiments  at  the  Hastings 
Electricity  Works.  Anjllustrated  account 
of  short-circuiting  experiments  showing 
the  action  of  the  Andrews  "discriminat- 
ing" transformer  and  choking  coil,  and  of 
other  experiments  showing  various  appa- 
ratus and  arrangements  at  Hastings.  Eng- 
land. 3200  w.  Elect'n,  Lond — Dec.  26, 
1902.   No.  52806  A. 

Hochfelden-Oerlikon. 

See   Electrical    Engineering.    Transmis- 
sion. 
Leeds. 

Leeds  Electric  Power  Station.    An  illus- 
trated description  of  a  9.000-kilowatt  elec- 
tric station  at  Leeds,  Eni^land.    1000  w. 
Elec  Rev,  N  Y— Jan.  3,  1903.    No.  52848. 
Legislation. 

Swiss  Laws  Regulating  Electric  Instal- 
lations (Schweizerisches  Bundesgesetz 
betreffend  die  Elektrischen  Schwach  und 
Starkstromanlagen).  The  full  text  of  the 
recent  enactments  of  June,  1902,  regulat- 
ing both  moderate  and  heavy  currents. 
4000   w.      Elcktrotech    Zeitschr— Jan.     i, 


Wt  5ii|>t»ly  cot>i«s  of  iKcst  qriic\«j,    Stt  V<*V  W^- 
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Liquid  FueL 

boe  Mechanical  Engineering,  Steam  En- 
gineering. 
London. 

The  Electricity  Works  of  the  Central 
Electric  Supply  Company.  An  illustrated 
description  of  a  London  central  station 
generating  three-phase  currents  at  6000 
volts.  1200  w.  Elect'n,  Lond — Jan.  9, 
1903.  No.  53121  A. 
Maidenhead. 

Maidenhead  Electricity  Supply  Works. 
An  ilhistrated  general  description  of  a 
continuous-current,  three-wire  system 
lately  installed  at  the  municipal  works  of 
Maidenhead,  England,  near  the  Thames. 
4000  w.  Elec  Engr,  Lond — Dec.  19,  1902. 
No.  5-'8i9  A. 
Middlesbrough. 

300-Kilowatt  Triple-Expansion  Engine; 
Middlesbrough  Electricity  Works.  Illus- 
trated description  of  a  direct-driven  elec- 
tric generating  plant.  1200  w.  Engng — 
Dec.  26,  1902.     No.  52693  A. 

Modem  Practice. 

Modern  Tendencies  in  the  Development 
and  Transmission  of  Power.  John  Jo- 
seph Flather.  Slightly  condensed  from 
an  address  at  the  Washington  meeting  of 
the  Am.  Assn.  for  the  Adv.  of  Science. 
Discusses  useless  waste  of  power,  electric 
power  distribution  in  shops,  speed  varia- 
tion with  electric  motors,  efficiency  of 
electric  power  transmission,  power  devel- 
opment with  gas  engines,  steam  turbines, 
etc.  4500  w.  Eng  News — ^Jan.  i,  1903. 
No.  52878. 

Motive  Power. 

Steam  Engine  vs.  Internal  Combustion 
Engine  for  Electric  Power  Generating 
Plants.  Frank  C.  Perkins.  An  illustrated 
article  giving  information  in  reeard  to  re- 
cently erected  plants  where  gas  engines 
have  been  installed  and  the  systems  used, 
the  Diesel  oil  engines,  and  others.  5800  w. 
Mod  Mach— Jan.,  1903.    No.  52603. 

New  York. 

The  Waterside  Electric  Station  (Sta- 
tion Centrale  Electrique  de  Waterside). 
F.  Drouin.  An  illustrated  description  of 
the  Waterside  station  of  the  New  York 
Edison  Company  with  comments  from  a 
French  point  of  view.  3000  w.  i  plate. 
Genie  Civil— Dec.  13,  1902.  No.  53205  D. 
Niagara 

The  New  Hydraulic  Plant  at  Nia^ra 
(La  Nouvelle  Usine  Hydro-Electnque 
des  Chutes  du  Niagara).  Description  of 
the  new  works,  with  illustrations  of  the 
wheels,  shaft,  regulators  and  switchboards. 
2000  'jv.  I  plate.  G^ie  Civil — Jan.  3. 
1903.    No.  53213  D. 

The  New  Niagstn.     Waldoa   Fawcett. 


Brief  illustrated  account  of  the  several 
power  plants  for  the  development  of  dec* 
trical  energy.   1300  w.   Am  Mfr— Dec.  25, 

1902.  No.  52746. 

See  also  Civil  Engineering,  Canals,  Riv- 
ers and  Harbors. 
Parallel  Working. 

The  Influence  of  the  Governor  Upon  the 
Parallel  Working  of  Alternators  (Influ- 
ence des  Regulateurs  sur  le  Fonctionne- 
ment  en  Parallel  le  des  Altemateurs).  M. 
de  Marchena.  A  discussion  of  the  speed 
regulation  of  engines  for  driving  alterna- 
tors in  parallel,  with  regard  to  the  angu- 
lar variations  in  velocity.  15,000  w.  Bull 
Soc  Int  des  Electriciens — Nov.,  1902.  No. 
53260  H. 

Pike's  Peak. 

The  Water  and  Dectric  Power  System 
of  the  Pike's  Peak  Power  Co.,  Colorado. 
W.  P.  Hardesty.  Illustrated  detailed  de- 
scription of  the  development  of  this  sys- 
tem, which  is  the  first  large  enterprise  to 
utilize  the  streams  of  Pike's  Peak.  5000 
w.    Eng  News— Jan.  i,  1903.   No.  52877. 

Portland. 

See  Electrical  Engineering,  Transmis- 
sion. 

Prudential  Buildings. 

A  Large  and  Modem  Isolated  Power 
Plant.  A  well-illustrated  description  of 
the  steam  and  electrical  plant  and  equip- 
ment of  the  buildings  of  the  Prudential 
Insurance  Co..  Newark,  N.  J.  4000  w. 
Am  JcJect'n— Jan.,  1903.     No.  53010. 

Review. 

Central  Station  Progress  During  1902. 
W.  S.  Barstow.  A  general  review  of  elec- 
tric generating  station  practice.  1800  w. 
Elec  Wld  &  Engr— Jan.  3,  1903.  No. 
52820. 

Rotwein. 

The  Rotwein  Dectric  Plant  (Das  Elek- 
trizitatswerk  in  der  Rotweinklamm).  A 
description  of  the  manner  in  which  a 
mountain  torrent  was  used  to  develop  850 
h.  p.  for  use  in  cutting  the  Karawanken 
tunnel  near  Assling,  in  Carinthia.  1500  w. 
I  plate.  Oesterr  Wochenschr  f  d  Oeffent 
Baudienst— Jan.  3,  1903.    No.  53262  D. 

St.  Georges. 

The  Distribution  of  Electric  Energy  in 
the  Department  of  Aube  (Distribution  de 
TEnergie  Electrique  dans  le  D^artment 
de  I'Aube).  An  illustrated  description  of 
the  hydro-electric  station  at  St.  Georges, 
department  of  Aube,  France,  developing 
3.200  horse  power,  and  distributing  cur- 
rent for  a  radius  of  30  kUometres.  Two 
articles,  2000  w.   L' Elect ricien — ^Jan.  s.  w^^ 

1903.  No.  53283  e^Lcli  B. 
Sanlt  Ste.  Maxle.    zed  by  L3OOQ 

Sault    Ste.   Matie    and  \vV  \tvd\»xr«*. 
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Iriti  account  of  the  developments  on 
he  Canadian  and  United  States  sides  of 
he  St.  Mary's  river.  Hi.  4700  w.  Can 
Lng^Jan.,  igo3.    No.  52852. 

lort  Circuits. 

Armature  Reactions  in  Short  Circuiting 
Polyphase  Generators  (Ankerreactie  en 
iCortsluiting  van  Draaistromgenerator- 
:n).  A.  C.  van  Rossem.  An  analytical 
md  graphical  treatment  of  the  effects  of 
short  circuiting,  discussing  the  methods 
)f  Behn-Eschenburg,  Rothert,  and  Potier. 
xwo  w.  De  Ingenieur— Jan.  3,  1903.  No. 
53249  D. 
ration  Design. 

Some  Engineering  Hints  on  a  Tram- 
wray  System.  W.  Dalton.  A  discussion 
Df  some  of  the  chief  points  in  the  design 
ind  running  of  an  electric  railway  power 
station,  cables,  electrolysis,  etc.  2800  w. 
Elec  Engr,  Lond— Dec.  19,  1902.  No.  52- 
320  A. 

tatistics. 

Connections  to  Electricity  Supply 
Works.  Deductions  from  the  large  table 
of  electric  station  statistics  in  the  United 
Kingdom,  published  as  a  supplement',  with 
diagrams  showing  the  growth  of  business 
in  both  London  and  the  Provinces.  600  w. 
Elect'n,  Lond— Jan.  9,  1903.   No.  53122  A. 

Statistics  of  Electric  Stations  in  Ger- 
many (Statistik  der  Elektrizitatswerke  in 
Deutschland).  The  usual  annual  state- 
ment of  the  electric  generating  stations  in 
Germanv,  with  comparisons  with  preced- 
ing years.  Also  editorial.  15000  w.  Elek- 
trotech  Zeitschr— Dec.  18,  1902.  No.  53- 
263  B. 
tansformers. 

See  Electrical  Engineering,  Measure- 
ment 

LIGHTING. 
TO  Lamps. 

Light  and  Illumination.  E.  Leavenworth 
Elliott.    Reviews  the  history  and  develop- 
ment of  th6  arc  lamp.    3800  w.    Cent  Sta 
—Jan.,  1903.    No.  52963. 
osts. 

The  Cost  of  Electric  Light  and  Electric 
Light  Plants  to  Municipalities.  Compari- 
son of  data  from  reliable  sources,  particu- 
larly with  reference  to  cities  of  about  50,- 
000  population.  2000  w.  Munic  Engng — 
Jan.,  1903.  No.  52648  C. 
ncandescent  Lamps. 

The  Manufacture  of  Incandescent 
Lamps  (Fabrication  des  Lampes  Electri- 
ques  i  Incandescence).  Paul  Razous.  A 
general  account  of  the  manufacture  of  in- 
candescent glow  lamns,  including  the  prep- 
aration of  the  filament  and  the  exhausting 
of  the  bulbs.  2000  w.  G^\e  CW\\— Dtc. 
20,  1902.    No.  53209  D. 


Interior  Lighting. 

Electric-Lighting  Arrangements  is 
Flats,  Offices  and  Residences.  F.  J.  War- 
den Stevens.  Suggestions  for  the  eca 
nomical  lighting  of  residential  flats,  office 
and  like  buildings.  2300  w.  Archt,  Loik 
—Jan.  2,  1903.    No.  52928  A. 

Photometry. 

See  Electrical  Engineering,  Measure 
ment. 

Recent  Progress. 

Recent  Lighting  Progfress.  Henry  Noc 
Potter.  A  review  of  the  Bremer  arc  lamp 
Cooper  Hewitt  vapor  lamp,  osmium  lamp 
Nernst  lamp  and  general  electric  lightinc 
progress.  2200  w.  Elec  Rev,  N  Y— Jan 
10,  1903.   No.  53003. 

MEASURElfENT 

Dynamometer. 

The  Electromagnetic  Absorption  Dyna 
mometer.  C.  Arthur  Conant,  and  Qifton 
R.  Hayes.  Illustrated  description  of  a 
novel  piece  of  apparatus  in  the  Electrica 
Laboratory  of  the  Worcester  Polytechnk 
Inst.  3200  w.  Jour  Worcester  Polytechni( 
—Jan.,  1903.    No.  53133  C. 

Electrolyte  Resistance. 

Observations  on  the  Ohmic  Resistano 
of  electrolytes  and  Its  Determination.  ] 
Wright.  An  illustrated  discussion  of  th 
difficulties  of  measuring  the  resistance  c 
electrolytes  and  of  various  methods  fc 
doing  so.  2000  w.  Elec  Rev,  Lond^a: 
2,  1903.   No.  52815  A. 

Electrometer. 

A  New  Capillary  Electrometer.  Geon 
J.  Burch,  F.  R.  S.  Abstract  of  a  pap 
before  the  Royal  Society,  with  illustrate 
description  of  an  electrical  measuring  ii 
strument  for  laboratory  use,  and  of  tl 
method  of  putting  in  the  capillary  tub< 
1000  w.  Elect'n,  Lond — Dec  19,  19c 
No.  52895  A. 

Fault  Localising. 

Fault  Localising  on  Tramway  System 
A.  Johnston.  An  illustrated  descripti< 
of  a  method  of  localising  faults  on  ove 
head  wires,  conduits  and  feeders  of  elc 
trie  railway  systems.  1200  w.  Elec  R< 
Lond— Jan.  9,  1903.  No.  53123  A. 

Impedance. 

The  Relation  of  Synchronous  Inpc 
ance  to  the  Impedance  at  Standstill. 
Townsend,  H.  P.  Freund,  W.  I.  Rei< 
An  account,  with  diagrams,  of  expe 
nients  on  the  impedance  of  several  iiu 
nating-current  generators.  1000  w.  El 
Wld  &  Engr— Jan.  3,  1903.  No.  52825. 
Insulation  Resistance. 

Reducing  the  Measured  D.  R.  of  a  La 
S»v\V\mt»r\ne  Cable  to  75°   F.  and  Atm( 
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cussion,  with  formulae,  showing  that  to 
get  the  true  insulation  resistance,  a  sub- 
marine cable  must  be  considered  in  sec- 
tions in  which  the  conditions  are  uniform. 
2000  w.  Elec  Rev,  Lond — ^Jan.  2,  1903. 
No.  52818  A. 

Magnetic  Measurements. 

Industrial  Magnetic  Measurements 
(Sur  les  Mesures  Magnet iques  Industri- 
elles).  M.  Armagnat.  A  discussion  of 
practical  methods  of  determining  the 
magnetic  properties  of  iron  in  connection 
with  the  commercial  manufacture  of  appa- 
ratus. 1200  w.  Bull  Soc  Int  des  Elec- 
triciens — Nov.,   1902.     No.  53259  H. 

Motor  Diagrams. 

A  Graphical  Discussion  of  the  Ca.scade 
Operation  of  Polyphase  Motors  (Graph- 
ische  Behandlung  der  Kaskadenschaltung 
von  Drehstrommotoren).  Dr.  Max  Bress- 
lauer.  An  application  of  Heyland's  graph- 
ical method  to  the  analysis  of  the  operation 
of  motors  in  cascade.  5000  w.  Elektro- 
tech  Zeitschr— Jan.  i,  1903.    No.  53266  B. 

Graphical  Determination  of  Speed,  Cur- 
rent, and  Motor-Load  from  the  Motor 
Diagram  (Graphische  Ermittclung  von 
Geschwindigkeit,  Stromvcrbrauch  und  Mo- 
torbelastung  Elektrischer  Fahrzeuge  aus 
dcm  Motordiagramm).  R.  Maucrmann. 
A  description  of  the  use  of  power,  cur- 
rent, and  velocity  curves  in  proportioning 
a  projected  electric  tramway  installation. 
3000  w.  Elektrotech  Zeitschr — Jan.  8, 
1903.    No.  53270  B. 

Polar  Diagrams  of  Induction  Motors 
(Krcisdiagramm  des  Drehstrommotors). 
J.  K.  Sumec.  An  application  of  the  polar 
diagram  to  the  determination  of  iron 
losses,  capacity,  slip,  and  efficiency  of  in- 
duction motors.  2000  w.  Zeitschr  f  Elek- 
trotechnik— Jan.  4,  1903.    No.  53276  D. 

Three-Phase  Measurements.  Leslie  L. 
Perry.  Description,  with  diagrams,  of  a 
method  for  measuring  the  power  factor  of 
any  three-phase  circuit,  no  matter  how 
unbalanced  are  the  currents  and  voltages. 
600  w.  Elec  Wld  &  Engr— Jan.  10.  1903. 
No.  52835. 

Photometry. 

Photometry  for  Electricians — and  Oth- 
ers. An  abstract  of  a  paper  by  Dr.  J.  A. 
Fleming  before  the  Inst,  of  Elec.  Engrs. 
and  of  the  di-^cussion  that  followed.  4000 
w.  Jour  Gas  Lgt — Dec.  16,  1902.  No.  52- 
728  A. 

The  Photometry  of  Electric  Lamps.  Dr. 
J.  A.  Fleming.  Abstract  of  a  paper  before 
the  Institution  of  Electrical  Engineer^, 
considering  standards :  processes  of  meas- 
urement: heterochromic  photometry:  and 
international  agreements.  Tllu-trated. 
Serin  1.  Part  I.  5500  w.  Elect  n.  Lr.nd— 
Jan.  2.  igoj.   No.  52811  A. 


PotentUL 

The  Determination  of  Differences  of 
Potential  with  the  Telephone  as  a  7  ro 
Instrument  (Die  Messung  von  Poteniial- 
differenzen  mittels  Telephon  als  Messin- 
strument).  Franz  Fischer.  A  description 
of  the  application  of  the  telephone  to  the 
compensation  method  of  measuring  differ- 
ences of  electric  potential.  2000  w.  Zeit- 
schr f  Elektrochemie — Jan.  i,  1903.  No. 
53275  G. 
Quantometer. 

An  Electric  Quantometer.  R.  Beattie. 
An  illustrated  description  of  an  instru- 
ment for  magnetic  measurements,  particu- 
larlv  the  measurement  of  magnetic  fluxes 
in  dynamos.  A  sort  of  "summation"  bal- 
listic galvanometer.  2500  w.  Elect'n, 
Lond— Dec.  26,  1902.  No.  52807  A. 
Transformers. 

Graphical  Examination  of  Current  and 
Pressure  in  Transformers  (Graphi-che 
Methode  zur  Ermittelung  des  Strom  und 
Spannungswerte  von  Ungleichmassigl>e- 
lasteten  Drehstromtransformatoren ).  Aug. 
Konig.  An  application  of  the  graphical 
method  of  Blanc,  using  the  vector  analy- 
sis. 6000  w.  Elektrotech  Zeitschr — Jan.  8, 
1903.  No.  53269  B. 
Vector  Analysis. 

Phase  Difference  and  Vector  Summa- 
tion. George  T.  Hanchett.  An  explana- 
tion of  the  application  of  victor  analysis 
to  alternating-current  calculations.  111. 
1200  w.    Cent  Sta — ^Jan.,  1903.    No.  52964. 

POWER   APPLICATIONS. 

American  Motors. 

American  Practice  in  Electric  Mv>tor 
Construction.  A  ver>'  fully  illustrated  de- 
scription of  many  makes  of  electric  mo- 
tors, both  direct  and  alternating  current, 
and  their  parts.  loooo  w.  Am  Elect'n — 
Jan.,  1903.    No.  53012. 

Canal  Haulage. 

Electrical  Haulage  on  Canals.  E.  \V. 
Marchant,  D.  Sc.  Paper  before  the  Man- 
chester Section  of  the  Institution  of  Elec- 
trical Engineers,  illustrating  and  <le-crip- 
ing  various  systems  of  electric  traction  for 
canals.  Serial.  Part  L  2000  w.  Elect'n, 
Lond — Jan.  2.  1903.    No.  52809  A. 

Centrifugal  Machines. 

.-\n  Electrically-Driven  Centrifugal  Ma- 
chine. Illustrates  and  de-cribes  two  dif- 
ferent patterns  of  a  new  centrifugal  ma- 
chine of  British  make.  800  w.  Engng — 
Dec.  19.  1902.    No.  52685  A. 

Elevators. 

Electric    Elevators.     \n    illustr-K\.«.d.  \^- 
vicw  nf  the  T»T\rvc'\V3L\  \\\>cs  >\^t^  \tv  '^■ax\'i»,^ 
Tran«ilaled  irom  Lo  NqIutc.  iv^^-  "^^^^ 
.Vm  Sun— Dec.  27.  \<>02.  ^o.  ^rjt«>- 
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T'."  Rcrpiin-nirnts  of  Machine  Tool 
f  j:,«  -.iW'iti  wiili  Snrrial  Rofcrcnrr  to  the 
M' !'r  ")rivr.  (!harlo:  Day.  Extracts 
\r'  M  n  paprr  r^ad  before  the  N.  Y.  Elcc. 
S- ;■.  '^'nnsiders  the  method  of  drivinj?. 
\\\f  ♦■^niiiremrnts  to  he  met.  the  factor^  to 
In  ri  =  n«.idered.  and  the  importance  of 
manaijement  and  orjfanization  to  obtain 
xhr  r>'^\\\\  desired.  40«3  w.  Ir  A^e— Jan. 
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Sale. 

T'-ie  Sa!*:  of  P-r-ver.  R  -rcr:  S.  Ha!' 
^•^♦rj'ji-  -:-je«::-:r.s  invrlved  is  :h«  ?a!i 
■f  ;ov-r  frorr?  ^r-i!!  plar::?.  j:.Soo  w 
Er.gr.  U  S  A — Jir.   ■=.  :.3oj:.    N'-.  53:40 

Series  Alteznadnf . 

The  Sere-  A:tema::r.g  M::-r  Fr:r!cr: 
Go<:rge  T  Har.chet:.  .^n  ••x^lar.a!:-:: 
•vith  diaeram?.  of  the  d:tri.:::!r:os  ::  ore: 
atir.g  ^ir-gle-pha-ie  alternavrc  «:-jrrf :  ri:! 
•A- ay  rrf'»t-r^.  and  the  way  :he<e  dtiric'jlti^ 
have  beer  rr.e:.  2500  w.  St  Ry  Jour — Dt 
JO.  i^o-j.    No.  5JOI7  D. 

Shipyard. 

The  Electrical  E«-;u:pn:er;t  if  a  M'V.er 
Shipyard.  An  illustrated  dc>cripf --n  c 
the  electrical  generating  and  drivin 
equipment  of  the  plant  of  the  Xew  Yor 
Shipbuilding  Co..  at  Camden.  X.  J.  22r. 
w.  Elec  Rev.  N  Y — Jan.  17.  1903.  X- 
53009. 

Speed  ControL 

.\  Series-Parallel  System  of  Speed  C'^r 
trol.  Genrgc  \V.  Fowler.  .\  de<cripti'^ 
of  the  parts  of  a  system  including  a  do: 
ble  cnmmutator  motor,  switchboard  coi 
troller,  automatic  switches  and  emergem 
■^witche«i.  111.  1500  w.  Trans  Am  Inst  ( 
Elcc  Engrs— Dec,  1002.     Xo.  52055  D. 

Discussion  of  Papers  on  Speed  Contr 
of  Electric  Motors.  5800  w.  Trans  A 
Inst  of  Elcc  Engrs — Dec..   1902.    No.  5 
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ing  Variable  Speed  Control.  P.  O.  Kcil- 
holtz.  Illustrated  description  and  data 
concerning  the  operation.  500  w.  Trans 
Am  Inst  of  Elec  Engrs— Dec,  1902.  No. 
52654  D. 

Multiple  Unit,  Voltage  Speed  Control 
for  Trunk  Line  Service.  H.  Ward  Leon- 
ard. A  description  of  a  single  phase,  high 
tension,  alternating  current  system  for 
operating  trunk  line  railways.  Conversion 
takes  place  on  each  locomotive  and  sub- 
stations are  eliminated.  111.  1200  w. 
Trans  Am  Inst  of  Elec  Engrs — Dec,  1902. 
No.  52656  D. 

The  Storage  Battery  as  a  Factor  in 
Speed  Control.  H.  B.  Coho.  A  descrip- 
tion of  the  use  of  storage  batteries  in  con- 
nection with  the  operation  of  printing 
presses  and  with  the  multiple  voltage  sys- 
tem. 800  w.  Trans  Am  Inst  of  Elec 
Engrs— Dec,  1902.     No.  52653  D. 

Three- Wire  System  for  Variable  Speed 
Motor  Work.  N.  W.  Storer.  A  descrip- 
tion of  the  operation  of  variable  speed  d. 
c.  motors  on  the  three-wire  system.  III. 
2500  w.  Trans  Am  Inst  of  Elec  Engrs — 
Dec,  1902.    No.  52652  D. 

Variable  Speed  Motor  Control.  Charles 
F  Scott.  Introductory  address  at  a  meet- 
ing where  most  of  the  papers  were  on  this 
subject.  1300  w.  Trans  Am  Inst,  of  Elec 
Engrs— Dec,  1902.   No.  52650  D. 

Steel  Works. 

Electrical  Equipment  of  the  Antwerp 
Steel  Works.  An  illustrated  description 
of  these  large  iron  and  steel  works,  which 
will  require  30,000  horse  power  to  operate 
them,  electric  motor  driving  being  em- 
ployed throughout.  1600  w.  Feilden*s 
Mag— Jan.,  1903.    No.  53115  B. 

Sugar  Factory. 

Electric  Power  Transmission  in  a  Cube 
Sugar  Factory.  An  illustrated  descrip- 
tion of  the  application  of  electric  driving 
in  a  cube  sugar  factory  in  Bohemia.  1800 
w.  Elec  Rev,  Lond — Jan.  9,  1903.  No. 
53124  A. 

TRANSMISSION. 
High  Voltage. 

Evolution  in  High- Voltage  Transmis- 
sion. Charles  F.  Scott.  A  general  sketch 
of  the  advance  that  has  Ihecn  made  to 
present  practice.  t6oo  w.  Elec  Rev,  N  Y 
—Jan.  10,  1903.    No.  53002. 

Hochfelden-Oerlikon. 

The  First  Three-Phase  Power  Trans- 
mission Plant  in  Europe  Operating  at  30.- 
000  Volts.  Dr.  H.  Behn-Eschenburg.  A 
well-illustrated  description  of  power  house 
and  transmission  line,  and  experience  in 
oneration  of  the  power  transmission  from 
Hochfelden    to     Oerlikon,     Switzerland. 


/fV  supply  copies  of  thtst  orHcUs.     See  |Nigc  973. 


5000  w.    Elec  Wld  &  Engr— Jan.  3,  1903. 
No.  52823. 
Hancheater,  N.  H. 

See  Electrical  Engineering,  Generating 
Stations. 
Pole  Lines. 

Pole  Lines  for  Power  Transmission. 
Alton  D.  Adams.  A  description  of  the 
poles  and  wires  of  some  of  the  principal 
long-distance,  high-tension  electnc  trans- 
mission lines  in  the  United  States.  Serial, 
2  parts.  4000  w.  Elec  Rev,  N  Y — Jan.  10 
and  17,  1903.    No.  53006. 

Portland. 

Electrical  Supply  from  Water  Power  at 
Portland,  Me.  Alton  D.  Adams.  Illus- 
trated description  of  a  hydro-electric  plant 
at  Great  Falls,  on  the  Presumpscot  River, 
the  outlet  of  Sebago  Lake.  Maine,  and 
the  transmission  line  to  Portland.  2400  w. 
Elec  Wld  &  Engr — Jan.  10,  1903.  No. 
52833. 

Potential  Variations. 

The  Variation  of  Potential  Along  a 
Wire  Transmitting  Electric  Waves,  C.  A. 
Chant.  Reviews  briefly  experiments 
made  by  investigators  of  these  "wire- 
waves,"  giving  description  of  recent  ex- 
periments made  and  their  results.  111. 
4000  w.  Am  Jour  of  Science — Jan.,  1903. 
No.  52638  D. 

Lesonance. 

Resonance  Phenomena  in  Long  Dis- 
tance Transmission  (Resonanzerschein- 
ungen  in  Femleitungen).  W.  Blanck.  A 
mathematical  investigation  of  the  rela- 
tions between  resonance  and  length  of 
line  in  power  transmissions.  1000  w. 
Zeitschr  f  Elektrotechnik— Jan.  4,  1903. 
No.  53277  D. 

MISCELLANY.  j 

Electrical  Adyances.  ^ 

The  Relation  of  Electrical  and  Civil 
Engineering.  Thomas  Commerford  Mar- 
tin. Indicates  some  of  the  relationships 
that  have  developed  during  the  last  quar- 
ter of  a  century,  the  advances  made,  etc. 
2800  w.  Eng  Rec — ^Jan.  3,  1903.  No.  52- 
919. 

Europe. 

A  Review  of  Electrical  Engineering  in 
Europe  During  1902.  A.  Webster.  A  gen- 
eral review.  3500  w.  Elec  Rev,  N  Y— Jan. 
10,  1903.    No.  53007. 

Railway  Signaling. 

See    Railway    Engineering.    Permanent 
Way. 
Review. 

The  Progress  of  Electrical  Sc^ecvct\i^»- 
ing  the  Year  igoa.    K.  "£-.  YATwTtf?\^.      K 
general   tcvicyi.    22100  -«.    ^CX^^  '^W  V. 
Engr — ]an.  3,  igo^.  ^o.  S^^T- 
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retylene. 

Purification  of  Acetylene.  Abstract  of 
irticles  by  Herr  G.  Keppeler  published  in 
yurnal  fiir  Gasbcleuchtung.  Investiga- 
ions  of  the  value  of  purifying  materials, 
rleratol  is  said  to  be  the  most  perfect  in 
ts  action.  1800  w.  Jour  Gas  Lgt — Dec. 
JO,  1902.   No.  52934  A. 

cohol. 

Lighting  by  Alcohol.  Abstract  of  a 
rommunication  presented  by  M.  Arache- 
]uesne  at  a  meeting  of  the  Societe  des  In- 
jenieurs  Civils  de  France.  Gives  illustrat- 
ed descriptions  of  appliances  for  burning 
ilcohol,  and  the  conclusions.  2000  w. 
Four  Gas  Lgt— Jan.  13,  1903.  No.  53096  A. 
jrnen. 

^  Care  and  Maintenance  of  Incandescent 
jas  Burners.  McDougald  Dexter.  Show- 
ing that  these  burners  need  expert  atten- 
:ion,  and  urging  the  gas  companies  to  as- 
sume their  adjustment  and  maintenance. 
2500  w.  Gas  Enters'  Mag — Dec.  10,  1902. 
No.  52617  A. 

larging. 

A  Combined  Charging  and  Drawing 
Machine.  An  illustrated  description  of  an 
improved  machine,  invented  by  John 
West,  for  economy  in  retort-house  labor. 
4800  w.  Jour  Gas  Lgt — Dec.  16,  1902. 
No.  52727  A. 
^anide. 

The  Gas  Industry  and  the  Manufacture 
of  Cyanide.  An  abstract  translation  of  an 
article  by  M.  M.  Robnie  and  Leuglen  in 
the  Revue  Generale  dc  Chimic  Pure  et 
Appliquee.  Deals  with  the  extraction  of 
cyanides  as  bye-product •<  in  the  manufac- 
ture of  pas.  2500  w.  Jour  Gas  Lgt — ^Jan. 
f).  1903.  No.  52991  A. 
ftctories. 

The  Lighting  of  Factories.  J.  H.  Brcar- 
Icy.  Read  before  the  Manchester  Dist. 
Assn.  of  Gas  Engrs.  Aims  to  show  that 
not  only  can  gas  lighting  maintain  its 
crround  in  this  field,  but  there  is  reason  to 
hope  that  it  may  regain  some  of  the 
ground  lost.  4400  w.  Jour  Gas  Lgt — Dec. 
9,  1902.  No.  52723  A. 
as- Fires. 

The    Choice    of    Gas    Fires.      Thomas 
Fletcher.    Defending  gas  fires  and  stating 
some  of  their  advantages.    900  w.    Jour, 
Gas  Lgt— Dec.  23,  1902.    No.  52730  A. 
as  Power. 

Sec  Mechanical  Engineering.  Special 
Motors. 


Gas  Works. 

New  Gas-Works  at  Blackpool.  Brief  il 
lustra  ted  description  of  works  erected  t( 
meet  the  increased  demand  for  gas.  120 
w.  Jour  Gas  Lgt — Dec.  23,  1902.  No.  52 
731  A. 

The  Granton  Works  of  the  Edinbur^ 
and  Leith  Gas  Commissioners.  Walte 
Ralph  Herring.  An  illustrated  descrip 
tion  with  two  plates,  one  showing  tb 
method  of  surveying  the  site  and  givini 
several  sections,  the  other  giving  a  plai 
of  the  works  so  far  as  they  at  present  ex 
ist  with  future  sections  outlined,  and  th 
drainage  system.  3800  w.  Jour  Gas  Lgt- 
fan.  6,  1903.  No.  52989  A. 
Illuminants. 

The  future  of  Coal  Gas  and  Allied  Illu 
minants.  Prof.  Vivian  B.  Lewis.  The  firs 
of  a  series  of  lectures  showing  the  change 
in  conditons  during  the  last  twenty  years 
and  the  direction  in  which  they  tend.  700( 
w.  Jour  Soc  of  Arts — Dec.  26.  1902.  Ser 
ial.  1st  part.  No.  52600  A. 
Incandescence. 

Experiences  of  Incandescent  Stree 
Lighting  at  Formby.  J.  H.  Buckley.  Rea< 
before  the  Manchester  Dist.  Inst,  of  Ga 
Engrs.  An  explanation  of  the  method 
adopted  and  the  causes  of  the  high  aver 
age  of  renewals,  with  the  writer's  opinio 
of  what  is  required  to  make  incandescer 
street-lighting  a  success.  1400  w.  Jour  Ga 
Lgt— Dec.  9.  1902.     No.  52724  A. 

Some  Notes  on  several  T>'pes  of  Mar 
ties  for  Incandescent  Gas  Burners.  Wil 
liam  Lincoln  Smith.  An  account  of  a  set 
ics  of  tests  made  unon  a  number  of  style 
of  mantels  to  determine  their  charactei 
istics.  4000  w.  Tech  Quar — Dec,  19a 
No.  52951  E. 
Inclined  Retorts. 

•An  English  Inclined  Retort  Installatia 
in  Italy.  Illustrates  and  descrioes  a  larg 
installation  lately  completed  at  the  Mila 
Gas  Works,  with  an  account  of  the  wor 
of  construction  and  information  of  intei 
est.  3400  w.  Jour  Gas  L«n — Jan.  13,  190; 
No.  c'J09«;  A. 

An  Inclined  Retort-House  and  It 
Workine  at  Bristol.  An  illustrated  d( 
iscription  of  a  recently  installed  plar 
where  the  working  is  as  completely  m< 
chanical  as  possible,  giving  cos^s  and  ir 
formation  of  interest.  4300  w.  Jour  Ga 
Let— Jan.  6.  1003.  No.  52990  A. 
Lamps. 

The  Lucas  Lamps.    Surnmarv  of  a  paw 
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b^  Dr.  H.  Lux,  published  in  the  Zeitsch- 
rtft  fiir  Beleuchtungswesen,  Briefly  de- 
scribes this  lamp,  which  aims  to  get  the 
fullest  amount  of  lic'ht  from  gas,  without 
the  aid  of  extraneous  appliances.  De- 
scribes tests  and  gives  conclusions.  looo 
w.  Gas  Wld— Dec.  27,  1902.  No.  52736  A. 
Natural  Gas. 

Kansas  Natural  Gas  ,Its  Control  and 
Distribution.  Prof.  W.  R.  Crane,  lllu- 
trated  descriotion  of  the  method  employed 
in  burning  it  and  in  measuring  the  press- 
ures. 4400  w.  Mines  &  Min — ^Jan.,  1903. 
No.  52957  C. 

Natural  Gas  in  Enp^land.  From  the 
Statist.  Report  of  a  visit  to  Heathiield  and 
a  discussion  of  the  possibilities  of  English 
natural  gas.  2500  w.  Gas  Engrs'  Mag — 
Dec.  10,  1902.  No.  52618  A. 
Photometry. 

Measurement  of  Illumination.  Sum- 
mary of  a  paper  by  Dr.  Hugo  Kriiss,  pub- 
lished in  the  Journal  fiir  Gasbeleuchtung, 
Illustrated  discussion  of  the  apparatus  in- 
vented by  Herr  Anton  Wingen,  called  an 
"illumination  tester."  1400  w.  Gas  Wld — 
Dec  20,  1902.  No.  52735  A. 

Notes  on  Working  with  an  Illumination 
Photometer.  Henry  Fowler.  Read  at 
Manchester  Dist.  Inst,  of  Gas  Engrs. 
Describes  methods  used  by  the  writer, 
giving  results  of  tests.  2400  w.  Jour  Gas 
Lgt— Dec.  9,  1902.    No.  52725  A. 

See  Electrical  Engng..  Measurement. 


PuificatioiL 

Gas  Purification  and  Gas  Pnrifien. 
Pierre  Plantings.  Discusses  the  capacity, 
arrangement^  and  construction  of  |mn* 
fiers ;  purifying  material,  ftc.  111.  aooo  w. 
Am  Gas  Lgt  Jour— Jan.  19,  1903.  No. 
53062. 

The  Purification  of  Blast  Furnace  Gas. 
The  first  of  a  series  of  articles  describing 
apparatus  for  purifying  this  gas.  1600 
w.  Ir  &  Coal  Trds  Rev— Jan.  9,  19(^3. 
Serial.  1st  part.     No.  53034  A. 

Tanks. 

A  New  Method  of  Constructing  Tanks. 
Arthur  Vye-Parminter.  An  illustrated 
description  of  the  Cottincin  system  as 
applied  to  gas  holder  construction.  lOOO 
w.  Jour  Gas  Lgt— Dec.  9,  1902.  No. 
52721  A. 

Waste. 

Leakage  or  Preventable  Waste.  C  E. 
Jones.  A  discussion  of  the  losses,  charged 
to  unaccounted-for  gas,  f^ving  a  table 
showing  the  percentage  m  438  under- 
takings in  the  United  Kingdom.  1000  w. 
Jour  Gas  Lgt— Dec.  9,  1902.    No.  5272a  A. 

Water  Gaa. 

Introduction  of  Water  Gas  into  Coal- 
Gas  Retorts.  Abstract  translation  of  an 
interesting  paper  by  Herr  C.  Borcliardt, 
published  in  the  Journal  fur  GasbeUuch^ 
tung.  800  w.  Jour  Gas  Lgt— Dec  16, 
1902.    No.  52729  A. 
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Agriculture. 

Agricultural  Engineering.  Elwood  Mead. 
Abstract  of  a  paper  before  the  Am.  Assn. 
for  the  Adv.  of  Science.  Showing  the  re- 
lation of  engineering  to  the  growth  and 
prosperity  of  agriculture,  and  urging  that 
schools  of  instruction  be  establshed.  2200 
w.  Eng  News— Jan.  15.  1903.  No.  53- 
051. 


The  Opening  of  the  Territory  of  Alas- 
ka. Harrington  Emerson.  An  illustrated 
review  of  the  mining  and  agricultural 
possibilities  of  Alaska  and  the  develop- 
ment possible  with  the  arrival  of  ade- 
quate transportation  facilities.  35oo  w. 
Engineering  Magazine— February,  1903. 
No.  53287  B. 

Coal  Trade. 

The  Coal  Trade  for  1902.  A  general 
review  by  districts  of  the  coal  trade  of 
Great  BriUin.  17S00  w.  Col  Guard— Jan. 
2,  1903.    No.  52946  A. 

Cost  Kaepinf. 

Cost  Finding  Methods  for  Moderate- 


Sized  Shops.  H.  L.  Arnold.  A  descrip- 
tion of  the  system  in  practical  use  at  the 
Cottrell  printing  press  works.  Westerly, 
R.  I.  3500  w.  Engineering  Magazine- 
February,  1903.  No.  53290  B. 
Education. 

The  Training  of  an  Engineer,  or  the 
Work  of  Students  in  a  Technical  School. 
Prof  W.  F.  M.  Goss.  An  interesting  dis- 
course on  the  education  and  work  of^  an 
accomplished  engineer.  111.  Discussion. 
6300  w.  Pro  St.  Louis  Ry  Qub— Dec 
12,  1902.    No.  52620. 

Eight-Hours'  Day. 

Eight  Hours  (Bank  to  Bank).  An 
exhaustive  statement  of  the  employers' 
position  in  regard  to  the  Bill  before  the 
British  Parliament,  at  a  meeting  of  the 
coalowners  with  representatives  of  the 
Miners'  Federatioif  of  Great  Britain. 
3800  w.  Col  Guard— Dec.  12,  1902.  No. 
52678  A. 

SmployexB.  ^.^  ^ 

Moral    ReaponsKVyiVvV::!     cA    ^^xsk^^iw^ 
Brief  paniaAats  ol  ^W  ^"t  ^cctasc  %!m 
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)f  Krupp  have  done  for  their  employees. 
KX)  w.    Jour  Gas  Lgt — Dec  9,  igo2.    No. 
\2720  A. 
ictory  Management. 

The  Commercial  Management  of  Fac- 
ories.  Ian  Andrews.  An  analytical  dis- 
:ussion  of  the  relations  of  the  office  man- 
iger  to  the  works,  reviewing  the  condi- 
:ions  which  affect  the  commercial  success 
)f  manufcturing  enterprises.  3000  w.  En- 
gineering Magazine — Feb.,  1903.  No. 
53292  B. 

dnstrial  Development. 

The  Tendency  of  Enterprise.  Editorial 
discussion  of  an  address  of  Mr.  George 
Westinghouse,  to  the  shareholders  of  the 
British  Westinghouse  Company.  2500  w. 
Engng— Dec.  19,  1902.  No.  52686  A. 
on  Trade. 

The  Chicago  Iron  Trade  in  1902.  W. 
r.  Partridge.  A  review  of  the  year,  the 
new  enterprises  developed,  the  outlook 
for  the  coming  year,  and  subjects  of 
related  interest.  15000  w.  Ir  Age — ^Jan. 
I,  1903.     No.  52668. 

The  Philadelphia  Iron  Trade.  Thomas 
Hobson.  A  review  of  the  past  year,  dis- 
cussing features  of  interest.  3700  w.  Ir 
Age— Jan.  i,  1903.    No.  52672. 

The  Pittsburg  Iron  Trade  in  1902.  Rob- 
ert A.  Walker.  General  review  of  con- 
ditions, new  construction,  finished  mater- 
ial, prices.  &c.  9700  w.  Ir  Age — ^Jan. 
I,  1903.  No.  52671. 
abor  Laws. 

New  Zealand  Labor  Laws.  A  summary 
of  the  "industrial  conciliation  and  arbi- 
tration act  of  1900,"  with  explanatory 
notes.  1 1 500  w.  U.  S.  Cons  Repts.  No. 
1538— Jan.  7,  1903.  No.  52622  D. 
[nnicipal  Ownership. 

Success    of    Municipal    Ownership    in 


Great  Britain.  Robert  Donald.  A  cnti- 
cism  of  statements  made  by  Mr.  Robert 
P.  Porter,  and  presentation  of  statistics 
to  show  the  success  of  the  present  muni- 
cipal ownership  movement  in  Great  Brit- 
ain. Serial.  2  parts.  12000  w.  St  Ry  Jonr 
—Jan.  3  and  10,  1903.    No.  53100  each  D. 

Pension  Plan. 

Pension  Plan  of  the  Canadian  Pacific 
Rules  and  regulations  of  a  system  put  in 
operation  Jan.  i,  1903,  showing  how  it 
differs  from  those  of  American  companies. 
1600  w.  Ry  Age—Dec.  19,  1902.  No. 
52752. 

Profit  Sharing. 

One  Way  to  Cure  the  Trusts.  Editorial 
discussion  of  the  plan  of  the  United  States 
Steel  Corporation  devised  to  induce  offi- 
cers and  employees  to  become  stockhold- 
ers. 1700  w.  R  R  Gaz— Jan.  9,  1903.  No. 
52927. 

United  States  Steel  to  Share  Profits. 
A  copy  of  the  circulars  to  stockholders 
and  employees  setting  forth  the  plan. 
4500  w.  Ir  Age—Jan.  8,  1903.  No.  52- 
676. 

Tariff. 

The  New  German  Tariff  Law.  (Das 
Neue  Zolltarif-Gesetz).  The  full  text  of 
the  new  German  tariff  law,  with  note 
showing  its  bearing  upon  the  iron  and 
steel  trade.  2500  w.  Stahl  u  Eisen— Jan.  i, 
1903.    No.  53258  D. 

Tmsts. 

Industrial  Trusts.  Prof.  W.  Smart. 
Discusses  the  economy  and  monopoly  of 
trusts  as  the  good  and  bad  features,  show- 
ing their  tendency  to  eliminate  all  un- 
necessary expenses  in  the  production  and 
distribution  of  goods,  and  also  their  power 
over  price,  improvements  and  labor.  Gen- 
eral discussion.  9500  w.  Jour  Soc  of  Arts 
—Jan.  16,  1903.    No.  53143  A. 
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attleships. 

Comparison  of  the  Battleships  of  the 
World.  Gives  a  diagram,  prepared  in  the 
Bureau  of  Naval  Intelligence  for  the  pur- 
pose of  giving  a  graphic  representation  of 
the  comparative  homogeneity  of  the  differ- 
ent classes  of  battleships  of  the  principal 
naval  powers.  1000  w.  Sci  Am  Sup- 
Jan.  17,  1903.     No.  53047- 

The  Battleships  of  the  Future.  Lewis 
Nixon.  Discusses  probable  changes,  the 
influence  of  the  submarine  boat,  &c.  2700 
w.  World's  Work— Jan.,  1903.  No.  52- 
630  C. 

The  Chilian  Battleship  "Libertad."  Gives 
the  general  dimensions  of  the  vessel ;  its 
armor  and  armament,  and  iWuslt^iltd  de- 


scription of  the  engines,  iioo  w.  Engng 
—Jan.  16,  1903.  tNo.  53082  A. 

The  New  German  Battleships  "H"  and 
"J."  Illustrated  description  of  battleships 
of  a  modified  Wittelsbach  type,  with  com- 
ments. 1500  w.  Engr,  Lond — Dec.  19, 
1902.    No.  52697  A. 

The  Reconstructed  Turkish  Battleship 
Messoudiyeh.  Illustration  and  brief  de- 
scription of  an  old  battleship  converted 
into  an  armored  cruiser.  500  w.  Engr, 
Lond— Jan.  16,  1903.    No.  53087  A. 

Warship  Building  in  1902.  A  review  of 
the  work  of  the  British  Navy  for  the  year 
just   ended.     5200  w.     Engng— Dec.   lO, 
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Boats. 

The  Construction  of  Small  Sail  Boats 
for  Inland  Waters.  (Mittheilungen  tiber 
den  Bau  Kleiner  Segelboote  fiir  Binnen- 
seen)  W.  E.  Ernst.  With  diagrams  of 
stability  and  lines  of  hull  construction. 
6000  w.  Zeitschr  d  Oesterr  Ing  u  Arch  Ver 
—Dec.  12,  1902.    No.  53218  B. 

Boilers. 

See  Mechanical  Engineering,  Steam  En- 
gineering. 

British  Navy. 

Naval  Officers.  Memorandum  dealing 
with  the  entry,  training,  and  employment 
of  officers  and  men  of  the  Royal  Navy  and 
of  the  Royal  Marines.  Also  editorial. 
15500  w.  Engng — Jan.  2,  1903.  No.  52- 
939  A. 

The  New  Admiralty  Scheme.  Carlyon 
Bellairs.  A  discussion  of  the  coming 
changes  in  the  Royal  Navy  and  Royal 
Marines.  2000  w.  Engr,  Lond — Jan.  2, 
1903.    No.  52942  A. 

Crniaers. 

The  New  Armored  Cruisers  "Tennes- 
see*' and  "Washington."  Illustrations 
and  descriptions  of  these  vessels  and  their 
armament.  1600  w.  Sci  Am— Dec.  27, 
1902.    No.  52766. 

The  Novik,  the  Swiftest  Cruiser  in  the 
World  (Nowik,  der  Schnellste  Kreuzer 
der  Welt).  Illustrated  description  of  the 
3000  ton  cruiser  built  by  Schichau  for  the 
Russian  government,  and  which  has  made 
a  trial  speed  of  26  knots  on  a  6  hour  run 
and  27  knots  on  a  measured  mile.  1200  w. 
Schiffbau— Jan.  8,   1903.     No.  53246  D. 

Electric  Power. 

See  Electrical  Engineering,  Power  Ap- 
plications. 

EzplosioiL 

Explosion  on  Oil-Tank  Steamer  Pro- 
gresso.  An  illustrated  account  of  the  ter- 
rible accident  at  San  Francisco,  on  Dec. 
4,  which  caused  great  loss  of  life  and  total 
destruction  of  this  vessel.  1400  w.  Mar- 
ine Engng— Jan.,  1903.     No.  52789  C 

Fnel  OiL 

Memoranda  Regarding  Fuel  Oil  Aboard 
Ship.  Walter  J.  Goodenough.  Sugges- 
tions relating  to  bunkers,  ventilation,  pip- 
ing, electric  light,  and  furnace  construction. 
2500  w.     Marine  Engng— Jan.,  1903.     No. 

52790  C. 

GoTernon. 

See  Mechanical  Engineering,  Steam  En- 
gineering. 

Gun  Distribution. 

The  Distribution  of  Guns  in  Battleships. 
John  Leyland.  A  discussion  of  the  arma- 
ment of  battleships,  with  plans  of  some  of 


the  latest  vessels  of  this  class.  4000  w. 
Page's  Mag— Jan.,  1903.    No.  53109  B. 

The  Gun-Power  of  Battleships.  ■  A  com- 
parison of  the  new  battleship  built  for  the 
Chilian  Navy  with  others  of  approxi- 
mately the  same  size,  with  a  view  of  show- 
ing the  armament,  the  principal  protection 
and  the  speed  given  for  the  displacement 
tonnage  allowed.  2000  w.  Engng— Jan. 
9,  1903.    No.  53025  A. 

Japan. 

Dockyard  and  Engine  Works  at  Nag- 
asaki. Illustrated  detailed  description  of 
these  docks  and  shipbuilding  works,  with 
interesting  information  concerning  this 
port.  1500  w.  Engng— Jan.  9,  1903.  No. 
52998  A. 

Lannches. 

The  Design  of  Motor  Launches.  W.  F. 
Durand.  Considers  briefly  the  design  of 
form  and  of  its  relation  to  resistance,  sta- 
bility, capacity,  and  safety.  7500  w.  Mar- 
ine Engng— Jan.,  1903.    No.  52792  C. 

Navipendulnm. 

The  Navipendular  Method  of  Experi- 
ment as  Applied  to  Some  Warships  of 
DiflFerent  Classes.  (II  Methodo  degli  es- 
perimenti  Navipendulari  Applicato  ad 
Alcune  Navi  da  Guerra).  G.  Russo.  The 
full  Italian  text  of  the  author's  paper  pre- 
sented in  English  at  the  meeting  of  the 
Institution  of  Naval  Architects  in  March, 
1902.  loooo  w.  3  plates.  Rivista  Marit- 
tima— Dec.,  1902.    No.  53282  H. 

Navy  Yard. 

Developing  a  British  War  Post.  Arch- 
ibald S.  Hurd.  A  well-illustrated  ac- 
count of  the  construction  of  basins,  dry- 
docks,  etc.,  in  the  Keyham  dockyard,  at 
Devonport,  England.  2500  w.  Cassiers 
Mag— Jan.  1903.    No.  5^02  B. 

Penobscot  River. 

Steamboating  on  the  Penobscot.  A  re- 
view of  the  boats  navigating  this  river; 
the  first  appearing  on  May  26,  1824.  3700 
w.  Marine  Rev— Dec.  25,  1902.  No. 
52764. 
Projectiles. 

Capped  and  Uncapped  Propectiles.  Il- 
lustrations showing  the  effect  of  the  im- 
pact of  capped  and  uncapped  projectiles 
with  particulars  of  the  test.  900  w.  Engr, 
Lond— Jan.  2,  1903.    No.  52945  A. 

Resistance. 

Experiments  upon  the  Resistance  of  a 
Screw  Steamboat.  (Versuche  mit  einem 
Schraubendampfer  hinsichtlich  des  Wider- 
standes  im  Freien  Wasser).  H.  Enno  van 
Gelder.  Data  and  results  of  dock  trials  ot 
a  steamboat  at  Kiud^idVVL,  tv«:9li  ^cMu(x- 
dam.  Two  att\c\es.  #»o  ^.  \  ^^^*^ 
Schiffbau— D«c  23,1902.  li\o.5sa?AS«w3ci\i. 
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▼er  Plate. 

Navigation  of  the  Rio  de  la  Plata.  In- 
brmation  concerning  the  type  of  vessels 
seeded,  and  the  points  of  difficulty  on  the 
river.  600  w.  U  S  Cons  Repts,  No.  1530 
—Dec.  27,  1902.  No.  52623  D. 
ilvage. 

Modern  Methods  of  Saving  Ships. 
Morg[an  Robertson.  An  illustrated  article 
showing  how  new  inventions  have  made 
successful  difficult  wrecking  operations. 
2000  w.  World's  Work— Jan.,  1903.  No. 
52628  C. 
rbooners. 

Fore  and  Aft  Schooners.  Theodore  Lu- 
cas. An  illustrated  discussion  of  this  type 
of  vessel  which  has  proved  itself  easier 
and  cheaper  to  handle  than  the  square  rig. 
1700  w.  Naut  Gaz — ^Jan.  i,  1903.  No. 
52776. 
Iiipbnildiiig. 

German  Shipbuilding  Progress  on  the 
Weser.  Briefly  reviews  the  recent  pro- 
gress in  she,  number,  speed  and  comfort 
of  German  ships,  and  the  shipyards  where 
they  are  built.  1200  w.  U  S  Cons  Repts, 
No.  1556— Jan.  28,  1903.     No.  53155  D. 

The  New  York  Shipbuilding  Company's 
Plant,  Camden,  N.  J.  Begins  an  illustra- 
ted description  of  a  modern  plant  equipped 
for  the  construction  of  modem  steel  com- 
mercial and  battleships.  3000  w.  Eng 
Rec— Jan.  3,  1903.  Serial,  ist  part.  No. 
52909. 
hip  Yards. 

How  to  Plan,  Organize  and  Operate  a 
Modern  Shipyard.    Theodore  Lucas.    Dis- 


cusses the  organization,  and  ship-yard 
draughting  rooms,  and  the  general  super- 
intendence. 7500  w.  Naut  Gaz — Jan.  i, 
1903.    No.  52777. 

Sighting  Device. 

The  Grenfell  Sighting  and  Signalling 
Gear.  Illustrates  and  describes  a  sigfatpg 
device  and  signalling  gear  for  diminishing 
the  duty  demanded  of  the  gunner,  espe- 
cially adapted  to  naval  ordnance.  i6go  w. 
Engng— Jan.  16,  1903.    No.  53081  A. 

Steamers. 

Atlantic  Transport  Steamers  Missouri 
and  Maine.  Description  and  plans  of  ves- 
sels under  construction,  and  their  engisei. 
1700  w.  Marine  Engng- -Jan.,  1903.    Na 

52793  c. 

Great  Eastern  Railway  Company's 
Steamer  Brussels.  Illustrates  and  de- 
scribes this  vessel  which  represents  die 
latest  practice  in  channel  steamers.  2000  w. 
Engr,  Lond— Jan.  9,  1903.   No.  53028  A. 

Reconstruction  of  the  Steamship  "New 
York."  Illustrations  and  particulars  of  in- 
teresting reconstruction  work.  900  w. 
Sci  Am— Jan.  17,  1903.    No.  53046. 

Submarines. 

Submarine  Boats  in  the  United  States. 
Remarks  on  the  official  returns  of  the 
naval  Board  of  Inspection  in  regard  to 
the  official  trials  of  the  Adder  and  Moc- 
casin. 2000  w.  Engr,  Lond — ^Dec  19. 
1902.    No.  52695  A. 

The  French  Submarines.  A  critical  edi- 
torial discussion  of  the  types  thus  far  tried 
and  the  French  manoeuvres.  3700  w. 
Engng— Jan.  9,  1903.     No.  52996  A. 
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AUTOMOBILES, 
ccumulators. 

Accumulators  for  Automobiles  at  the 
Diisseldorf  Exposition  (Die  Akkumula- 
tores  fiir  Elektromobilen  auf  der  Austel- 
lung  zu  Dusseldorf).  Hans  Dominik. 
Giving  details  of  the  principal  storage  bat- 
teries used  for  electric  vehicles  in  Ger- 
many and  exhibited  at  Dusseldorf.  2500 
w.  Elcktrochcmische  Zcitschr — Dec.  1902. 
No.  S3273  G. 
lectric  Vehicles. 

Design  for  an  Electric  Runabout.  J.  C. 
Brocksmith,  M.  E.  A  complete  design  for 
vehicle,  motors  and  battery,  with  many  il- 
lustrations. 4000  w.  Am  Elect'n— Jan. 
1903.    No.  53013- 

Present  Status  of  Electric  Automobil- 
ism.  Hayden  Fames.  An  illustrated  dis- 
cussion of  the  advantages  of  electric  dc- 
Jivery  wagons,  and  a  comparison  V\t\i  ^tr 


livery  wagons  pulled  by  horses.  1200  w. 
Flee  Wld  &  Engr— Jan.  10,  1902.  No.  52- 
834. 

Exhibition. 

The  Madison  Square  Garden  Show.  An 
illustrated  article  describing  this  very  suc- 
cessful exhibition,  some  of  the  exhibits, 
the  steam  vehicles,  the  electric  Tehides. 
etc.  9500  w.  Horseless  Age — ^Jan.  21, 
1903.    No.  53135. 

Flash  Generators. 

The  Action  of  Flash  Generators  in  Use 
on  a  Motor  Car.  J.  S.  V.  Bickford.  A 
critical  examination  of  their  acticm  and 
the  points  that  affect  their  efficiency.  3000 
w.  Horseless  Age— Dec  24,  1902.  No. 
52748. 

France. 

Motor  Car  Developments  in  France.  A 
review  of  the  progress  during[  the  year,  as 
i^io'vm  vcv  ^^  N^\^«&  on.  exhibition  at  the 


We  supply  eofrU*  of  tlittt  •rHcUt.    Sw  ¥<«t  ^v 


MECHANICAL    ENGINEERING. 


98S 


Paris  show  of  motor  vehicles,  with  re- 
marks on  features  of  interest.  111.  2000 
w.  Engr,  Lond — Dec  19,  1902.  Serial. 
1st  part.    No.  52696  A. 

IgnitioiL 

Features  and  Failures  of  Ignition.  Reg- 
inald Wales.  On  the  troubles  with  bat- 
teries, sustaining  rods  and  induction  coils. 
111.  2000  w.  Auto  Mag— Jan.,  1903.  No. 
52646  C. 

Magneto-Electric  Ignition.  L.  Baudry 
de  Saunier.  From  La  Locomotive.  A 
practical  analysis  of  the  peculiarities  of 
such  ignition,  explaining  how  these  ma- 
chines operate,  and  the  advantages.  111. 
2000  w.  Auto  Topics — Dec.  20,  1902.  Se- 
rial.   1st  part.    No.  52614.  • 

Indicaton. 

The  M'Innes-Dobbie  Indicator  and 
Mathot  Recorder.  Shows  the  advantage 
of  obtaining  accurate  indicator  diagrams 
from  automobile  engines  and  gives  illus- 
trated descriptions  of  the  instruments 
named.  3000  w.  Auto  Jour — Dec.  27, 
1902.    No.  5271 1  A. 

Ligbt-Wdght. 

Leading  Types  of  1902.  French  Light- 
Weight  Automobiles.  Illustrates  and  de- 
scribes some  of  the  cars  that  have  found 
favor  during  the  last  year.  2000  w.  Sci 
Am— Dec.  27,  1902.    No.  52767. 

Municipal  Wagons. 

Municipal  Motor  Wagons.  Archibald 
Sharp.  Read  at  the  Sanitary  Inst.  Cong., 
Manchester,  England.  On  the  types  of  ve- 
hicles for  municipal  service,  such  as  the 
collection  of  refuse,  water  sprinkling, 
street  sweeping,  removal  of  snow,  etc., 
their  cost  and  advantages.  111.  4400  w. 
Mech  Engr— Dec.  27,  1902.    No.  52738  A. 

New  Model 

Winton  1903  Model.  An  illustrated  de- 
scription of  a  20  h.  p.  machine  and  its 
equipment.  2800  w.  Auto  Topics.  Dec 
27,  1902.    No.  52625. 

Packard  Car. 

The  J^ackard  12-Horse  Power  Car.  Her- 
bert L.  Towle.     Illustrated  description  of 
this  machine.    2800  w.     Automobile — ^Jan. 
17.  1903.    No.  53061. 
Paris  Salon. 

An  American  Impression  of  the  Paris 
Show.  Joseph  Tracy.  Notes  the  features 
that  impressed  the  writer  in  the  machines 
exhibited.  1800  w.  Horseless  Age — Dec 
31.  1902.    No.  52749. 

The  Annual  A.  C.  F.  Show  in  Paris. 
An  illustrated  report  of  exhibits  and  mat- 
ters of  interest.  7800  w.  Auto  Jour — 
Dec.  20,  1902.  Serial,  ist  part.  No.  52- 
710  A. 

The  Paris  Autocar  Show.  An  illustrat- 
ed 6tsenpfion  of  exhibits,  spccUl  features, 


and  matters  of  interest.  13700  w.    Auto- 
car—Dec 20,  1902.    No.  52717  A. 

The  Paris  Salon  in  Text  and  Pictures. 
An  illustrated  account  of  things  and  in- 
cidents which  bear  upon  the  development 
of  automobilism  in  the  United  States  or 
illustrate  the  condition  of  the  movement 
in  France.  3500  w.  Automobile — Jan.  3, 
1903.    No.  52602. 

Petrol  Car. 

The  Lanchester  Motor  Car.  Illustrated 
detailed  description  of  a  new  gasoline  ve- 
hicle having  characteristic  features  of  in- 
terest. 3000  w.  Engng— Jan.  16,  1903.  No. 
53080  A. 

The  Pipe  Petrol  Car.  An  illustrated  de- 
tailed description  of  a  recent  vehicle 
manufactured  in  Brussels.  1800  w.  Anto 
Jour— Dec.  20,  1902.    No.  52709  A. 

The  Velox  12-H.  P.  Petrol  Car.  Be^ns 
an  illustrated  detailed  description  01  an 
English  car  of  recent  design.  2&|oo  w.  Auto 
Jour — ^Jan.  10,  1903.  Serial,  ist  part.  No. 
52986  A. 

The  Wartburg  Light  Petrol  Cars.  Il- 
lustrated descriptions  of  two  private  cars 
of  strong  construction  with  twin-cylinder 
engines.  2800  w.  Auto  Jour^an.  3,  1903. 
No.  52933  A. 

Petrol  Motor. 

The  Internal  Combustion  Engine.  An 
illustrated  explanation  of  the  principles  of 
the  petrol  motor.  1600  w.  Autocar — Dec 
27,  1902.    No.  52718  A. 

Power  Truck. 

A  New  Power  Truck.  Illustrates  and 
describes  the  Morgan  motor  trucks  and 
gives  comparison  of  the  cost  of  haulage 
by  horses  and  by  motor  trucks.  2500  w. 
Ir  Trd  Rev— Dec.  25,  1902.    No.  52856. 

Speed  Gearing. 

The  De  Dion-Bouton  Three-Speed  Gear. 
Lettered  drawings,  illustrations  and  de- 
scription of  this  method  of  obtaining  three 
forward  speeds  and  a  reverse.  1200  w. 
Autocar— Dec.  13,  1902.    No.  52716  A. 

Steam  Lurrey. 

A  Simpson  and  Bibb]^  Steam  Lurrey  for 
West  Africa.  Illustration  and  description 
of  a  5-ton  steam  wagon  to  be  used  for 
transporting  mining  material  between  the 
coast  and  gold  fields.  600  w.  Auto  Jour — 
Dec.  13.  1902.    No.  52708  A. 

Steam  Vehicles. 

Present  Status  of  Steam  Vehicles.  Hugh 
Dolnar.  An  illustrated  review  of  the  use 
of  the  steam  engine  for  wagon  driving, 
considering  it  the  most  suitable  motive 
agent  now  before  the  public.  2000  w. 
Automobile — ^Jan.  24,  190^.   Ho.  «A\w 

The  PrescoU  Svwim  Caxrv^^t,  '^^Ke^.'i^ 
L.  Tow\c  l\\M8\TaL\td  dw«v^a«v  o\  %.^^- 
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lide  representative  of  present  practice  in 
American  steam  carriages.  2300  w.  Auto- 
aobile— Jan.  10,  1903.  No.  52965. 
itmette. 
The  6-H.  P.  De  Dion-Bouton  Voitu- 
ctte.  An  llustrated  detailed  •  description 
>£  a  recent  light  car.  900  w.  Autocar — 
Dec.  27,  1902.    No.  52719  A. 

HYDRAULICS. 

ectric  Pumping. 

See  Electrical  Engineering.    Power  Ap- 
)lications. 
^▼emors. 

The  Governing  of  Water  Powers.  Allan 
^.  Garratt.  Reviews  in  a  general  way 
he  most  significant  improvements  made 
n  governing  water-wheels  and  the  pres- 
ent possibilities  of  their  regulation.  2800 
N.   Engr,  U  S  A— Jan.  i,  1903.  No.  52977. 

^dranlic  Blachinery. 

Hydraulic  Machinery  for  an  Indian  Lo- 
:omotive  Works.  Illustrations  and  descrip- 
tions of  a  locomotive  wheel  press  and  a 
spring-testing  machine,  both  supplied  with 
special  electrically-driven  pumps.  600  w. 
Engr,  Lond-^Jan.  2,  1903.  No.  52943  A. 
[pes. 

Calculations  for  Pipes  and  Fittings 
(Calculs  des  Parois  et  Armatures  des 
Tuyaux).  C.  Birault.  A  study  of  the 
stresses  upon  pipes  laid  upon  the  ground 
considering  both  the  weight  of  the  empty 
pipe  and  the  effect  of  its  contents.  Two 
articles.  4000  w.  Genie  Civil — Dec.  13, 
20,  1902.  No.  53206  each  D. 
Inmbing. 

Piping  a  Double  Boiler.  An  illustrated 
description  of  a  vertical  boiler  and  its  at- 
tendant piping  with  an  account  of  the 
work  done.  1400  w.  Met  Work — ^Jan. 
3,  1903.  No.  52608. 
togress. 

Progress  in  Hydraulic  Power  Develop- 
ment. J.  T.  Fanning.  Reviews  the  develop- 
ment, especially  the  achievements  of  the 
last  twentv-five  years.  3300  w.  Eng  Rec 
—Jan.  3,  1903.  No.  52915. 
(Tater  Power. 

The  Development  of  Mountain  Water 
Powers.  Paul  Letheule.  An  illustrated 
description  of  the  hydraulic  power  possi- 
bilities of  the  French  Alps,  and  an  account 
of  the  developments  in  the  district  about 
Grenoble.  4000  w.  Engineering  Maga- 
zine—February. 1903.     No.  53288  B. 

The  White  Coal  Congress  (Congres  de 
la  Houille  Blanche).  Ch.  Pinal.  A  full 
account  of  the  proceedings  of  the  congress 
which  investigated  the  water  power  avail- 
able in  the  French  Alps.  15000  w.  Mem 
Soc  Ing  Civ  de  France — Nov.,  1902.  No. 
S32S1G, 


Water  Power  Development.  W.  F.  Dn- 
rand.  Briefly  considers  the  important 
features  of  hydro-electric  power  plants  as 
applied  to  modem  installations  5800  w. 
Engr,  U  S  A— ^Jan.  i,  1903.   No.  52976. 

See  also  Electrical  Engineering,  Gener- 
ating Stations,  under  local  names. 

MACHINE  WORKS  AND  FOUNDRIES. 

Bearings. 

Steel  Ball  Bearings.  Gives  illustrated 
descriptions  of  these  bearings  with  theo- 
retical deductions  by  Dr.  Heerwagen  to 
ascertain  the  distribution  of  the  load  upon 
the  different  balls  of  a  bearing.  3400  w. 
Engng— Dec. -26,  1902.     No.  5^^  A, 

Boring  Bar. 

A  Portable  Boring  Bar.  Illustrated  de- 
scription of  a  machine  designed  for  boring 
out  stationary  engine,  locomotive,  and 
pump  cylinders  without  removing  the  cyl- 
inder from  the  frame  or  bed.  8ao  w.  Am 
Mach— Jan.  i,  1903.    No.  52783- 

Cost  Keeping. 

See  Industrial  Economy. 

Cupolas. 

Long  Heats  in  Small  Cupolas.  C.  K 
Weller.  Considers  some  of  the  things  that 
cause  cupolas  to  bung  up  and  shorten  the 
time  it  can  be  kept  in  blast  and  gives  sug- 
gestions for  the  proper  management.  1400 
w.    Foundry— Jan.,  1903.    No.  52642. 

Dies. 

Cut  and  Carry  Dies.  G.  Schneider.  De- 
scribes and  illustrates  a  die  for  making 
washers  tor  bicycle  rims,  and  its  operation. 
500  w.  Am  Mach — ^Jan.  i,  1903.  No.  52- 
786. 

Feeding  Sheet  Metal  to  Dies.  Joseph  V. 
Woodworth.  Illustrates  and  describes  the 
various  devices.  1500  w.  Am  Mach— 
Dec.  25,  1902.  Serial,  ist  part.  No.  52- 
782. 
Drills. 

Twist  Drills.    Corneil  Ridderhof.    Con- 
siders points  relating  to  drills,  their  grind- 
ing, the  stresses,  etc    2000  w.    Am  Mach 
—Jan.  I,  1903.    No.  52784. 
Drop  Hammers. 

Notes  on  the  Evolution  of  the  Drop 
Hammer  for  Die  Forging.  E.  W.  Merrill, 
Jr.  An  illustrated  review  of  the  develop- 
ment of  this  tool  which  is  extensively  used, 
especially  describinsr  the  Brett  drop-ham- 
mer. 1800  w.  Eng  News — ^Jan.  i,  1903. 
No.  52883. 
Electric  Driving. 

See  Electrical  Engineering,  Power  Ap- 
plications. 
Engine  Construction.^ 

Fundamental   Differences   in   the   Con- 
^XnOAOTi  Qf\  ^^&  -axA  S>\.^iMaci  Engines.    P. 


We  svippX-s  co^t  of  tKtst  wrticVts.    S««  *«*«  «WV 


MECHANICAL    ENGINEERING, 


957 


Plantinga.  Shows  the  difference  in  work- 
ing conditions  calls  for  entirely  differ- 
ent designs  and  constructions.  1500  w. 
Eng  News— Jan.  15,  1903.    No.  53056. 

Factory  Management 

See  Industrial  Economy. 

Fan  Blowers. 

The  Fan  Blower  and  Its  Application  to 
the  Cupola  Furnace.  R.  B.  Hayward. 
Read  before  the  Pittsburg  Foundrymen's 
Assn.  An  explanation  of  the  forms  of 
fan  used  for  the  movement  of  air,  the  laws 
under  which  the  forces  act,  the  problems 
encountered,  etc.,  especially  as  applied  to 
the  cupola.  4200  w.  Ir  Age — ^Jan.  8, 
1903.    No.  52673. 

Feeds. 

Feeds  and  Speeds.  Stanley  H.  Moore. 
Outlines  the  method  used  in  the  attempt  to 
secure  some  definite  knowledge  on  this 
subject.  Diagrams,  iioow.  Am  Mach — 
Dec.  25,  1902.    No.  52781. 

Forgings. 

The  Action  of  Iron  and  Steel  Under 
Different  Degrees  of  Heat.  Gives  an  illus- 
trated account  of  investigations  which 
seem  to  establish  that  wrought  iron  is 
stronger  when  at  a  white  heat  than  when 
at  a  red  heat.  1800  w.  Am  Mach — Dec. 
25,  1902.    No.  52779- 

Foundry  Management. 

Foundry  Management  in  the  New  Cen- 
tury. Robert  Buchanan.  Mr.  Buchanan's 
third  paper  discusses  in  detail  the  opera- 
tions of  moulding  both  by  hand  and  by 
machine,  with  numerous  illustrations. 
4500  w.  Engineering  Magazine — Febru- 
ary, 1903.  No.  53289  B. 
Gear  Cutters. 

Cut  Gearing  and  Some  American  Ma- 
chinery for  Its  Manufacture.  Oscar  J. 
Beale.  A  discussion  of  cut  gearing  and 
the  causes  of  its  noisiness,  and  illustrated 
descriptions  of  many  gear-cutting  ma- 
chines. 3000  w.  Cassier's  Mag — ^Jan., 
1903.  No.  52803  B. 
Grinding. 

Two  German  Grinding  Machines.  Il- 
lustrates and  describes  a  cylindrical  grind- 
ing machine  for  internal  grinding,  and  a 
link  grinding  machine  which  possess  points 
of  novelty.  700  w.  Am  Mach— Jan.  22. 
1903.  No.  53072. 
Blachine  Tools. 

Heavy  Machine  Tools  at  the  Dusseldorf 
Exposition  (Die  Diisseldorfer  Austellung 
— Die  Riesen  Werkzeugfmaschinen).  H. 
Unger.  With  illustrations  of  heavy  mill- 
ing, boring  and  planing  machines;  also 
lathes  and  special  tools.  Two  articles. 
6000  w.  Glaser."*  Analen— Jan.  i,  15,  1903. 
No.  53228  each  O. 

Machine  Tool  P^gress.    C,  W,  Obert. 


The  present  article  gives  illustrated  de- 
scriptions of  feed  and  drive  mechanisms. 
1500  w.  Am  Engr  &  R  R  Jour— Jan., 
1903.    Serial,    ist  part.    No.  52855  C 

ICanholes. 

The  Weakening  of  Cylindrical  Vessels 
by  Cutting  Manholes  (Zwei  Versache 
zur  Klarstellung  der  Verschwachtmg 
Zylindrischer  Gefasse  durch  den  Mann- 
lochausschnitt).  C.  Bach.  Data  and  re- 
sults of  experiments  to  test  the  reduction 
in  strength  due  to  non-reinforced  man- 
hole openings.  1800  w.  Zeitschr  d  Ver 
Deutscher  Ing— Jan.  3,  1903.    No.  53203  D. 

Molding. 

The  Advances  in  Molding  Machinery. 
Harris  Tabor.  On  the  improvements  and 
the  future  of  molding  machines.  111.  1600 
w.   Ir  Age— Jan.  i,  1903.    No.  52670. 

Piece  Work. 

Piece   Work   in   Railway   Shops.     Gus 

S''?"^oe^^*^  ^^^^^«  *^«  Canadian  Ry 
Club.  Shows  the  advantages  of  this  sys- 
tem and  gives  suggestions  tor  introducing 
It.  3500  w.  Ry  Age— Dec.  26,  1902.  No. 
52756.  "^ 

Pneumatic  Tools. 

Applications  of  Compressed  Air  in 
Workshops  (Emploi  de  I'Air  Comprimi 
dans  les  Chantiers  de  Construction).  A. 
Abraham.  Describing  compressing  plant, 
reheaters  and  various  forms  of  pneumatic 
tools,  especially  as  used  in  the  erection  of 
structural  work.     Two  articles.     4500  w 

Ss'each  U"""'"  ^'  '''  ^^-     ^^-  53: 
Railway  Shops. 

See  Street  and  Electric  Railways. 
Risers. 

A  ^*V°c"^^  ?  Riser  be  Open  or  Shut  ?  James 
A.  Muiphy  Discusses  when  the  riser 
should  be  left  open  and  when  closed,  and 
gives  suggestions  of  interest  to  molders. 
1500  w.    Foundry— Jan.,  1903.    No.  53643. 

Rivetting. 

Efficiencies  of  Riveted  Lap  Joints.  C. 
U  Kobbins.  Gives  tables  covering  both 
single  and  double-riveted  lap  joints  of 
plates  from  J4  to  J^  inch  in  thickness,  rivets 
from  1/2  to  I  inch  in  diameter,  and  pitches 
yanring  by  sixteenths  of  an  inch  from  ili 
inches  to  4«  inches,  with  explanation.  isS 
w.  Power-Jan.,  1903.  No.  52797  C 

Screw  Machine. 

2xi2.inch  Screw  Machine.  Illustrated 
description  of  a  machine  designed  for 
handling  long  pieces  and  its  equipment  of 
tools  bemg  applicable  to  all  classes  of 
work  requinng  such  operations  as  turn- 
mg,  threading,  etc.  1300  w.  Am  Mach— 
Dec.  25.  1902.    No.  52780. 


Serew-Threada. 
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dacdon  of  Screw-Threads  Illustrates  and 
describes  a  new  method  of  screw-cutting 
uid  the  special  machine  for  carrying  it 
out;  the  new  feature  being  the  use  of  a 
milling  cutter  for  forming  the  thread. 
2500  w.  111.  Eng  News— Jan.  i,  1903.  No. 
52882. 
heet  MetaL 

Homing  and  Seaming  Processes.  Joseph 
V.  Woodworth.  Illustrates  and  describes 
some  of  the  devices  and  fixtures  used.  1300 
w.  Am  Mach— Jan.  i,  1903.  No.  52785- 
hop  Management 

Some  Features  of  the  Labor  System  and 
Management  at  the  Baldwin  Locomotive 
Works.  John  W.  Converse.  From  an  ad- 
dress before  the  Am.  Acad,  of  Pol.  &  Soc. 
Sci.,  Phila.  Describes  methods  adopted 
and  features  of  interest.  4000  w.  Ry  & 
Engng  Rev— Jan.  3,  1903-  No.  52868. 
hop  Records. 

The  *'Duca"  Card  System.  Robert 
Grimshaw.  Gives  card  forms  used  by  a 
German  machinery  manufacturer  for 
keeping  an  account  of  office  and  shop 
items,  with  explanatory  notes.  1900  w. 
Ir  Trd  Rev— Jan.  i,  1903.  No.  52857. 
taybolted  Surfaces. 

Strength  of  Curved  Staybolted  Surfaces. 
C.  G.  Robbins.  Explains  the  method  of  de- 
termining the  safe  working  pressure  of 
such  surfaces.  111.  3800  w.  Power- 
Jan.,  1903.  No.  52850  C. 
ack-Making. 

Plant  of  the  Atlas  Tack  Company,  Fair- 
haven,  Mass.  Illustrated  detailed  descrip- 
tion of  a  carefully  planned  factory,  equip- 
ped with  automatic  machinery,  a  modern 
power  plant,  and  methods  of  power  trans- 
mission. 2800  w.  Eng  Rec — Jan.  17,  1903. 
No.  53066. 
ramrail  Systems. 

Overhead  Tramrail  Systems  in  Shops 
and  Foundries.  A.  W.  Moyer.  Read  be- 
fore the  Philadelphia  Foundrymen's  Assn. 
An  illustrated  article  showing  the  over- 
head tramrail  to  be  an  important  labor 
saving  factor,  and  describing  briefly  the 
kinds  of  rail  most  used  and  a  few  instal- 
lations 4600  w.  Ir  Age — Jan.  22,  1903. 
No.  53068. 
iibes. 

Some  Recent  Inventions  Relating  to  the 
Manufacture  of  Iron  and  Steel  Tubes.  Ed- 
ward C.  R.  Marks.  The  present  article 
considers  billet-piercing  processes.  111. 
1700  w.  Prac  Engr — Dec.  26,  1902.  Se- 
rial. 1st  part.  No.  52715  A. 
Tire  Nails. 

Wire  Nail  Machines.  Illustrated  de- 
scription of  two  recent  machines  which 
prevent  waste  and  greatly  increase  the  out- 
put. 2000  w.  Ir  &  Coal  Trds  Rev — ^Jan. 
16,  1903.    No.  53090  A. 


Work  Sbopt. 

The  Designing  and  Constmctioo  oj 
Modem  Engineering  Workshops.  J.  H 
Humphreys.  Read  before  the  Mancfaeita 
(England),  Assn.  of  Engrs.  An  illnstntd 
discussion  of  stanchions,  crane  girden 
floors  and  floor  girders,  roof  principals 
and  bracing  4500  w.  Mech  Engr — Dec  i; 
and  20,  1902.  Serial.  2  parts.  No.  51 
737  each  A. 

MATERIALS  OF  CONSTRUCTIOH. 

AUoys. 

Industrial  Alloys.  Percy  Longmuii 
The  present  article  considers  moden 
steels  as  alloys,  indicating  the  processe 
by  which  they  ure  made.  Also  begins  1 
•  discussion  of  copper  alloys.  1500  w.  Pik 
Engr — ^Jan.  2,  1Q03.  Serial,  ist  part.  No 
52932  A. 
Lubricants. 

Oil  vs.  Grease  as  a  Lubricant  for  the 
Plungers  of  Pumping  Engines.  Willian 
M.  Davis.  Gives  an  account  of  tests  made 
with  these  lubricants  which  prove  con- 
clusively that  the  friction  loss  by  use  ol 
grease  is  excessive,  900  w.  Power- 
Jan.,  1903.    No.  52796  C. 

Testing  of  Lubricants  and  Metals  fbf 
Bearings  (M^thode  pour  rExperimenta- 
tion  des  Huiles  et  Metaux  pour  Coassi- 
nets).  Pierre  Breuil.  A  discussion  of  the 
mf'thod  of  Dettmar.  based  upon  the  num- 
ber of  turns  made  by  a  free  journal  aftei 
disconnection.  2000  w.  Genie  Civil — Dec 
13,  1903-    No.  53207  D. 

Nickel  SteeL 

Investigations  on  Nickel  Steel  (Re 
cherches  sur  les  Aciers  au  Nickel).  A 
Pourcel.  A  note  upon  the  investigation 
of  Dumas  regarding  the  bearing  of  th< 
behavior  of  the  high  tension  nickel  steel 
upon  the  solution  theory.  1000  w.  G6nl 
Civil— Dec.  27,  1902.    No.  532 11  D. 

Testing. 

A  New  Method  of  Testing  Rails  (Nou 
velle  Methode  d'Essai  des  Rails).  CI 
Fremont.  Describing  the  application  0 
the  nicked  bar  drop  test  to  the  investiga 
tion  of  steel  rails.  1200  w.  Comptes  Ren 
dus— Jan.  5,  1903.    No.  53242  D. 

Tool  SteeL 

High-Speed  Tool  Steel.  An  account  0 
tests  made  to  ascertain  the  increased  effi 
ciency  obtained  by  the  use  of  high-spee< 
tool  steel,  and  also  the  extra  power  re 
quired  to  drive  the  machines  at  the  in 
creased  speed.  1500  w.  Engng — ^Jan.  i( 
1903.    No.  53083  A. 

Notes  on  High  Speed  Steel  (Einige  Be 
tractungen  iiber  Schnelldrehstahle) .  Giv 
ing  tabulated  results  of  tests  of  the  Bis 
choff  steel,  at  cutting  speeds  of  16  to  6 
metres  ^er  minute.    1500  w.    111.    Zeitsch 
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f    Klein   u   Strassenbahnwesen— Dec.    i6^ 
1902.    No.  53285  D. 
Wire  Sope. 

Rules  for  Working  Loads  of  Wire  Ele- 
vator Ropes.  H.  C.  Newcomer.  A  state- 
ment giving  information  for  determining 
the  sizes  of  wire  ropes  and  stresses  for 
passenger  elevators.  2200  w.  £ng  News 
—Jan.  15,  1903.    No.  53052. 

MEASUREMENT. 

Dynjunometer. 

New  Dynamometer  for  Road  Traction 
Experiments.  An  illustrated  description  of 
a  dynamometer  fitted  to  an  automobile, 
used  by  a  British  Association  committee 
in  traction  experiments.  2000  w.  Feild- 
en*s  Mag— Jan.,  1903.    No.  531 13  B. 

See  also  Electrical   Engineering  Meas- 
urement. 
Engine  Tests. 

A  Remarkable  Steam  Engine  Test.    Re- 

rrt  of  a  series  of  tests  made  by  Prof. 
A.  Ewing  on  an  engine  supplied  with 
superheated  steam.  1300  w.  Engr,  Lond 
—Jan.  9,  1903.    No.  53033  A. 

High  Pressures. 

The  Estimation  of  High  Pressures.  Il- 
lustrated description  of  a  new  form  of 
deadweight  pressure  gauge  for  the  esti- 
mation of  high  pressures.  700  w.  Engng 
—Jan.  9,  1903.     No.  52995  A. 

Planimeter. 

The  Planimeter,  Explained  Simply, 
Without  Mathematics.  W.  J.  Tennant 
Abstracted  from  a  paper  read  before  the 
Inst,  of  Jr.  Engrs.  Explains  the  use  of 
this  instrument  in  making  calculations. 
111.  2500  w.  Engr,  Lond— Jan.  16,  1903. 
No.  53089  A. 

Recorders. 

Autographic  Load-Strain  Recorder  for 
Test  Specimens.  Prof.  Gk>odman.  Illus- 
trates and  describes  an  apparatus  entirely 
automatic  in  its  action.  1500  w.  Engng — 
Dec.  19,  1902.  No.  52684  A. 
Weight 

The  Weight  of  Solids  of  Revolution. 
George  F.  Summers.  Brief  illustrated  de- 
scription of  an  arrangement  that  performs 
computations  automatically.  300  w.  Am 
Mach— Jan.   15,   1903.     No.  53049- 

POWER  AND  TRANSMISSION. 

Belting. 

Power  Transmission  by  Leather  Belting 
(Transmissions  par  Courroies  en  Cuir). 
II.  Gruffe.  A  mathematical  analysis,  with 
graphical  diagrams  enabling  the  capacity 
for  various  speeds  and  tensions  to  be  seen. 
1800  w.  Revue  Technique— Dec  25,  1902. 
No.  53217  D. 


Compreised  Air. 

Efficiency  Tests  of  Compressed  Air  Ma- 
chinery. W.  C.  Popplewell.  Gives  an 
illustrated  detailed  description  of  the 
methods  employed  and  appliances  neces- 
sary for  tests  of  the  different  branches  of 
a  compressed  air  installation.  2300  w. 
Mech  Engr— Jan.  10,  1903.  Serial,  ist 
part.    No.  52(^  A. 

Conveyors. 

Computations  for  Screw  Conveyors 
(Calculs  Relatifs  aux  Transports  par  vis 
d'Archim^de).  J.  K  Delliac.  With  prac- 
tical examples,  showing  the  transporting 
capacity  of  helical  screw  conveyors,  for 
various  dimensions  and  speeds.  1200  w. 
Revue  Technique— Dec.  25,  1903.  No.  53- 
216  D. 

Some  American  Conveying  Machinery 
(Ueber  Einige  Amerikanische  Umlade- 
vorrichtungen).  R  Mellin.  Illustrated 
description  of  modern  American  appli- 
ances for  handling,  conveying,  and  stonng 
iron  ore,  coal,  etc.  4500  w.  6  plates. 
Gluckauf— Dec.  13,  1902.    No.  53237  D. 

Dynamometer. 

See  Electrical  Engineering,  Measure- 
ment. 

Friction. 

On  Bearings  for  High  Speeds.  O. 
Lasche.  A  translation  of  a  paper  in  the 
Zeitschrift  des  Vereines  Deutscher  Inge- 
nieurs,  giving  the  results  of  experiments 
on  journal  bearings  made  by  the  Allege- 
meine  Elektricitats-Gesellschaft,  Berfin. 
20,000  w  .  8  plates.  Trac  &  Trans— Jan., 
1903.    No.  53042  E. 

Shafts. 

Lining  Up  Shafts.  H.  J.  Teiper.  Gives 
suggestions  for  the  lining  up  of  shafting, 
favoring  the  lining  up  by  the  couplings. 
Suggestions  appl^  not  only  to  marine  en- 
gines, but  to  stationary  engines  also.  3000 
w.     Power— Jan.,  1903.     No.  52798  C 

SPECIAL  MOTORS. 
Efficiency. 

Cause  of  Increased  Consumption  in  Gas 
and  Gasoline  Engines.  Albert  Stritmatter. 
Attributes  the  trouble  to  the  lack  of  proper 
care,  1800  w.  Am  Mfr— Dec.  25,  190s. 
No.  52747. 
Gas  Engines. 

Brake  Horse-Power  Combined  Gas  and 
Oil  Engine  (Butler's  Patents).  Illustrated 
description  of  an  engine  instantly  inter- 
changeable from  town  gas  to  kerosoie  oil, 
while  running,  without  even  having  to 
switch  off  the  electric  lights  for  a  mo- 
ment 500  w.  Engng— Dec.  26,  190s.  No. 
52691  A. 

Dcvelopmetil  ol  G«a  '^tv^t«&  ^\  Var^ 
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subject  in  regard  to  natural  gas,  producer 
gas,  illuminating  gas,  and  blast  furnace 
gas;  also  pumping  engines  for  natural  gas 
and  for  water,  central  station  use,  and  gen- 
eral power  purposes.  111.  2000  w.  Ir 
Age— Jan.  i,  1903.    No.  52667. 

Important  Gas  Engine  Installation. 
Gives  an  illustrated  description  of  the 
Koerting  gas  engine  of  1000  h.  p.,  built 
for  the  Lackawanna  Steel  Co.,  Buffalo. 
There  will  be  8  engines  of  this  size  and  16 
of  2000  h.  p.  each,  all  operated  by  blast 
furnace  gas.  2800  w.  Mach,  N  Y — ^Jan., 
1903.     No.  52858. 

The  Gas  Engine — Availability  of  Power 
Gas.  B.  H.  Thwaite.  Reviews  the  work 
of  the  writer  in  this  field,  and  also  of 
other  experimenters,  showing  the  differ- 
ences between  the  ideal  power  gases  and 
other  gases  in  use,  the  progress  in  gas 
engines,  and  the  advantages  of  the  new 
power  gas  system.  111.  6000  w.  Engr,  U 
S  A— Jan.  I,  1903.    No.  52975. 

The  Use  of  Blast  Furnace  Gas  in  Gas 
Engines.  Cecil  Cochrane.  Abstract  of  a 
paper  read  at  meeting  of  Cleveland  Inst, 
of  Engrs.  at  Middlesbrough,  Eng.  De- 
scribes an  engine  in  operation  at  the 
Ormesby  ironworks,  and  the  results  of 
official  trials  of  a  gas-blowing  engine,  and 
methods  employed.  1900  w.  Col  Guard — 
Dec.  19,  1902.    No.  52680  A. 

Varieties  in  the  Design  of  Large  Gas 
Engines  (Verschiedene  Constructionen 
von  Grossgasmotoren).  A  communication 
from  Herr  Job.  Korting,  discussing  the 
construction  and  action  of  large  gas  en- 
gines, with  especial  reference  to  the  mix- 
ture of  the  charge.  1800  w.  4  plates. 
Stahl  u  Eisen — Dec.  15,  1902.  No.  53251  D. 
as  Power. 

Furnace-Gas  Motors  at  the  Dusseldorf 
Exposition  1902  (Die  Gichtgasmotore  auf 
der  Austellung  Diisseldorf,  1902).  W. 
Hiibbe.  With  numerous  illustrations  of 
the  various  large  engines  exhibited  for  use 
with  waste  gases  of  blast  furnaces.  3000 
w.  Zeitschr  d  Oesterr  Ing  u  Arch  Ver — 
Dec.  19.  1902.  No.  53220  B. 
yrdrocarbon  Motors. 

See  Street  and  Electric  Railways, 
itrol  Motor. 

See  Mechanical  Engng.,  Automobiles. 

STEAM   ENGINEERING. 

)iler  Explosions. 

A  Remarkable  Boiler  Explosion.  A  dis- 
cission of  the  cause  of  the  explosion  at 
Swift  &  Co.'s,  in  Chicago,  Nov.  29,  1902. 
jooo  w.  Engr,  Lond— Jan.  9,  1903.  No. 
53029  A. 

Boiler  Explosion  in  the  Tow  Boat  Hcr- 
nine  (De  Ontploffing  van  den  Kctel  in  dc 
Slecpboot   Hermine).     An  account  oi  ^ 


disastrous  explosion  of  a  cylindrical  ma- 
rine    boiler,    with    photographs    and  de- 
tailed drawings.    2000  w.    De  Ingenieur^  • 
Dec  13.  1902.    No.  53247  D. 

Boilers. 

A  New  Departure  in  British  Cruiser 
Machinery.  The  Question  of  Water- 
Tube  Boilers.  George  Holliday.  A  well- 
illustrated  description  of  various  types  of 
marine  boilers  and  of  the  ships,  both  Brit- 
ish and  of  other  nations  in  which  they  are 
fitted.  5500  w.  Cassier*s  Mag — ^Jan.,  1903. 
No.  52801  B. 

Concerning  Naval  Boilers.  Substance 
of  the  report  of  the  committee  appointed 
by  the  British  Admiralty  to  investigate 
the  matter  of  boilers  for  use  in  the  British 
navy.  111.  3500  w.  Locomotive — Nov., 
1902.    No.  52^. 

Modern  Boiler  Practice.  Charles  H. 
Benjamin.  Reviews  the  lines  along  which 
improvements  have  been  made,  the  types 
at  present  in  favor,  improvement  in  set- 
ting of  boilers,  the  use  of  mechanical 
stokers,  and  other  appliances,  with  the  re- 
sults obtained.  2200  w.  Engr,  U  S  A— 
Jan.  I.  1903.    No.  52974. 

Modem  Marine  Boilers.  H.  M.  Roan- 
thwaite.  Read  before  the  Jr.  Inst,  of 
Engrs.  Considers  three  types  of  boilers: 
the  ordinary  cylindrical,  the  "express" 
type  of  water-tube  boiler,  and  the  "ordin- 
ary" water-tube.  7500  w.  Engr.  Lond— 
Jan.  9,  1903.    No.  53032  A. 

Steam  Boilers  and  Engines  at  the  Diis- 
seldorf Exposition  (Les  Chaudieres  et  les 
Machines  a  Vapeur  a  T Exposition  de  Diis- 
seldorf). Ch.  Compere.  A  comprehensive 
review  of  the  steam  machinery  at  Diis- 
seldorf, showing  the  progress  made  since 
1900.  12000  w.  2  plates.  Mem  Soc  Ing 
Civ  de  France — Nov.,  1902.    No.  53280  G. 

Sugden's  Water-Tube  Boiler.  Illus- 
trates and  describes  a  new  boiler  possess- 
ing interesting  features.  800  w.  Engng 
—Jan.  2,  1903.    No.  52935  A. 

The  Capacity  of  Cast  Iron  Sectional 
Steam  Boilers.  J.  J.  Blackmore.  Paper 
presented  at  meeting  of  the  Am.  Soc.  of 
Heat.  &  Ven.  Engrs.  Proposes  a  basis  for 
establishing  a  standard  rating  for  sectional 
cast-iron  heaters  in  such  terms  as  to  enable 
the  engineer  to  compare  the  performance 
of  various  makes.  1200  w.  Eng  Rec— Jan. 
24,  1903.     No.  53158. 

The  Seating  of  Lancashire  Boilers.  An 
illustrated  article  discussing  points  of  im- 
portance in  boiler  setting.  1400  w.  Prac 
Engr— Jan.  9.  1903.    No.  52987  A. 

Water-Tube  Boilers.  An  illustrated 
discussion  of  the  Belleville  boiler,  the 
Thomycroft  water-tube  boiler  and  the 
Yarrow  boiler.  8000  w.  Sci  Am  Sup- 
Dec.  27.  1902,  and  Jan.  3,  1903.  Serial,  a 
^atts.   No.  52770. 
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CvBdentiag. 

A  "Towcrless  Cooling  Tower"  and  Sur- 
face Condenser  Combined.  Illustrated  de- 
scription of  a  novel  system  of  condensing 
for  steam  engines,  partictdarly  applicable 
where  the  supply  of  condensing  water  is 
limited,  and  where  space  available  for- 
bids the  use  of  a  cooling  tower.  1200  w. 
Eng  News— Dec.  25,  1902.    No.  52875. 

Connecting  Rods. 

Connecting  and  Coupling-Rods.  P.  H. 
Parr.  Gives  the  results  of  an  original 
analysis  of  the  stresses  in  the  connecting- 
rods  and  coupling  rods  of  locomotives,  in- 
dicating the  methods  of  investigation  used. 
1200  w.  Engr,  Lond— Jan.  16,  1903.  Ser- 
ial. 1st  part.    No.  53085  A. 

Engine. 

Improved  Poppet- Valve  Engine  (Neue- 
rungen  au  Dampfmaschinen  mit  Ventil- 
steuerungen).  Fr.  Freytag.  Illustrated 
description  of  the  Lentz  steam  engine,  us- 
ing a  combined  eccentric  and  cam  valve 
gear  with  poppet  valves.  3500  w.  i  plate. 
Zeitschr  d  Ver  Deutscher  Ing — ^Dec.  20, 

1902.  No.  53200  D. 

The  Machinery  of  the  Orient-Pacific 
Liner  "Orontes."  Illustration,  with  de- 
scription, of  one  of  the  twin  sets  of  quad- 
ruple-expansion engines,  and  a  general  de- 
scription of  the  vessel.  1200  w.  Engng— 
Jan.  2,  1903.    No.  52938  A. 

The  Reciprocating  Steam  Engine — Its 
Status,  Its  Rivals,  and  Its  Apoarent  Fu- 
ture. R.  H.  Thurston.  Reviews  the  devel- 
opment of  the  steam  engine  and  the  wide 
field  is  has  occupied,  commenting  briefly 
on  the  rival  rv  of  gas  engines  and  steam 
turbine.    2800  w.    Engr,  U  S  A— Jan.  i, 

1903.  No.  52973. 

The  Williams  Engine.  Illustrated  de- 
scription of  a  new  type  of  vertical  com- 
pound engine.  1500  w.  Power — ^Jan.,  1903. 
No.  52795  C. 

2000-Horse-Power  Twin  Tandem  Steam 
Engine.  An  illustrated  description  of  an 
engine  exhibited  at  Diisseldorf  which  was 
built  by  the  Grevenbroich  Company.  700 
w.    Engng— Jan.  9,  1903.    No.  52997  A. 

Engine  Constmction. 

See  Mechanical  Engineering,  Machine 
Works  and  Foundries. 

Engine  Tests. 

See  Mechanical  Engng.,  Measurement. 
Entropy. 

Entronv.  J.  Swinburne.  An  elabora- 
tion of  the  views  expressed  in  the  author's 
recent  presidential  address  before  the  Inst 
of  Elec.  Engrs.,  attacking  the  ordinary 
definitions  of  entropy  based  on  completely 
reversible  thermo-dynamic  processes.  3M) 
w.  Elec  Rev,  Lond— Jan.  g,  IQ03.  No. 
53W5  A 


Fixing. 

Comparative  Econoiny  of  Stoking  and 
Hand  Firing.  Julius  Geldard.  Particu- 
lars of  tests  with  account  of  the  measur- 
ing methods  employed.  111.  2700  w.  Mech 
Engr— Jan.  3,  1903.  No.  52931  A. 

GoyernoxB. 

Marine  Engine  Governors.  Jasper  E. 
Cooper.  Illustrated  descriptions  of  dif- 
ferent governors  for  marme  steam  en- 
gines. 3500  w.  Feilden's  Mag— Jan.,  1903. 
No.  53"2  B. 

Heat  Transmiation. 

The  Relation  of  Heat  Emission  to 
Steam  Pressure  (Zur  Generellen  Regd- 
ung  der  Warmeabgabe  der  Heizkorper  bet 
Niederdruck  durch  die  Hohe  der  Ummpf- 
spannung).  O.  Htmaeus.  A  discussion  of 
the  author's  formulas  in  view  of  their  use 
by  Prof.  Rietschel;  with  response  by  the 
latter.  3000  w.  Gesundheits-Ingenieur— 
Dec.  3i»  1902.  No.  53243  B. 

Liquid  FneL 

Liquid  Fuel  for  Electrical  Stations.  W. 
H.  Booth.  A  general  discussion  of  the 
question  of  oil  fuel.  2500  w.  Elec  Rev, 
Lond— ^Jan.  2,  1903.   No.  52816  A. 

Rotary  Engine. 

The  Hult  Rotary  Steam  Engine.  Illus- 
trated description  of  an  engine  in  which 
the  cylinder  participates  in  tne  rotary  mo- 
tion of  the  piston,  and  which  is  now  being 
made  in  sizes  up  to  250  horse  power. 
1800  w.  Feilden's  Mag— Jan.,  1903.  No. 
531 16  B. 

Steam  Plants. 

The  Development  of  Steam  Power 
Plants.  George  H.  Barms.  Discusses  the 
important  changes  during  the  last  twenty- 
five  years.  2500  w.  Eng  Rec — Jan.  3,  1903. 
No.  52916. 

The  Modem  Plant.  W.  H.  Wakeman. 
Practical  directions  and  suggestions  con- 
cerning its  design  and  operation,  and 
means  of  determming  the  size  of  a  plant 
to  develop  a  given  power.  2000  w.  Mod 
Mach— Jan.,  1903.    No.  52604. 

Steam  Turbine. 

Progress  in  the  Introduction  of  the 
Steam  Turbine.  J.  R,  Bibbins.  A  review 
of  the  development  of  the  various  forms 
of  steam  turbine  in  actual  use,  with  espe- 
cial reference  to  work  in  the  United 
States.  4000  w.  Engineering  Magazine — 
February,  1903.    No.  53293  B. 

The  Steam  Turbine  and  the  Future  of 
Heat  Engines  (Die  Dampfturbinen  und 
die  Aussichten  der  Warmekraftmaschin- 
en).  A.  Stodola.  A  discussion  of  the 
thermodynamic  and  mechanical  features 
of  the  steam  turbine,  showing  its  iofiuft^i&ft. 
upon  the  dcvelo^menl  oiV«a3LTWQ\«tv  ^»te- 
rial.  Part  1.  #300  ^.  7je\\aK3K«  ^N«  ^««^- 
scher  Ing— 3an.  3,  i^V  '^o.  «>^^\^. 
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nperheated  Steam. 

Effect  of  Superheated  Steam  Upon  the 
Tensile  Strength  of  Alloys.  J.  L.  Hall. 
An  account  of  experimental  investigations, 
descriping  methods  employed  and  giving 
results  obtained  with  two  alloys  of  cop- 
per. III.  1400  w.  Metallographist — ^Jan., 
1903.  No.  53129  F. 
.  S.  Mint 

Coining  at  the  New  Mint  at  Philadel- 
phia. Joseph  V.  Woodworth.  A  brief  de- 
scription of  the  different  processes.  3200 
w.    Am  Mach— Jan.  8,  1903.    No.  52788. 

The  Mechanical  Heating  Processes  in 
the  New  United  States  Mint  at  Philadel- 
phia. States  the  advantages  derived  from 
the  use  of  gas  as  a  fuel  in  the  principal 
departments,  and  gives  illustrated  de- 
scriptions of  the  plant,  machines,  pro- 
cesses, etc.  3000  w.  Am  Mach— Jan.  22, 
1903.  No.  53071. 
alTe  Gears. 

Double  Slide  Valve  Gears  for  Steam 
Engines  (Doppelschiebersteuerungen  fur 
Dampfmaschinen).  B.  Stein.  A  discus- 
sion of  various  forms  of  cut-off  gear  oper- 
ating by  one  valve  sliding  on  or  in  an- 
other, with  especial  reference  to  the  pis- 
ton-valve engine  of  Haniel  &  Lueg.  2500 
w.  .1  plate.  Zeitschr  d  Ver  Deutscher  Ing 
—Jan.  3,  1903.    No.  53202  D. 

Setting  the  Valves  of  the  Mcintosh  & 
Seymour  Engine.    Illustrated  detailed  de- 
scription.     1800    w.     Power — ^Jan.,    1903. 
No.  52799  C. 
alyes. 

Large  Stop  Valves  for  High-Pressure 
Steam.  J.  Hamilton  Gibson.  Read  before 
the   N.   of  England   Inst,   of  Engrs.   and 


Shipbuilders.    Abstract.    Gives  a  brief 
lust  rated  description  of  a  new  valve, 
rather  an  altered  valve,  and  its  successi 
working.    1200  w.    Col   Guard — Dec.  : 
1902.    No.  52682  A. 

MISCELLANY. 
Aeronautics. 

Aerial  Navigation  (Navigation  Ae 
enne).  Rodolphe  Soreau.  A  critit 
study  of  the  scientific  principles  involv 
in  the  resistance  of  the  air,  in  balandi 
supporting  and  the  essentials  of  aer 
navigation.  An  important  paper.  20/1 
w.  Mem  Soc  Ing  Civ  de  France — Oc 
1902.  No.  53279  G. 
Heating  and  Ventilating. 

Heating  and  Ventilating  by  Foro 
Blast.  Chas.  L.  Hubbard.  A  discussion 
fans  and  blowers  and  their  application 
heating  and  ventilating  systems.  3000  ' 
Am  Elect'n — ^Jan.,  1903.    No.  S3014. 

Heating  and  Ventilating  During  tl 
Past  Twenty-five  Years.  W.  J.  Baldwi 
Reviews  the  early  history,  naming  thoj 
who  aided  the  advancement,  and  the  met! 
ods  used.  Principally  considering  stear 
3000  w.  Eng  Rec— Jan.  3,  1903.  No.  5291 
Mechanical  Plant 

Mechanical  Equipment  of  the  Ma( 
Building,  New  York  City.  D.  M.  Qna 
An  illustrated  description  of  the  heatioj 
ventilating  and  power  plant  of  a  model 
mercantile  building.  3000  w.  Stcai 
Engng— Jan.  10,  1903.   No.  53043- 

The  New  Mechanical  Plant  of  the  Mi 
tual  Life  Building,  New  York.  Illustrati 
and  describes  an  extensive  plant  contaii 
ing  many  features  of  interest.  4300  \ 
Eng  Rec— Jan.  17.  1903.    No.  53067. 
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COAL  AND   COKE, 
elgitun. 

The  Coal  Districts  of  Northern  Belgi- 
um (Das  Nordbelgische  Kohlenworkom- 
men).  H.  Mentzel.  A  review  of  the  geol- 
ogy of  Northern  Belgium,  with  a  sketch 
map  showing  the  location  of  coal  depotits. 
1800  w.  I  plate.  Gliickauf— Dec.  27,  1902. 
No.  53238  D. 

oal-Dust  Explosions. 

The  Origin  of  Coal-Dust  Explosions. 
Tames  Tinsley.  Read  before  the  Mon- 
mouthshire Colliery  Officials  Assn.  Dis- 
cusses the  causes  of  these  explosions,  and 
urges  that  in  mines  yielding  inflammable 
dust  shot-firing  be  prohibited.  4300  w.  Ir 
&  Coal  Trds  Rev— Dec.  19,  1902.  ^o.  $»- 
T02  A. 


Coal  Trade. 

Sec  Industrial  Economy. 

Coal  Washing. 

The  Coal  Washing  Plant  at  the  Wilcz 
Mine  in  Pollnisch-Ostrau  (Die  Kohlc 
wascherei  am  Dreifaltigkeitsschachte 
Polnisch-Ostrau).  Hugo  Hofer.  Detail 
description  of  a  modern  coal  washi 
plant  in  Northern  Austria.  1800  w. 
plate.  Oesterr  Zeitschr  f  Berg  u  Hiittc 
wesen—Dec.  20,  1902.    No.  53233  D. 

Coke. 

The  Coke  Industry.  Fred  C.  Keighh 
An  explanation  of  the  present  situati 
due  to  inadequate  transportation  faci 
ties,  discussing  some  features  of  the  tro 
W^.  ^^sf»  vj.   Ir  Age— Jan.  i,  1903.    K 
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Colorado. 

The  Trinidad  or  El  Moro  Coal  Rcp^ioii 
of  Colorado.  Abstract  of  a  monograph  by 
Prof.  R.  G.  Hills  of  U.  S.  Gcol.  Survey. 
Gives  illustrated  description  of  the  geology 
of  the  region,  its  mines,  etc.  2500  w. 
Mines  &  Min — ^Jan.,  1903.    No.  52960  C. 

Explosives. 

Explosives  in  Coal  Mines.  A  New  Or- 
der. Gives  the  ofder  issued  Dec.  20,  1902, 
revoking  all  other  orders.  3000  w.  Ir  & 
Coal  Trds  Rev— Jan.  9,  1903.    No.  53035  A. 

Production. 

Coal  in  1902.  Samuel  San  ford,  and  cith- 
er writers.  Articles  reviewing  the  whole 
production,  and  by  districts,  and  matters 
that  have  affected  the  industry.  15000  w. 
Eng  &  Min  Jour — Jan.  3,  1903.    No.  52(^)6. 

Screening. 

The  Allard  Coal-Screening  Metho<l.  R 
Esser,  in  Gluckauf.  Brief  illustrated  de- 
scription. 500  w.  Col  Guard — Dec.  24. 
1902.    No.  52681  A. 

Waste. 

Prevention  of  Loss  and  Waste  in  Coal- 
Working.  John  Brown.  2nd  Prize  Essay. 
Considers  the  causes  of  waste  and  offers 
suggestions  for  economy.  4000  w.  Ir  & 
Coal  Trds  Rev — Dec.  19, 190J.  No.  52701  A. 

COPPER. 
Assaying. 

The  Copper  Assay  by  the  Iodide  Meth- 
od. Albert  H.  Low.  From  the  Jour.  Am. 
Chcm.  Soc.  A  description  of  the  assay  as 
now  carried  out.  improvement  in  details 
leaving?  little  to  be  desired  on  the  score  of 
accuracy.  1800  w.  Eng  &  Min  Jour — Dec. 
27,  1902.  No.  52889. 
Copper  Industry. 

Copper  as  a  Factor  in  Industrial  Prog- 
ress. James  Douglas.  Showing  the  im- 
portance of  this  branch  of  industrial 
wealth  and  giving  information  of  interest. 
1700  w.  Ir  .A.ge— Jan.  i.  1903.  No.  52669. 
Production. 

Copper  in  1902.  Articles  by  Frederick 
Hobart.  James  Douglas  and  other  writ- 
ers, reviewing  the  year's  production,  the 
market*,  mining,  etc.  5000  w.  Eng  &  .Min 
Jour — Jan.  3.  icx)3.  No.  52895. 
Spain. 

The  Rio  Tinto  Mines.  Alfred  Harvey. 
An  ilhi^-trated  description  of  these  copper 
minc<  in  Snain  which  have  been  worked 
hundreds  of  years.  1300  w.  Min  Rept — 
Jan.  22,  1903.    No.  53134. 

GOLD  AND  SILVER. 
Assaying. 

Sources  of  Error  in  the  Fire  Assay  of 
Gold  and  Silver  Ores.  P.  G.  Morgan. 
CaJ).9  attention  to  the  various  sources  of 


error,  avoidable  and  unavoidable,  discuss- 
ing their  probable  amount  and  the  reme- 
dies.   5800  w.    N  Z  Mines  Rec — Nov.  17, 

1902.  No.  52609  B. 
California. 

Recent  Developments  on  the  Mother 
Lode.  Ernest  R.  Woakes.  Shows  what  is 
being  done  in  Amador  County  and  vicinity 
to  make  the  low-grade  gold  ore  pay  when 
occurring  at  depths  of  2000  ft.  and  over. 
2000  w.  Eng  &  Min  Jour— Jan.  24,  1903. 
No.  53160. 
Cyanide  Process. 

A  Review  of  the  Cyanide  Process  in  the 
I'nited  States  During  1902.  Charles  H. 
Fulton.  Reviews  the  progress  in  each 
state,  showing  more  extended  application 
and  improvement  of  details.  7800  w.  Eng 
&  Min  Jour — Jan.  3,  1903.    No.  52900. 

Collecting  Pyritic  Material  for  Cyanide 
Treatment.  Edgar  Smart.  An  illustrated 
article  supplementary  to  previous  papers 
on  ** Developments  in  Cyanide  Practice." 
1000  w.  Page's  Mag— Jan.,  1903.  No.  53- 
III  B. 

Use  of  Lime  as  an  Alkaline  Reagent  in 
Cyaniding.  Ernest  (lay ford.  \v\  account 
of  tcst>  made  at  the  Mercur  Mill.  Man- 
ning. L'tah.  to  a>certain  the  cause  of  the 
abnormal  consumption  of  cyanide,  giving 
results.     1200  w.    Min  &  Sci   F*r— Jan.  3, 

1903.  No.  5295^. 

Drainage. 

The  Cripple  Creek.  Colo..  Drainage 
Tunnel.  W.  B.  Wilson.  Describes  this 
district,  the  water  occurrence,  and  dis- 
cusses the  steps  necessary  to  solve  the 
water  question,  and  the  vast  issues  at 
stake.  3000  w.  Min  &  Sci  Pr — Jan.  17, 
1903.    No.  53136. 

Drift  Mining. 

\n  Experience  in  Drift  Mining  in  Hard 
Cement  Gravel.  L.  H.  Carver.  Describes 
the  methods  employed  in  the  operation  of 
a  drift  mine  in  Calaveras  Co.,  Cal.  Mans. 
1500  w.  Min  Sci  Pr — Jan.  3.  1903.  Serial. 
1st  part.     No.  52953. 

Electric  Refining. 

See  Electrical  Engineering,  Electro- 
chemistry. 

Gold  Dredging. 

The  Development  of  Gold- Dredging  in 
the  United  State-.  Ralph  L.  Montagu,  in 
Miiiiui:  Journal.  London.  A  comparison 
w  til  New  Zealand  metho(N  and  costs. 
2^x)  \v.  N  Z  Mines  Rec — Dec.  16.  1902. 
No.  5.V594  B. 

Gold  Fields. 

Yorkey's   Goldfield.   and   the    ^^arodian 
Gold  and  Copper  Field.     Lionel  C,  Ball. 
Gives    the    history,   %<io\o^,  \ovo^p>^?Ki^ 
etc.,  and  descrWies  v^T\aw%  mvcvt^  \^  ^^\ 
near   these*  fic\ds.     73100  ^.    Q>\t«v^^TA 
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jov  Min  Jour— Nov.   15,  1902.    No.  52- 

'34  B. 

ilgoorlie. 

Metallurgical  Methods  at  Kalgoorlie, 
W.  A.  E.  Barton  Hack.  Reviews  some 
5f  the  different  methods  of  extracting 
told  from  the  refractory  ores.  2200  w. 
Eiig  &  Min  Jour— Jan.  24,  1903.  No. 
53161. 

»CAlixatioiL 

An  Example  of  the  Localization  of  Rich 
Dre.  T.  A.  Rickard.  Facts  collected  in 
re£[ard  to  the  Independence  mine,  in  the 
Cripple  Creek  District,  principally.  111. 
1800  w.  Eng  &  Min  Jour— Dec.  27,  1902. 
No.  52890. 

erad 

The  Geologic  and  Economic  Aspect  of 
Tonopah,  Nevada.  Describes  the  unus- 
ual conditions  of  this  mining  district, 
ivhich  gives  promise  of  proving  a  large 
producer  of  bullion.  1800  w.  Min  &  Sci 
Pr— Jan.  10,  1903.   No.  53063. 

BW  Mexico. 

New  Mexico  Mines  in  1902.  Charles  R. 
Keyes.  Review  of  a  very  prosperous  year, 
and  of  the  work  of  the  different  mines 
jrielding  gold,  silver,  copper,  lead,  zinc 
and  other  minerals.  1800  w.  Eng  &  Min 
Jour— Jan.  17,  1903.    No.  53064. 

itario. 

The  Eastern  Ontario  Gold  Belt.  Prof. 
Willet  G.  Miller.  Abstract  of  a  paper  in 
the  Report  of  the  Ontario  Bureau  of 
Mines.  Describes  the  geology  of  the  dis- 
trict and  the  }3:old  deposits.  1000  w.  Eng 
&  Min  Jour — Dec.  27,  1902.  No.  52891. 
lacers. 

Summit  County  Placers  of  Colorado. 
Prof.  Arthur  Lakes.  An  illustrated  de- 
scription of  the  great  hydraulic  works  now 
nearing  completion  near  Breckenridge. 
2500  w.    Mines  &  Min — Jan.,   1903.    No. 

52956  C. 

roduction. 

The  Production  of  Gold  and  Silver  in 
the  World  During  IQ02.  Reviews  by  Jo- 
seph Struthers,  J.  O.  Heimberger,  J.  W. 
Neill,  and  others  in  regard  to  the  produc- 
tion of  various  districts.  10500  w.  Eng 
&  Min  Jniir— Jan.  3,  1903.  No.  52896. 
impling. 

Notes  on  Mine  Sampling  of  the  Main 
Reef  Series.  D.  J.  Williams.  Considers 
the  methods  in  use  and  the  equipment 
needed,  sectional  drawings  and  points  of 
Importance.  111.  5500  w.  Jour  Chem  & 
Met  Soc  of  S  Africa— Oct.,  1902.  No. 
52984  E. 
luicing. 

Sluicing  for  Gold  in  Queensland.  De- 
icribes  the  system  of  working  on  V\\e  'Rus- 


sell goldfield.  111.  2800  w.  Queensland  Goi 
Min  Jour— Nov.  15,  1902.   No.  52733  B. 

Smelting. 

The  Economic  Use  of  Petroleum  Oi! 
Gas  Furnaces  as  Applied  to  Smelting, 
Laboratory  Work,  and  Drill  Heating. 
David  Laird.  On  the  adaptability  of  thes< 
furnaces  for  metallurgical  work,  treatins 
them  purely  from  a  mechanical  point  oi 
view  and  showing  their  advantages  in  cer- 
tain kinds  of  work.  5300  w.  Jonr  Chen 
Met  Soc  of  S  Africa — Oct  i,  1903.  No 
52985  E. 

The  Lead  Smelting  of  Zinc  Gold  Slimei 
P.  S.  Tavener.  A  full  description  of  the 
writer's  method  of  smelting  zinc  gold 
slimes  with  litharge,  which  appears  to 
present  advantages  in  economy  and  speed 
Also  describes  the  furnaces  used.  111.  ii- 
000  w.  Jour  Chem  &  Met  Soc  of  S  Afria 
— Oct.,  1902.  Discussion  in  Nov.,  1902. 
No.  52983  each  E. 

The  Use  of  Crude  Oil  in  Smelting.  Al- 
fred von  der  Ropp.  Ab.slract  of  a  papci 
read  before  the  California  Miners*  Assn. 
Setting  forth  the  economy  and  advantages 
derived  from  the  use  of  this  fuel.  1600  w. 
Eng  &  Min  Jour — ^Jan.  10,  1903.  No. 
52968. 

South  Africa. 

Gold  Mining  in  South  Africa  in  1902. 
•W.  Fischer  Wilkinson.  A  short  revicyi 
of  events  previous  to  this  year  and  theii 
effects,  with  report  for  the  last  year.  240c 
w.  Eng  &  Min  Jour — Jan.  3.  1903.  No 
52897. 

Stamp  Milling. 

Stamp  Milling  and  Amalgamation  oi 
Free  Gold  Ores.  Dana  Harmon.  The 
first  of  a  series  of  articles  giving  the  writ 
er's  methods  and  conclusions  on  the  treat- 
ment of  ores.  2500  w.  Min  &  Sci  Pr — ^Jan 
17.  1903-    Serial,  ist  part.    No.  53137. 

IRON  AND  STEEL. 

Bertrand-Thiel. 

Notes  on  the  Bcrtrand-Thiel  Procesi 
(Bctrachtungen  iiber  das  Bcrtrand-Thic 
Verfahren).  A.  Ledebur.  With  table 
and  diagrams  showing  the  action  at  sue 
cessive  stages  of  the  process.  2500  w 
Stahl  u  Eisen — ^Jan.  i,  1903.    No.  53254  D 

Blowholes. 

I'he  Influence  of  Chemical  Compositioi 
Upon  the  Formation  of  Blowholes  in  Loi? 
Steel  Ingots  (Der  Einfluss  der  Chemi 
schen  Zusammensetzung  auf  die  Blasen 
bildung  in  Flusseisenblocken).  Axe 
Wahlberg.  A  review  of  the  investigation 
of  Brinell,  collecting  his  results  into  dia 
grams.  2500  w.  Stahl  u  Eisen — ^Jan.  i 
1903.   No.  53256  D. 
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'  Possibilities  in  the  Iron  Industry.  Henry 
S.  Mould.  Reviews  the  history  of  bri- 
quetting  iron  ores  and  the  writers  experi- 
ence in  the  work,  some  of  the  difficulties 
encountered  and  the  present  success,  with 
advantages  claimed.  Discussion.  111. 
6600  w.  Pro  Engrs  Soc  of  W  Pcnna— 
Nov.,  1902.   No.  53036  D. 

Cait  Iron. 

Some  Unusual  Crystals  of  Cast  Iron.  J. 
E.  Johnson,  Jr.  Illustrates  some  interest- 
ing crystals,  giving  their  analysis  and  an 
account  of  their  origin.  1700  w.  Metallo- 
graphist— Jan.,  1903.    No.  53131  F. 

]>esiUphiiiixing. 

Manganese  Ore  as  a  Desulphurizing 
Material  in  the  Basic  Open-Hearth  Proc- 
ess (Manganerz  als  Entschwefelungsmit- 
tel  bcim  Basischen  Martinverfahren).  A. 
Riemer.  Data  and  results  of  experience  at 
the  Pastuchoff  Iron  Works,  Sulina,  Rus- 
sia, showing  the  extent  to  which  the  use 
of  manganese  ore  carried  the  sulphur  into 
the  slag.  2000  w.  Stahl  u  Ei sen— Dec.  15, 
1902.   No.  53252  D. 

Electric  Power. 

See  Electrical  Engineering,  Power  Ap- 
plications. 
Electric  Smelting. 

See  Electrical  Engineering,  Electro- 
chemistry. 

Hematite. 

The  Parapara  Hematite  Deposits.  Ex- 
tracts from  Geological  Survey  reports, 
giving  information  in  regard  to  these  de- 
posits and  their  probable  origin  and  value. 
3800  w.  N  Z  Mines  Rec— Dec.  16,  1902. 
No.  53093  B. 
Iron  Trade. 

See  Industrial  Economy. 
Ontario. 

Types  of  Iron-Bearing  Rocks  in  Onta- 
rio. A.  P.  Coleman.  Brief  descriptions 
of  the  types  of  iron  ore  deposits  found  in 
the  province.  900  w.  Eng  &  Min  Jour—" 
Dec.  27,  1902.   No.  52888. 

Open-Hearth. 

Open-Hearth  Steel  Plant  of  the  Ameri- 
can Steel  Casting  Co..  at  Alliance,  Ohio. 
From  a  description  prepared  by  L.  L. 
Knox.  Gives  general  features,  construc- 
tion of  furnaces,  etc.  111.  2500  w.  Foun- 
dry—Jan., 1903.  No.  52641. 
Ore  Handling. 

Modem  Handling  of  Iron  Ore  on  the 
Great  Lakes.  Jas.  N.  Hatch.  Describes 
modem  methods  of  mining  and  transpor- 
tation during  the  last  fifty  years  in  the 
territory  between  the  Lake  Superior  iron 
min?s  and  the  Pittsburg  iron  district.  111. 
120CX)  w.  Jour  W  Soc  of  Engrs — Dec, 
1902.   No.  52659  D. 

MV  M^^fy  eopUM  of  th€M 


Piodnction* 

Iron  and  Steel  in  1902.  Articles  by 
Frederick  Hobart  and  others,  reviewing 
the  enormous  production  of  the  year  and 
matters  of  related  interest.  9500  w.  Eng 
&  Min  Jour— Jan.  3,  1903.   No.  52905. 

Pmssia. 

The  Iron  Industry  of  the  Siegerland. 
An  illustrated  historical  account  of  this 
district  in  regard  to  the  iron  industry. 
There  are  21  works,  with  33  blast  for* 
naces,  with  an  annual  output  of  about 
700,000  tons  of  pig  iron.  2200  w.  Ir  & 
Coal  Trds  Rev — Dec.  12,  1902.  No.  52- 
700  A. 

RolUng  Mill. 

The  Rolling  Mills  of  the  Differdingen 
Iron  Works  (Die  Walzwerkanlage  der 
Deutsch-Luxcmbergischen  B  e  r  g  w  e  rks, 
Differdmgen).  With  numerous  views  of 
the  various  departments  of  the  works. 
1800  w.  Stahl  u  Eisen — ^Jan.  i,  1903.  No. 
53257  D. 

Russia. 

The  South  Russian  Iron  Industry.  Ar- 
chibald P.  Head.  Gives  results  of  recent 
investigations  of  these  industries,  having 
had  exceptional  facilities  for  examining 
them  from  a  metallurgical  as  well  as  a 
commercial  standpoint.  Maps,  illustrations 
and  discussion.  8000  w.  Jour  Soc  of  Arts 
—Dec.  19,  1902.  No.  52619  A. 

Steel  Analysis. 

Should  Analysis  Be  Included  in  Steel 
Specifications?  Extracts  from  an  article 
by  Herr  Knaudt  in  Stahl  und  Eisen,  with 
remarks.  1400  w.  Ir  Age— Jan.  8,  1903. 
No.  52674. 

Steel  Castings. 

Annealed  Steel  Castings  (Temperstahl- 
guss).  Bcmard  Osann.  A  description  of 
the  plant  and  methods  of  the  Gelsenkirch- 
en  works,  the  largest  establishment  iq 
Germany  for  the  production  of  steel  cast? 
ings.  5000  w.  Stahl  u  Eisen— Jan.  i,  1905 
No.  53253  D. 

Steel  Works. 

The  Duquesne  Works  of  the  Camegia 
Steel  Company.  The  present  article  gives 
an  illustrated  description  of  the  open- 
hearth  plant  and  the  blooming  and  14-mch 
Morgan  continuous  mills.  3500  w.  Ir  Age 
—Tan.  I.  1903.  Serial.  1st  part.  No.  S^Ss. 
SteeL 

Oil  the  Simultaneous  Presence  of  Fer- 
rite  and  Cementite  in  Steel.  K  F.  Lange. 
.^  critical  note,  showing  that  the  state- 
ment that  "stmcturally  free  ferrite  and 
structurally  free  cementite  never  exist  to- 
gether in  the  same  steel."  is  incorrect. 
1500  w.    Metallographist — ^Jan.,  1903.    No, 

53130  F.  Digitized  by  L^OOQle 
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Translated  from  the  Journal  dc  V Electro- 
lyse. States  some  of  the  peculiarities 
whose  causes  are  yet  unknown,  and^.  the 
need  o^  employing  the  pyrometer  and  the 
microscope  in  its  manufacture.  i^QO  w. 
Am  Mfr— Jan.  22,  1903.  No.  53127. 
ulphur. 

Sulphide  of  Iron:  Its  Properties  and  Its 
Conditions  in  Iron.  H.  Le  Chatelier  and 
M.  Ziegler  in  Bull  Soc  d'Encour.  A  study 
of  the  relations  of  sulphur  with  iron  and 
manganese.  111.  4000  w.  Metallograph- 
ist— Jan.,  1903.     No.  53^32  F. 

MINING, 
xgentine. 

The  Mines  of  Argentina.  R.  B.  Brins- 
made.  An  account  of  the  adaptation,  by 
the  natives,  of  the  methods  of  working  to 
the  requirements  and  limitations  of  the 
country.  5000  w.  Mines  &  Min — ^Jan., 
1903.  No.  52962  C. 
.ustralasia. 

The  Mining  Industry  of  Australasia  in 
1902.  F.  Danvcrs  Power.  Reports  a  year 
of  depression  on  account  of  low  price  of 
metals  and  prevailing  drought.  Reviews 
the  year,  3800  w.  Eng  &  Min  Jour — 
Jan. '3.  1903.  No.  52899. 
ritish  Columbia. 

The  British  Columbian  Mining  Industry 
of  1902.  Review  of  the  operations  of  the 
past  year  giving  an  approximate  estimate 
of  the  production  of  gold,  silver,  lead,  cop- 
per, coal  and  other  minerals.  111.  4300  w. 
B  C  Min  Rec— Jan.,  1903.    No.  52966  B. 

>eep  Mines. 

Karth  Pressures  in  Deep  Mines.  Con- 
siders that  it  is  probable  that  at  great 
depths  pressures  will  be  encountered  that 
the  timbering  necessary  to  resist  them  will 
become  an  item  of  great  expense.  2200 
w.  Col  Guard — Jan.  2,  1903.  No.  52947  A. 
Education. 

The  Training  of  a  Mining  Engineer. 
R.  A.  S.  Redmayne.  Read  before  the  So. 
Staffordshire  and  E.  Worcestershire  Inst, 
of  Min.  Engrs.  A  comparison  of  the 
present  status  of  colliery  managers  with 
the  position  and  requirements  of  those 
in  the  early  history  of  the  coal  trade, 
showing  the  ever  growing  necessity  for 
further  scientific  education.  4000  w.  Col 
Guard — Dec.  IQ,  1902.  No.  52679  A. 
)lectric  Power. 

See  Electrical  Engineering.  Power  Ap- 
plications. 

explosives. 

The  Testing  of  Explosives  in  Belgium. 
An  account  of  a  new  testing  station  for 
'explosives  recently  fitted  up  by  the  Bel- 
gian Administration  des  Mines,  for  the 
investigation  of  the  behavior  of  explosives 
under    iill    conditions    likely   to   occur   \u 
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practice.     1800   w.      Col    Guard— Jsin.  9 
1903.    No.  52994  A. 

The  1  heory  of  Missfires  and  Some  Coo- 
elusions  of  Practical  Value.  K  H.  Wcis^ 
kopf.  Considers  missfires  occurring  witl 
nitroglycerine  explosives.  3200  -w.  Joui 
Chem  &  Met  Soc  of  S  Africa — Nov.,  1902 
No.  52979  E. 
Fans. 

Centrifugal  Fans.  Charles  H.  Inncs 
A  study  of  laws,  of  ser\'ice  in  the  design 
ing  and  affecting  the  efficiency  of  fans 
the  measuring  of  the  work  done  b}'  2 
fan,  etc.  111.  2500  w.  Prac  Engr— Jan 
16.  1903.     Serial,     ist  part.     No.  53092  A 

Haulage. 

Underground  Wire  Rope  Haulage.  Givci 
illustrated  descriptions  of  features  of  th( 
tail  rope  system  as  operated  in  the  work- 
ings of  a  mine  in  Illinois.  1700  w.  Sc 
Am  Sup — Dec.  27,  1902.     No.  52769. 

Hydraulic  Mining. 

Proposed  Retaining  Barriers  for  th< 
Debris  from  Hydraulic  Mining  in  th< 
Yuba  River,  Cal.  Brief  description  ol 
the  methods  adopted  by  the  California 
Debris  Commission.  111.  1400  w.  Eng 
News— Jan.  15,  1903.     No.  53053- 

Idaho. 

The  Bellevue  Mining  District  of  Idaho 
Prof.  Arthur  Lakes.  Illustrates  and  de 
scribes  the  geological  peculiarities  of  the 
veins  as  shown  in  the  Minnie  Moore  anc 
the  -Queen  of  the  Hills  mines.  1800  w 
Mines  &  Min — ^Jan.,  1903.    No.  52961  C. 

Mine  Pumping. 

The  "Dense  Air"  System  of  Powc 
Transmission  in  Deep  Mine  Pumping.  T 
A.  McNeill.  Illustrated  description  of  : 
plant  recently  installed  at  the  Bisbee  Wcs 
Copper  Min.  Co.'s  Shaft  No.  i,  whicl 
uses  air  as  a  means  of  power  transmi"; 
sion.    800  w.     Eng  &  Min  Jour — Dec.  2', 

1902.  No.  52893. 
Mining  Management. 

The  General  Management  of  Metallifei 
ous  Mines.  Albert  Williams,  Jr.  M 
Williams's  second  paper  discusses  the  in 
portant  question  of  the  relations  betwec 
the  technical  and  business  departmeni 
showing  the  conditions  tending  to  greatc 
commercial  efficiecy.  3500  w.  Engineerin 
Magazine — February,  1903.  No.  53291  1 
Ore  Deposits. 

Redcliffe  Ore  Deposits.  Prof.  Arthi 
Lakes.  Describes  the  characteristics  ( 
these  deposits  which  are  not  imlike  i 
some  respects  to  the  ore  deposits  of  tl 
Mancos  Contact  and  the  American  Nett 
at  Ouray.     looo  w.     Mines  &  Min— Jar 

1903.  No.  52959  C. 
Ore  Dressing. 

Static  Electricity  Applied  to  Ore  Drcsi 

artvcUs.    Sec  \^aRc  ^7J. 
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ing.  W.  G.  Swart.  Illustrates  and  de- 
scribes a  method  of  ore  separation  which 
consists  in  bringing  the  ore  particles  into 
contact  with  a  statically  charged  metallic 
surface,  the  separation  being  effected  by 
the  difference  of  conductivity.  The  inven- 
tion of  Lucien  I.  Blake  and  Lawrence  N. 
Morscher.  1300  w.  Eng  &  Min  Jour — 
Jan.  24,  1903.    No.  53159. 

The  Highland  Ore  Dressing  Mill,  Brit- 
i>h  Colombia.  Ernest  R.  Woakes.  Ab- 
stract of  a  paper  read  before  the  Inst,  of 
Min.  &  Met.,  London.  An  illustrated  de- 
scription of  the  plant.  1200  w.  Eng  & 
Min  Jour — Dec.  27,  1902.     No.  52892. 

Power  Distribution. 

Various  Methods  of  Conveying  Power 
to  the  Interior  of  Mines.  T.  Lindsay  Gal- 
loway. Read  before  the  Glasgow  Univ. 
Engng.  Soc.  Describes  briefly  some  of 
the  systems  which  have  been  applied  in 
mines,  indicating  why  different  methods 
have  found  suitable  spheres  of  application. 
3200  w.  Col  Guard — ^Jan.  9,  1903.  Se- 
rial.   1st  part.    No.  5299-  A. 

Production. 

The  Production  of  Minerals  and  Met- 
als in  the  United  States  During  1902. 
Joseph  Struthers.  General  review  with 
table  of  statistics.  4400  w.  Eng  &  Min 
Jour— Jan.  3.  1903.     No.  52894. 

Rock  Drills. 

The  Rock  Drill  Question  in  1902  (Die 
Gesteinbohrmaschinen  frage  im  Jahre 
1902).  H.  Drolz.  A  comparison  of  the 
relative  merits  of  compressed  air  and  elec- 
tricity for  operating  rock  drills,  with  data 
from  recent  experience.  3000  w.  Oesterr 
Zeitschr  f  Berj?  u  Hiittcnwcsen — Dec.  20. 
1903.     No.  53234  D. 

Shaft   Sinking. 

Sinking  a  Shaft  by  Compressed  Air. 
Bcrgassessor  Liithgcn.  in  Gluckauf.  States 
the  conditions  and  describes  the  work  and 
the  difficulties  encountered.  111.  1800  w. 
Col  Guard— Jan.  9.  1903.    No.  52993  A. 

Sinking  by  the  Freezing  Method  at 
Washington.  County  Durham.  Mark  Ford. 
Abstract  of  a  paper  read  before  the  N.  of 
England  Inst,  of  Min.  &  Mcch.  Engrs. 
Detailed  description  of  sinking  through  al- 
luvial deposits  to  the  stone-head.  2500  w. 
Ir  &  Coal  Trds  Rev — Dec.  19.  1902.  No. 
52703  A. 

Timbering. 

Lining  Galleries  Exposed  to  Heavy 
Rock  Pressure.  Bcrgassessor  Jacob,  in 
Gluckauf.  Illustrates  and  describes  the 
method  adopted-  in  the  Neumehl  pit.  The 
galleries  were  lined  with  closed  U-iron 
rings.  600  w.  Col  Guard— Dec.  12,  1902. 
No.  52677  A. 

Mine  Timbering  in  the  Old  Ironsides 


and  Knob  Hill  Mines.  H.  P.  De  Pender. 
Briefly  describes  these  mines  in  British 
Columbia,  which  require  an  extensive  m- 
tern  of  timbering.  3700  w.  Min  &  Set 
Pr— Dec.  20  &  27.  Serial.  2  parts.  No. 
52775. 

The  Working  of  Seams  and  Faults  in 
Coal  Measures  (Studien  uber  das  Auf- 
treten  von  Schnittcn  und  Schlechten  in 
der  Kohle).  H.  Fleck.  A  description  of 
the  methods  of  timbering  employed  in  the 
Shamrock  mine  at  Wanne  in  the  Ruhr  dis- 
trict. 2000  w.  4  plates.  Gluckauf— Jan. 
3,  1903.    No.  53239  D. 

Winding. 

Winding  Ropes  in  Belgium.  Abstract  of 
the  results  of  an  inquiry  into  the  condi- 
tions of  service  of  winding  ropes  in  Bel- 
gian Collieries,  both  in  regard  to  Manilla 
hemp  and  steel  ropes.  2500  w.  Col  Guard 
—Jan.  16,  1903.    No.  53079  A. 

MISCELLANY. 

NickeL 

The  Canadian  Nickel  Industry.  An 
editorial  discussing  the  general  situation  of 
the  nickel  industry,  especially  in  Canada. 
2000  w.  Engng— Jan.  9,  1903.  No.  53- 
026  A. 

The  Sudbury  Nickel  Mines.  A.  Mc- 
Charles.  Reviews  events  affecting  the 
nickel  mining  industry.  1700  w.  Eng  & 
Min  Jour— Jan.  3,  1903.     No.  52901. 

QuicksilYer. 

The  Terlingua  Quicksilver  Deposits  of 
Texas.  B.  F.  Hill.  Describes  these  de- 
posits, methods  of  mining,  etc.  111.  1600 
w.  Min  &  Sci  Pr— Jan.  17,  1903.  Serial. 
ist  part.    No.  53138. 

Tin. 

Notes  on  Tin  Mining  in  Bolivia.  J.  B. 
Minchin.  Information  concerning  the  de- 
posits and  their  mining,  concentration,  etc. 
1400  w.  Eng  &  Min  Jour — ^Jan.  3,  1903. 
No.  52903- 

Tin  Deposits  of  the  York  Region,  Al- 
aska. Edgar  Rickard.  Discusses  the  ge- 
ology and  economic  conditions.  1000  w. 
Eng  &  Min  Jour— Jan.  3,  1903.    No.  52902. 

The  Briseis  Tin  Lead  at  Derby,  Tas- 
mania, f.dgar  Rickard.  Describes  this 
district,  the  deposits,  the  difficulties  met  in 
the  recovery  of  the  tin.  methods  adopted, 
etc.  Map.  '  1800  w.  Eng  &  Min  Jour — 
Jan.  17.  1903.    No.  53065. 

Zinc 

Zinc  in  1902.  Articles  by  Joseph 
Struthers,  Walter  Ranton  Ingalls  and 
Frank  Nicholson  reviewing  the  progress 
of  the  zinc  industry.  5200  w.  Eti^  %l 
Min  JouT— 3^^.  i-  ^^^V   '^^-  VK^A- 
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MOTIVE   POWER   AND   EQUIPMENT, 
raking. 

The  Hibbard  Valve  for  Braking  Empty 
and  Loaded  Cars.  An  illustrated  descrip- 
tion of  a  device  which  has  been  in  service 
for  some  time  on  the  Burlington  &  Mis- 
souri Rivers.  2000  w.  R  R  Gaz — ^Jan.  23, 
1903.  No.  53172. 
tr  Mountings. 

Manufacture  of  Car  Mountings  at  the 
Shops  of  the  Eastern  Railway  of  France 
at  Mohon  (Fabrication  des  Ferrures  aux 
Ateliers  de  la  Cie  d'Est  a  Mohon).  L. 
Tolmcr.  A  very  complete  account  of  the 
works  and  tools  for  the  production  of  the 
metallic  parts  of  railway  cars,  showing  the 

Processes  in  detail.     10,000  w.    Revue  de 
ftemique— Dec.  31,  1902.     No.  53272  E 
+F. 
oaling. 

Modem  Methods  of  Coaling  Locomo- 
tives. An  illustrated  description  of  the 
Mt.  Pleasant  coaling  station,  of  the  St. 
Louis  Southwestern  Ry.  system,  iioo  w. 
Ry  &  Engng— Dec.  2^,  1902.  No.  52867. 

Dnplen. 

Automatic  Couplers  for  Railway  Cars 
Selbstthatige  Kuppelungen  fur  Eisen- 
bahnfahrzeuge).  Ernst  Sauer.  A  dis- 
cussion of  the  adaptability  of  the  standard 
couplers  of  the  American  Master  Car 
Builders'  Association,  in  connection  with 
the  existing  screw  couplers  of  Germany. 
7000  w.  Glasers  Annalen — Dec.  15,  1902. 
No.  53226  D. 
raft  Gear. 

The  Essentials  of  a  Good  Draft  Gear. 
R  M.  Herr.  Defines  the  term  "draft 
gear"  and  discusses  as  essentials,  the  draw 
bar,  adjustable  yielding  resistance,  and 
fixed  attachments.  1200  w.  Pro  of  Ry 
Qub  of  Pittsburg — Dec.  26,  1902.  No. 
53069. 

The  Essentials  of  a  Good  Draft  Gear. 
Roy  V.  Wright.  Considers  some  of  the 
essentials  to  be  a  capacity  of  at  least  100,- 
000  pounds;  a  draw-bar  movement  of  at 
least  two  inches ;  small  amount  of  recoil ; 
simple  and  substantial  design.  700  w. 
Pro  of  Ry  Club  of  Pittsburg— Dec.  26, 
1902.  No.  53070. 
ocomotive  Boilers. 

Evolution  of  the  Locomotive  Boiler.  O. 
H.  Reynolds.  A  review  of  the  progress 
during  the  last  100  years.  111.  2000  w. 
Loc  Engng— Jan.,  1903.    No.  52743  C. 

The  Dimpfel  Boiler.  C.  H.  Caruthcrs. 
Brief  illustrated  description  of  a  type  built 


in  1856.    900  w.    Loc  Engng— Jan.,  igo^ 
No.  52744  C. 

The  Explosion  of  Modem  Locomodve 
Boilers.  Considers  faulty  design  as  a  con- 
tributing cause  in  connection  with  low  wa- 
ter. 1500  w.  Ry  Age— Jan.  2,  1903.  No. 
52757. 
Locomotive  Constmetion. 

The  Building  of  an  American  Locomo- 
tive. Frank  H.  Fayant.  An  illustrated 
account  of  standard  locomotive  construc- 
tion in  the  United  States,  based  upon  prac- 
tice in  the  Baldwin  works  at  Philadelphia. 
5000  w.  Page's  Mag— Jan.,  1903.  No. 
531 10  B. 

Locomotiyea. 

A  Curious  Locomotive.  Brief  illustrated 
description  of  a  design  of  Mr.  Michael 
Reynolds,  patented  in  1895.  450  w.  Engr, 
Lond— Jan.  16,  1903.    No.  55088  A. 

Consolidation  Locomotive  of  the  Chi- 
cago Terminal  Transfer  Railroad.  Illns- 
trates  and  describes  locomotives  designed 
to  meet  the  unusual  requirements  of  the 
switching  service  about  the  Chicago  ter- 
minals. 400  w.  Ry  Age — Dec,  26,  1902. 
No.  52755 

Four-Cylinder  Balanced  Compound 
Locomotives.  Designs  and  extracts  from 
two  letters  received  by  W.  F.  M.  Goss, 
giving  suggestions  for  new  designs  of  bal- 
anced engines  and  the  advantages  claimed. 
111.  700  w.  R  R  Gaz — ^Jan.  2,  1903.  No. 
52924. 

Goldsdorf  Compound  Locomotives. 
Reginald  Gordon.  An  illustrated  artidt 
stating  some  of  the  advantages  claimed  by 
this  system.  1400  w.  R  R  Gaz — ^Jan.  lO, 
1903.    No.  53058. 

Heavy  Compound  Freight  Locomotives. 
Illustrated  description  of  the  heavy  Vau- 
dain  compounds,  the  2-8-2  (Mikado)  type, 
building  for  the  Atchison,  Topcka  &  Santa 
Fe  Ry.  300  w.  Am  Eng  &  R  R  Jour- 
Jan.  1903.    No.  52854  C. 

Narrow-Gauge  Locomotive  for  Indian 
States  Military  Light  Railways.  Ilustra- 
tion  with  brief  description.  400  w. 
Engng— Dec.  26,  1903.    No.  52692  A. 

New  Canadian  Pacific  Passenger  Loco- 
motives. Drawings  and  description.  600 
w.    Ry  Age— Dec.  19,  1902.   No.  52751. 

Side  Tank  Switching  Locomotive  for  the 
Kanawha  and  Michigan.  Illustrated  de- 
scription of  an  engine  of  the  "Calumet" 
type  designed  to  work  on  4  and  4^  per 
cent,  grades.  1500  w.  Ry  Age--Jan.  2, 
IQ03.    No.  52758. 
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Ten- Wheel  Passenger  Locomotive  Ca- 
nadian Pacific.  Illustrated  description  of 
new  engines  with  features  of  interest  500 
w.    R  R  Gaz— Jan.  2,  1903.    No.  52925. 

The  Growth  of  the  Locomotive.  An- 
gus Sinclair.  The  first  of  a  series  of  illus- 
trated articles  reviewing  the  development, 
the  first  locomotives  to  run  upon  rails  hav- 
ing been  built  100  years  ago.  3500  w. 
IjSc  Engng— Jan.,  1903.  Serial,  ist  part. 
No.  52740  C. 
Soiling  Stock. 

Railway  Rolling  Stock  at  the  Dussel- 
dorf  Exposition  (Eisenbahn  Fahrbetriebs- 
mittel  auf  der  Aussfellung  in  Diisseldorf 
1902).  Berthold  Braun.  Giving  illus- 
trated descriptions  of  cars  for  steam  and 
electric  railways  exhibited  at  Dusscldorf. 
6000  w.  I  plate.  Zeitschr  d  Oesterr  Ing 
u  Arch  Ver— Dec.  26,  1902.  No.  53224  B. 
Safety  Device. 

New  Safety  Device  for  Railways.  Il- 
lustrates and  describes  the  construction 
and  method  of  operation  of  an  electric 
device  for  preventing  collisions.  1000  w. 
U  S  Cons  Repts,  No.  1543— Jan.  13,  1903. 
No.  52778  D. 
Spark  Arrester. 

The  JJevelopment  of  the  Locomotive 
Spark  Arrester.  J.  Snowden  Bell.  Con- 
siders the  leading  and  characteristic  fea- 
tures of  the  development.  111.  2200  w. 
Loc  Engng— Jan.,  1903.  No.  52741  C. 
Train  Lighting. 

Steam  DjTiamo  for  Electric  Train  Light 
ing  (Versuche  mit  einer  Dampf-dynamo 
fur  Elektrische  Beleuchtung  von  Eisen- 
bahnzugen).  A  description  of  the  Schi- 
chau-Schuckert  machine,  a  small  gener- 
ating set  placed  on  the  locomotive,  oper- 
ating in  connection  with  a  storage  battery. 
1000  w.  Glasers  Annalen — Dec.  15,  1902. 
No.  53227  D. 

Systems  of  Electric  Train  Lighting 
(Einige  Systeme  Elektrischer  Zugbeieuch- 
tung).  Hans  Dominik.  Describing  espe- 
cially the  systems  of  Vicarino  and  of 
Kull,  using  dynamos  driven  from  the  car 
axle.  3000  w.  111.  Zeitschr  f  Klein  a 
Strassenbahnwesen — ^Jan.  i,  1903.  No. 
53286  D. 

PERMANENT  WAY  &  BUILDINGS. 

Cattle-Guards. 

The  Cattle-Guard  Question  in  Canada. 
Gives  the  conditions  to  regulate  the  types 
of  guard,  submitted  by  a  specially  ap- 
pointed commission,  and  the  changes  pro- 
posed in  location  and  arrangements,  iioo 
w.  Ry  &  Engng  Rev.— Jan.  3,  1903.  No. 
52869. 

Gradet. 

Virtual  Grades  for  Freight  Trains. 
Discussion  of  a  paper  by  A.  C,  Dennis. 


aSoo  w.    Pro  Am  Soc  of  Civ  Engr»— Dec. 

1902.  No.  52633  E. 

Oregon  Short  Line. 

Improvements  on  the  Oregon  Short 
Line.  Illustrated  account  of  important 
new  construction  on  this  branch  of  the 
Union  Pacific  system.  1400  w.  Ry  Age 
—Dec.  26,  1902.    No.  52754. 

Rutland — Canadian. 

The  Rutland-Canadian  Railway  and  Its 
Structures.  John  W.  Burke.  Illustrated 
description  of  this  section  of  the  Rutland 
R.  R.,  its  bridges,  culverts,  lake  embank- 
ments, etc.    2800  w.    Eng  News — ^Jan.  15, 

1903.  No.  53050. 

Shops. 

New  Locomotive  Shops.  The  present 
article  gives  an  illustrated  general  descrip- 
tion of  the  new  shops  of  the  Philadelphia 
&  Reading  Ry..  at  Reading.  Pa.  1600  w. 
Am  Engr  &  R  R  Jour— Jan..  1903.  Serial. 
1st  part.    No.  52853  C. 

Signals. 

A  Study  of  Some  Interlocking  Switch 
Systems.  (Etude  de  Quelques  Appareils 
Destines  a  ne  Libdrcr  les  Enclenchements 
qu'  apres  TAchevemcnt  des  Mouvemcnts). 
MM.  Cossmann  &  Cuny.  A  description  of 
the  improved  electrically  operated  inter- 
locking system  used  in  the  train  yard  of 
the  Gare  du  Nord  at  Paris.  6000  w.  2 
plates.  Rev  Gen  des  Chem  de  Per — ^jfan., 
1903.   No.  53231  H. 

Pneumatic  Signalling  on  the  London 
and  South-Westem  Riailway.  Illustrates 
and  describes  a  plant  on  the  low-pressure 
pneumatic  system  at  Salisbury.  1500  w. 
Engr,  Lond— Dec.  19,  1902.   No.  52698  A. 

Railway  Block  Signalling.  J.  Pigg.  A 
well-illustrated  paper,  read  before  the 
Newcastle  section  of  the  Institution  of 
Electrical  Engineers,  on  block  signalling^ 
with  particular  reference  to  British  prac- 
tice. 7000  w.  Elec  Engr,  Lond,  (Supple- 
ment)—Jan.  2,  1903.   No.  52821  A. 

Recent  Development  of  Block  and  Inter- 
locking Signal  System.  W.  H.  Elliott  A 
review  of  recent  changes  made  both  from 
the  standpoint  of  the  trainmen,  and  from 
the  standpoint  of  the  signal  engineer.  2000 
w.  Loc  Engng— Jan.,  1903.  No.  52742  C. 

Terminals. 

Grand  Central  Station  Improvements 
and  Connection  with  Rapid  Transit  Sub- 
way. Brief  illustrated  account  of  the  ex- 
tensive improvements  proposed  for  this 
terminal  in  New  York,  and  of  the  Park 
Ave.  tunnel.  1200  w.  Sci  Am— Jan.  17, 
1903.  No.  53044. 

The    New    York    Central's    Terminal 
Proposition.    An  illustrated  oullvxt  cA  ^t 
improvements  sugg^sV^^  lot  ^^vt'^-a.'^  K-^^. 
tunnel  and  a  pVan  lot  VVvt  twciosi^  ^V  ^ 
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number  of  grade  crossings.    1600  w.    Ry 
Age— Dec.  19,  1902.  No.  527SO. 

The  New  York  Terminal  of  the  Penn- 
sylvania Railroad.  Information  from  an 
official  statement  in  regard  to  this  pro- 
posed work.  1200  w.  R  R  Gaz — ^Jan.  16, 
1903.   No.  53060. 

TRAFFIC. 
er  Diem. 

The  Operation  of  the  Per  Diem  System 
of  Settlement  for  Car  Hire.  Papers  on 
this  subject  by  M.  B.  Casey  and  by  W.  H. 
Rosevear,  with  discussion  by  members. 
12300  w.  N  Y  R  R  Club— Dec.  19,  1902. 
No.  52955. 
ates. 

Legislative  Regulation  of  Railroad 
Rates.  Walker  D.  Hines.  Presented  at 
Philadelphia  meeting  of  the  Am.  Econ. 
Assn.  Discusses  the  question  of  enlarging 
the  powers  of  the  Interstate  Commerce 
Commission  by  giving  it  the  power  to 
make  rates  and  regulations  for  interstate 


traffic  5400  w.  Ry  Age— Jan.  2,  19a 
No.  527Sg. 

Live  Stock  Rates  Between  Chicago  an 
the  Missouri  River.  A.  B.  Stickney.  A 
argument  made  before  the  Interstate  Con 
merce  Commission  in  the  case  of  the  Ou 
cago  Live  Stock  Exchange  vs.  the  A.,  1 
&  S.  F.  Ry.  Co.  and  others.  14000  w.  H 
Age— Jan.  23,  1903.   No.  53141. 

National  Regulation  of  Railway! 
Charles  A.  Prouty.  Abstract  of  a  pape 
before  the  Philadelphia  meeting  of  di 
Am.  Econ.  Assn.  Suggests  the  creatioi 
of  a  commerce  court  and  outlines  the  worl 
belonging  to  it.  1300  w.  Ry  Age— Jan.  3 
1903.    No.  52760. 

Scientific  Rate  Making.  Suggests  : 
scheme  of  rate  schedules.  2700  w.  R] 
Age — Dec  26,  1902.     No.  52753. 

Senator  Cullom  on  Pooling  Legisla 
tion.  From  the  Chicago  Tribune.  Con- 
siders that  Congress  has  authority  tc 
grant  the  railroads  permission  to  pool 
900  w.    Ry  Age— Jan.  2,  1903.     No.  52761 
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ccounting. 

Street  Railway  Accounting.  J.  F.  Cal- 
ierwood.  A  discussion  by  different  au- 
thors, of  "Distribution  of  the  Discount 
Credit."  ''Standard  Form  of  Report," 
'Advantages  of  the  Car  Hour,"  and 
'Computation  of  the  Loss  from  Trans- 
fers." 3500  w.  St  Ry  Jour— Jan.  3,  1903. 
No.  53101  D. 

ccumulator  Traction. 

Accumulators  in  Electric  Traction.  A 
discussion,  with  formulae,  of  the  advan- 
tages of  a  combined  accumulator  and  trol- 
ley or  conduit  system,  the  accumulators 
Deing  charged  on  that  part  of  the  line 
equipped  with  wires,  and  driving  the  car 
the  rest  of  the  way.  1400  w.  Elec  Engr, 
Lond— Jan.  9,  i9o'3.  No.  53126  A. 
agusta  &  Aiken. 

The  Augusta  &  Aiken  Railway.  An 
illustrated  description  of  a  25-mile  trol- 
ey  road  in  Georgia  and  South  Carolina, 
and  its  electrical  equipment.  3000  w. 
St  Ry  Jour— Jan.  3,  1903.     No.  53023  D. 

rmingham,  Ala. 

New  Car  House  and  Repair  Shops  of 
he  Birmingham  Railway,  Light  &  Power 
Zo.,  Birmingham,  Ala.  Illustrated  de- 
scription. 2000  w.  St  Ry  Rev — Jan.  20, 
r903.  No.  53075  C. 
rakes. 

Brakes  for  Electric  Tram  Cars.  A 
liscussion  of  the  ways  tramcars  may  be 
)rakcd  and  the  requirements  oi  a.tv  \dea\ 


brake.     2300  w.     Engng — Dec.    19,   1902 
No.  52683  A. 
Chicago. 

Engineering  and  Operating  Features  ol 
the  Chicago  Transportation  Problem.  Ar 
abstract  of  the  report  submitted  by  Bioi 
J.  Arnold  giving  facts  regarding  the  con 
ditions  and  matters  of  engineering  inter 
est.  5500  w.  St  Ry  Jour— Jan.  10,  1903 
Serial,     ist  part.    No.  53040  D. 

Report  on  Chicago  Street  Railways 
Report  of  B.  J.  Arnold  on  the  engineer 
ing  and  operating  features  of  the  trans 
portation  problem,  submitted  to  the  Com 
mittee  on  Local  Transportation.  Map 
and  ill.  11800  w.  St  Ry  Rev— Jan.  x 
1903.  No.  53074  C. 
Commercial  Management 

Some  Notes  on  the  Commercial  Man 
agement  of  Electrical  Tramways.  T.  W 
ShefHeld.  A  discussion  of  the  advantage 
of  electric  traction,  particularly  in  th 
Manchester  district,  the  carnage  0 
freight,  interurban  traffic,  etc.,  with  tab 
ulated  opinions  of  various  British  engi 
neers.  Serial.  Part  I.  2500  w.  Feilden* 
Mag— Jan.,  1903.  No.  531 18  B. 
Control  System. 

Train  Unit  Control  System  Used  01 
the  Berlin  EJevated  Railway.  A  de- 
scription with  diagrams,  of  a  system  0 
electric  train  control,  installed  by  Sie 
mens  &  Halske,  in  which  only  two  mo 
tor  cars  per  train  can  be  used.  1000  w.  S 
Ry  lour— Jan.  3,  1903.   No.  53024  D. 
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nectxic  Can. 

Various  Types  of  Cars  for  Electric 
Tramways  (Different  Types  de  Voitures 
Automotrices  de  Tramways  Electriques). 
Gustave  Lelarge.  With  illustrations  of 
motors,  controllers  and  trucks  used  on 
electric  tramways  in  France.  Serial. 
Part  I.  10,000  w.  2  plates.  Rev  Gen 
des  Chem  de  Per — ^Jan.,  1Q03.  No.  53- 
23a  H. 

Xlectric  Traction. 

Electric  Traction  on  Main  Line  Rail- 
ways (Ueber  Elektrische  Zugforderung 
auf  Normalen  Eisenbahnen).  Br.  Bohm- 
Raffay.  A  discussion  of  the  practicability 
of  applying  electric  locomotives  to  main 
line  service.  3000  w.  Zeitschr  d  Oesterr 
Ing  u  Arch  Vcr — Doc.  19,  1902.  No.  53- 
222  B. 

Engineering  Hints. 

See  Electrical  Engineering.  Generating 
Stations. 

Europe. 

The  Possibilities  for  Capital  in  Euro- 
pean Tramway  Enterprises.  A  discus- 
sion of  the  features  of  urban  and  inter- 
urban  passenger  transportation  in  Europe, 
methods  of  obtaining  franchises,  and 
commercial  possibilities  of  electric  tram- 
ways. 5000  w.  St  Ry  Jour— Jan.  3, 
1903.     No.  53022  D. 

Fault  Localising. 

See  Electrical  Engineering,  Measure- 
ment. 

Freight. 

Freight  and  Express.  Alton  D.  Adams. 
Reasons  why  electric  railways  should  take 
up  freight  and  express  business,  with 
some  statistics.  2500  w.  St  Ry  Rev — 
Dec.  20,   1902.     No.  53104  C. 

Hydrocarbon  Motors. 

Applications  of  Hydrocarbon  Motors 
to  Traction  Service  (Anwendungen  von 
Kohlenwasserstoffmotoren  fiir  Traktions- 
zwccke).  Illustrated  description  of  in- 
ternal combustion  motors,  using  benzine 
or  gasoline  as  fuel,  in  connection  with 
tramway  traction.  2000  w.  111.  Zeitschr 
f  Klein  u  Strassenbahnwesen — Dec.  16, 
1902.     No.  53284  D. 

Inclined  Ry. 

The  Machinery  for  the  Consett  Iron 
Company's  Garesfield  and  Derwenthaugh 
Inclined  Railway.  An  illustrated  de- 
scription of  the  drum-house,  drums,  bed 
plate  and  brake  gear.  1200  w.  Ir  & 
Coal  Trds  Rev— Dec.  26,  1902.  No.  52- 
704  A. 

Intentrban. 

Middleboro.  Wareham  &  Buzzards  Bay 


Street  Ry.  An  illustrated  descriptkm 
of  an  intenirban  road  in  the  Cape  Cod 
ref^on,  which  is  of  interest  because  of  its 
original  schemes  and  ways  of  doing  thinss. 
6300  w.    St  Ry  Rev— Jan.  ao,  1903.    No. 

53073  C. 

Kalgoorlie. 

Electric  Railway  Construction  in  Kal- 
goorlie. Illustrated  description  of  the  sys- 
tem installed  in  this  mining  city  of  West- 
em  Australia.  600  w.  St  Ry  Jour — ^Jan. 
24,  1903.    No.  53144  D. 

Kingston. 

Kingston  Consolidated  Railroad  Com- 
pany. An  illustrated  description  of  a  suc- 
cessful trolley  road  at  Kingston  and 
Rondout,  N.  Y.,  and  its  park  at  Kingston 
Point.  2500  w.  St  Ry  Jour— Dec  27, 
1902.    No.  53019  D. 

Lancashire. 

The  Electrification  of  South  West  Lan- 
cashire. Describes  the  Earn  worth  and 
Kearslev  Tramways.  111.  5500  w.  Tram 
&  Ry  Wld— Dec.  11.  1902.     No.  52706  B. 

Line  Car. 

Line  Car  at  Atlanta,  Ga.  Illustrated 
description  of  a  construction  and  repair 
car  for  an  electric  railway.  700  w.  St  Ry 
Rev— Dec.  20,  1902.    No.  53105  C. 

Massachusetts. 

Steam  and  Trolley  in  Massachusetts. 
Clarence  Deming.  Discusses  the  trolfevs 
of  this  state  and  their  bearing  upon  the 
steam  roads,  the  railway  laws,  and  the 
problems  to  be  solved.  4000  w.  R  R 
Gaz— Jan.  16,  1903.    No.  53057- 

New  Line. 

The  South  Wales  and  Bristol  Direct 
Railway.  Information  and  description  of 
the  leading  characteristics  of  this  hne.  111. 
2800  w.  Transport — Jan.  2,  1903.  No. 
52930  A. 

New  York  Traffic. 

The  Passenger  Traffic  Problems  of 
Greater  New  York.  W.  W.  Wheatly.  Dis- 
cusses existing  conditions,  the  transporta- 
tion problem,  facilities  under  construc- 
tion, the  additional  facilities  as  outlined, 
with  suggestions  for  improvement.  111. 
5000  w.  St  Ry  Jour— Jan.  10,  1903.  Se- 
rial.    1st  part.     No.  53039  D. 

Nottingham. 

Nottingham  Corporation  Tramways. 
Illustrates  and  describes  recent  work  in 
connection  with  these  tramways,  new  sec- 
tions, new  sheds,  and  repair  shops.  3800 
w.  Tram  &  Ry  Wld— Dec.  11,  1902.  No. 
52705  B. 
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Ohio  Railway.  D.  W.  PelL  An  iUns- 
tratcd  description  of  power  house,  line 
and  cars  of  an  intemrban  electric  rail- 
way centering  at  Lima,  Ohio.  2200  w. 
St  Ry  RcT— Dec  20,  1902.    No.  53107  C. 


The  Outlook  in  Electric  Traction  in 
1903.  Dr.  Louis  Bell.  A  general  review 
of  present  conditions  in  electric  tramways 
and  railways.  1800  w.  Elec  Wld  &  Engr 
—Jan.  3,  1903.    No.  S28JO. 

aria  Conduit. 

The  Extensive  Paris  System  of  Conduit 
Electric  Roads.  C.  L.  Durand.  An  illus- 
trated desciiption  of  the  track  construc- 
tion and  other  features  of  the  Paris  elec- 
tric conduit  railways.  1800  w.  Elec  Rev. 
N  Y— Jan.  10,  1903.  No.  53008. 
jeriew. 

Electric  Traction  in  1902.  Dr.  Louis 
Bell.  A  general  review.  3000  w.  Elec 
Rev.  N  Y— Jan.  10,  1903.     No.  53001. 


The  Electric  Tramways  of  Rodez  ^^Les 
Tramways  Electriques  de  Rodez).  H. 
Somach.  General  description  of  over- 
head trolley  line  in  operation  at  Rodez  in 
the  south  of  France.  1800  w.  i  plate. 
Gfnie  Ciril— Dec.  27,  1902.    No.  53210  D. 

bopa. 

New   Shops  for  the  Chicago  City  Ry. 
Illustrated    description    of   street    railway 
shops  and  their  equipment.     2500  w.     St 
Ry  Rev— Dec.  20,  1902.     No.  53103  C. 
ingle  Phase. 

See  Electrical  Engineering.  Power  Ap- 
plications. 
team  Car. 

A  Steam  Propelled  Street  Car.  .\n  il- 
lustrated description  of  a  self-propelled 
car  being  built  for  use  in  Yucatan.  ^lexi- 
co.  1200  w.  St  Ry  Jour— Jan.  10.  1903. 
No.  53041  D. 
topping. 

The  Cost  of  Stopping.  R.  W.  Western. 
An  examination  of  the  expense?  involved 
in  the  stoppage  of  tramcar?.  2500  w. 
Tram  &  Rv  Wld— Dec.  11.  IQ02.  No. 
52707  B. 
nrface  Contact. 

The  Cruvellier  Surface  Contact  System. 
Illustrated  description  of  the  application 
of  this  system  to  long-distanci?  traveling, 
with  three-phase  current  at  3000  volts. 
1300.  Engng — ^Jan.  2.  1903.  No.  52036  A. 
hiee-Wire. 

A  Three-Wire  Electric  Railway  Sys- 
tem Operating  Between  Grenoble  and 
Chapareillan  f France).  Enrico  Bignami. 
An  illustrated  description  of  an  electric 
railway  and  hydro-electric  station.  Con- 
tinuous current  is  distributed  over  a  thiee- 


wire  system,  with  i,aoo  volts  between  the 
outer  wires,  and  the  car  motors  are  ia 
series.     1800  w.     Elec   Rev,   N  Y—Jan. 
la  1903.    Na  5JOQ5. 
Tkiid  SaiL 

Results  with  the  Third  Rail  in  Boston. 
A  report  of  the  operation  of  this  exten- 
sive system,  the  construction  and  the  prob- 
lems in  its  working.  111.  1500  w.  Bee 
Wld  &  Engr— Jan.  24.  1903.    No.  53i$3. 

Toledo  &  Weaten. 

Equipment  of  the  Toledo  &  Western 
Railway.  An  illustrated  description  of 
the  track  and  line  construction,  rolling 
stock  and  power  plant  of  this  important 
intemrban  electric  road  in  Ohio.  3300  w. 
St  Ry  Jour— Dec.  aa  1902.     No.  53016  D. 

Tri-City. 

System  and  Parks  of  the  Tri-City  Rail- 
way Co.  An  illustrated  description  of  ar. 
electric  railway  between  Davenport.  Iowa. 
and  Rock  Island  and  Molxne.  Illinois. 
and  its  pleasure  parks.  2200  w.  St  Rt 
Rev— Dec.  ao,  1902.    Xo.  53108  C. 

Trolley   Polo. 

The  Manufaaure  of  Iron  Masts  \Fon- 
schritte  in  der  Herstellung  Eisener  Rohr- 
maste).  Emil  Bock.  A  discussion  of  the 
stresses  and  strains  upon  tubular  masts 
used  for  trolley  and  electric  light  wires, 
with  description  of  improved  machinery 
for  making  poles.  1800  w.  Zeitschr  d 
Ver  Deutscher  Ing — ^Jan.  3.  1903.  No. 
53204  D. 

Trolley  Wagona. 

Electric  Trolley  Wagons  and  Omni- 
buses. Frank  C  Perkins.  Illustrates  and 
describes  a  system  of  transportation  gain- 
ing favor  in  French  and  German  cities  in 
streets  where  it  is  impossible  to  install 
tramways.  700  w.  Sci  Am— Jan.  3.  190J 
No.  52772. 

Trunk  Linea. 

Long-Di  stance  Electric  Railroading. 
Louis  Duncan.  Discusses  the  application 
of  electricity  to  traaion  on  tramways, 
suburban  and  intemrban  roads,  and  the 
field  at  present  occupied  by  steam  loco- 
motives, reviewing  the  s>-stems.  and  show- 
ing the  methods  now  used  are  not  applic- 
able on  steam  roads,  but  thinks  the  prob- 
lem will  yet  be  solved.  3800  w.  Tech 
Quar — Dec..  1902.    No.  52949  E. 

Vienna. 

Plan  for  the  Extension  of  the  Vienna 
Municipal  Railway  (Ein  Vorschlag  zur 
Erweiterung  des  Wiener  Stadtbahnnet- 
zes>.  H.  V.  Feyrer.  A  study  of  the  re- 
quirements of  traffic  upon  the  elevated 
railway  of  Vienna  with  a  plan  for  extend- 
ing the  lines.  4000  w.  Zeitschr  d  Oesterr 
^ng  u  Archp.^'^|^,p^^i9.  1902.     No.  53- 
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Gas  Light  Journal.     «•.     New  York. 
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U'.    Iu>ndon. 

American     Iron     and     Steel     Asso.      u: 
ladelphia,  U.  S.  A. 


Bulletin  de  la  Societe  d' Encouragement,  m.  Paris. 

Bulletin  of  Dept.  of  Labor,     b-m.     Washington. 

Bull.  Soc.  Int  d  Electriciens.     m.     Paris. 
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Canadian  Electrical  News.     in.     Toronto. 
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^lektrochemische  Zeitschrift.    m.    Berlin. 

:.lektrotechni8che  Zeitschrift.    w.    Berlin. 

^eCtridta.    w.    Milan. 

Engineer,    w.    London. 

uigineer.    s-m.    Cleveland,  U.  S.  A. 

■Engineering,    u:    London. 

'Inginering  and  Mining  Journal,    w.    New  York. 

'Ingincring  Magazine,    m.    \cw  York  &  London. 

engineering  News,    u:    New  York. 

'Engineering  Record,    w.    Xew  York. 

•Ing.  Soc.  of  Western  I'cnna.    m.    Pittsburg,  U.S.A. 

''etldcn's  Magazine,     m.     London. 
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ndian  and  Eastern  Engineer,    m.    Calcutta. 

ngencria.    b-m.    Buenos  Ayrcs. 

ngenicur.    u'.    Hague. 
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New  Zealand  Mines  Record.    $n.    Wellington. 

Nineteenth  Century,    wi.    London. 

North  American  Review,    wi.    New  York. 

Oest.  Wochenschr.  f.  d.  OefT  Baudienst.    ic.   \'icnn^ 

Oest  Zeitschr.  Berg-  &  Iliittenwesen.    u.    \:cnaii 

Ores  and  Metals,    w.    Denver,  U.   S.  .\. 

Page's  Magazine.     »t.     London. 

Plumber  and  Decorator,    rvi.     London. 

Popular  Science  Monthly,     m.    Xew  York. 

Power.    Ml.    New  York. 
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i'ractical  Engineer,    a*.    London. 

Pro.  Am.  Soc.  Civil  Engineers,    m.    New  York. 
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Ouarry.    m.    London. 
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City  Transportation. 

Report  OH  the  Engineering  and  Oper- 
ating Features  of  the  Chicago  Transpor- 
tation Problem  Submitted  to  the  Com- 
mittee on  Local  Transportation  of  the 
Chicago  City  Council.  By  Bion  Joseph 
Arnold,  M.  S.,  M.  Ph,  E.  E.  Size,  9^ 
by  6J4  in.;  pp.  310;  figures,  50;  folding 
plates,  15.  Paper  binding.  Fourteen 
maps  in  separate  cover. 

The  problems  of  local  transportation  are 
becoming  more  and  more  complex  in  our 

?:reat  cities  and  the  need  for  their  satis- 
actory  solution  is  daily  growing  more 
ur|;ent.  It  is  therefore,  highly  encour- 
aging to  see  these  problems  discussed  in  a 
scientific,  yet  practical  way  by  an  expert 
engineer,  who  is  hard-headed  enough  to 
realize  the  force  of  existing  conditions, 
but  who  also  has  the  breadth  of  mind  to 
take  a  general  view  of  the  situation  and  to 
provide  for  the  future.  The  present  re- 
port was  called  forth  by  the  confused 
and  congested  condition  of  local  transpor- 
tation in  Chicago,  particularly  in  the  busi- 
ness district,  which  is  confined  to  an  area 
of  about  one  square  mile,  in  which  all 
traffic  converges.  The  report  devotes  most 
attention  to  the  surface  railway  systems, 
but  it  also  presents  a  plan  for  a  unified 
combined  surface  and  subway  system,  and 
discusses  the  general  transportation  situ- 
ation as  well  as  many  of  the  details,  and  it 
will  well  repay  most  careful  consideration 
by  all  who  are  interested  in  the  questions 
with  which  it  deals. 
Dies. 

Dies:  Their  Construction  and  Use  for 
the  Modem  Working  of  Sheet  Metals.  By 
Joseph  V.  Woodworth.  Size,  pJ4  by  6  in. ; 
pp.  384;  illustrations,  505.  Price,  $3.  New 
York:  Norman  W.  Henley  &  Co. 

This  is  a  treatise  on  the  design,  con- 
struction and  use  of  dies,  punches,  tools, 
fixtures  and  devices,  together  with  the 
manner  in  which  they  should  be  used  in  the 
power  press  for  the  cheap  and  rapid  pro- 
duction of  sheet  metal  parts  and  articles. 
It  shows  fundamental  designs  and  gives 
practical  points  by  which  sheet  metal  parts 
may  be  produced  at  the  minimum  of  cost 
and  with  the  maximum  of  output  The 
hzrdentag  and  tempering  0/  press  tools 


and  the  use  of  files  are  described,^  and 
many  styles  of  power  press  are  well  illus- 
trated. The  classes  of  work  which 
may  be  produced  to  the  best  ad- 
vantage by  the  use  of  dies  in  the  power 
press  are  discussed  by  one  who  speaks 
with  the  authority  of  experience,  and  the 
book  as  a  whole  is  an  eminently  practical 
one,  written  by  a  practical  man  for  prac- 
tical men. 

niumination. 

The  Art  of  Illumination.  By  Louis 
Bell,  Ph.  D.  Size.  9  by  6  in.;  pp.  345; 
illustrations,  127.  Price,  $2.50.  New 
York:  McGraw  Publishing  Co. 

As  is  well  said  in  the  opening  paragraph 
of  this  volume,  its  purpose  is  "to  set  forth 
some  of  the  fundamental  doctrines,  opti- 
cal, physiological,  and  aesthetic,  which  un- 
derlie the  proper  use  of  artificial  illumi- 
nants,  and  to  point  out  how  they  may  l>e 
advantageouslv  adapted  to  existing  condi- 
tions." While  there  has  been  a  great 
deal  written  about  the  production  of  light 
in  its  mechanical  and  scientific  aspects, 
there  is  very  little  literature  on  its  dis- 
tribution and  consumption,  to  borrow  an- 
alogies from  economics.  Illumination,  or 
the  useful  effect  of  light,  is,  however,  now 
receiving  more  attention,  and  it  has  been 
the  subject  of  discussion  before  the  Amer- 
ican Institute  of  Electrical  Engineers.  In 
one  of  these  recent  discussions  the  author 
of  the  present  book  took  a  prominent  part, 
and  the  matter  which  he  so  ably  handled 
there,  has  now  been  elaborated  and  en- 
larged into  a  most  interesting  volume. 
The  efforts  of  inventors  and  engineers 
have  been  mainly  exerted  in  the  production 
of  an  artificial  light  of  high  mechanical 
efficiencv,  and  other  considerations,  of 
equal,  if  not  greater  practical  importance 
in  the  art  of  illumination,  have  been  too 
often  lost  sight  of.  The  fundamental 
principles  of  illumination:  that  "it  must 
be  amply  adequate  in  amount,  suitable  in 
kind,  and  applied  so  as  not  to  react  inju- 
riously upon  the  eye."  are  clearly  set  forth 
in  this  book,  and  their  applications  very 
interestingly  described  and  illustrated.  The 
possibilities  of  vastly  V^W.^!  S^>\m\TaS(SKr6L^ 
even  with  out  pte&wvX.  ^a>\ttts  oV  \>^fc*^ 
arc  well  bTOUgyvt  owX,  ^Vv\\t  ^\.  >Jevfc  «!cofc 
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time  the  author  indicates  the  directions  in 
which   improvements   in   the   sources   of 
light  themselves  will  probably  be  made. 
iflway  Statistics. 

Fourteenth  Annual  Report  on  the  Sta- 
tistics of  Railways  in  the  United  Sutes  for 
the  Year  Ending  June  jo.  1901.  Prepared 
i>y  Henry  C.  Adams,  statistician  to  the 
[nterstate  Commerce  Commission.  Size, 
jji  by  6  in.;  pp.  694.  Map.  Washing- 
ton: Interstate  Commerce  Commission. 

Among  the  most  valuable  results  of  the 
labors  of  the  Interstate  Commerce  Com- 
mission are  the  statistics  which  are  em- 
bodied in  their  reports,  of  which  the  pres- 
ent volume  is  the  latest.  Among  the 
tables  contained  in  the  body  of  this  re- 
port are  those  on  the  classification  of 
railways  and  mileage ;  the  amount  of  rail- 
iray  capital  at  the  close  of  the  year ;  earn- 
ings and  income  for  the  3'ear;  general 
expenditures;  charges  against  income  on 
account  of  railway  capital,  and  general 
balance  sheet.  Preceding  these  tables  is 
a  discussion  of  them  and  also  of  other 
statistics  concerning  equipment,  employees, 
public  ser>'ice  of  railways,  taxes,  acci- 
dents and  various  other  matters.  These 
reports  are  of  the  greatest  importance  for 
setting  a  correct  understanding  of  the 
many  and  complex  problems  of  the  con- 
trol and  management  of  railways  and,  in- 
deed, of  other  great  corporations  as  well, 
and  definite  information  such  as  this  will 
help  to  determine  to  what  extent  the  su- 
pervisory powers  of  the  Interstate  Com- 
merce Commission  may  be  applied  to  cor- 
porations other  than  railways,  and  how  far 
the  Government  can  advantageously  carr>' 
its  controlling  functions  without  interfer- 
ing harmfully  with  the  eflficiency  and  econ- 
omy of  individual  management, 
team  Power  Plants. 

Steam  Power  Plants ;  Their  Design  and 
Construction.  By  Henr>-  C.  Meyer.  Jr.. 
M.  E.  Size.  95^  by  6  in.:  pp.  160;  illus- 
trations. 65:  plates.  16.  Price.  $2.  New 
York:  McGraw  Publishing  Co. 

Part  of  the  text  of  this  volume  appeared 
originally  in  The  Engineering  Record  as 
a  series  of  articles,  which  have  now  been 
thoroughly  revised  and  have  had  consid- 
erable new  matter  added  to  them.  The 
eleven  chapters  treat,  respectively,  cf  the 
design  of  steam  power  plants:  proportion- 
ing steam  boilers:  design  of  tubular  boil- 
ers and  boiler  specifications;  selection  of 
engines;  specifications  for  steam  engines; 
steam  and  water  piping ;  condensers :  feed- 
water  heaters  and  economizers:  mechani- 
cal draft;  chimneys;  coal  handling,  water 
supply  and  purification.  The  matter  thus 
presented  is  of  special  value  to  owners  or 
managers  of  manufacturing  plants  or 
buildings  requiring  power  installations 
who  are  not  themselves  expert  steam  en- 
gineers, but  who  may  be  caUcd  upon  \o 


design  or  pnrchase  a  steam-power  plant 
Of  course,  the  best  procedare.  imder  such 
circumstances,  is  to  secnre  the  services  of 
a  competent  ooosnltiiiff  enpneer,  but  where 
this  is  not  practicable,  the  present  volmne 
will  be  of  ^eat  help  in  supplying  sound 
information  in  a  dear  and  attractive  man- 
ner, and  the  expert  himself  will  find  in  it 
many  valuable  facts  and  figures  in  acces- 
sible and  convenient  form. 
Steam  Turbine. 

The  Steam  Turbine.  By  Robert  M. 
Neilson.  Size,  9  by  5V2  in. ;  pp.  163;  illus- 
trations, 145 :  plates.  9.  Price,  7s.  6d. 
<.$2.5o).  London.  New  York  and  Bom- 
bav:  Longmans,  Green,  and  Co. 

^he  steam  turbine  has  lately  come  to  the 
front  with  a  rush.  Although  farsighted 
engineers  have  long  recognized  its  pos- 
sibilities and  been  impressed  by  some  of 
its  performances,  to  the  general  public  and 
indeed,  to  the  bulk  of  the  engineering 
profession,  it  has  been  little  more  than  a 
curious  machine  for  propelling  some  small 
experimental  vessel  at  phenomenal  speeds. 
But  now  the  merits  of  the  steam  turbine 
and  its  suitability  for  many  purposes,  00 
land  as  well  as  at  sea,  notably  in  driving 
electric  generators,  are  becoming  gener- 
ally acknowledged,  and  it  is  eminently 
proper  that  there  should  be  a  book  devoted 
to  it.  as  its  literature  has  heretofore  been 
scattered  through  the  pages  of  technical 
journals  and  the  transactions  of  engineer- 
ing societies.  The  present  volume  gives  a 
general  history  of  the  steam  turbine,  traces 
the  points  of  resemblance  between  it  and 
other  motors,  discusses  thermodynamic 
theory-  and  some  of  the  practical  details  of 
construction,  describes  the  principal  types 
of  steam  turbines  in  commercial  use.  gives 
the  results  of  recent  tests  and  tells  of  the 
application  of  the  steam  turbine  to  the 
propulsion  of  vessels.  An  appendix  con- 
tains a  list  of  the  British  patents  relat- 
ing to  steam  turbines  from  the  earliest 
records  up  to  the  end  of  1899,  and  an  index 
completes  a  book  which  is  timely,  instruc- 
tive and  interesting. 

BOOKS  ANNOUNCED. 

Design  of  D\-namos.  Bv  Si!vanus  P. 
Thompson.  D.  Sc.  F.  R.  S.  Price.  12s. 
6d.  ^$3.50).  New  York:  Spon  &  Cham- 
berlain.   London :  E.  &  F.  N.  Spon.  Ltd. 

Hardening.  Tempering.  Annealing  and 
Forging  of  Steel.  By  Joseph  W  Wood- 
worth.  Price.  S2.50.  New  York :  Norman 
\V.  Henley  &  Co. 

A  Treatise  on  Roads  and  Pavements. 
By  Ira  Osbom  Baker.  C.  E.  Price.  $5. 
New  York:  John  Wilev  &  Sons.  Lon- 
don :  Chapman  &  Hall.  "Ltd. 

An  Elementary  Treatise  on  the  Mechan- 
ics of  Machinery.  By  Joseph  N.  Le  Conte. 
Price.  $2.25.  New  York:  The  Macmillan 
Coovv^wf .  VoTv<^Qf&.\  Vl^cxsvvUati  &  Co.,  Ltd. 


Improved  Machinery 


New  Proccssu  and  New  Applitnccs 


Th€  matter  here  published  is  not  paid  for,  nor  can  it  he  classed  as  advertising.  But  as  th€  i9^ 
formation  is  necessarily  obtained  from  those  who  oWer  the  appliances  for  sale,  it  is  Proper  to 
soy  that  the  manufacturers,  rather  than  ourselves,  are  responsible  for  the  statements  made. 


The  Calculagraph. 

THE  calculagraph  is  an  instrument 
which  makes  a  mechanical  calculation 
of  elapsed  time  or  of  the  monetary  value  of 
elapsed  time,  and  furnishes  a  printed  record 
of  the  result. 

The  elapsed  time  record  may  be  made  in 
minutes  and  fractions  of  a  minute,  in  which 
form  it  is  peculiarly  adapted  to  telephone 
service,  in  recording  the  time  of  conversa- 
tions :  or  it  may  be  made  in  hours  and  min- 
utes. In  the  latter  form 
it  is  especially  suit- 
able for  manufacturing 
plants  and  in  every 
place  where  labor  is 
employed. 

The  dollar-and-cent 
instrument,  or  that 
form  of  the  calcula- 
graph which  com- 
putes the  value  of 
elapsed  time  and  prints 
the  result  in  dollars  and 
cents,  can  be  geared  to 
calculate  at  any  rate  per 
hour  from  ten  cents  to 
two  dollars.  It  may  be 
used  to  produce  vouch- 
ers for  the  pay  roll  of 
workmen  who  are  paid 
for  the  number  of  hours 
employed,  at  some  uniform  rate  per  hour, 
and  is  also  extremely  useful  for  messenger 
service,  in  billiard  rooms,  in  the  livery 
business,  etc. 

The  calculagraph  will  also  print  the  time 
of  day  when  a  record  begins  or  ends,  in 
addition  to  the  result  of  the  calculation 
above  described.  The  operator  may  in  this 
way  print  the  time  of  day  a  workman  com- 
menced and  the  time  he  finished  work,  as 
we))  as  the  amount  of  Ijis  earnings,   and 
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thus  the  employer  will  be  supplied  with  data 
to  settle  all  disputes  which  may  arise  as 
to  the  accuracy  of  the  latter  record. 

The  printing  mechanism  is  operated  by 
means  of  two  levers  at  the  top  and  requires 
no  special  skill.  Any  person  competent  to 
insert  a  ticket  in  the  slot  and  pull  the  levers 
may  work  it.  The  operation  is  entirely 
noiseless,  and  is  accompanied  by  no  pound- 
ing or  jarring  of  the  mechanism.  The 
number  of  separate  calculations  and  records 
which  may  be  made  on 
a  single  instrument  is 
limited  only  by  the 
number  of  times  it  is 
possible  to  insert  tickets 
in  the  slot  and  pull  the 
levers.  The  completion 
of  the  record  is  cor- 
rectly made  on  each 
ticket  without  refer- 
ence to  the  order  in 
which  the  records  were 
commenced. 

A  manufacturing 
plant  provided  with  a 
calculagraph  in  each 
department,  is  equipped 
for  gathering  data 
whi^h,  with  the  least 
amount  of  clerical  work 
in  tabulating,  will  show 
the  exact  labor  cost  of  every-  item  of 
its  varied  product.  A  typical  record  is 
shown  in  the  accompanying  illustration. 
This  card  is  marked  by  the  calculag^raph 
when  the  workman  begins  his  part  of  the 
job,  and  again  marked  when  he  finishes. 
The  resulting  record  shows  the  number  of 
hours  and  minutes  he  expended  upon  this 
job,  and  also  the  time  of  d^.^  Vv^  ^crnvTwecsK^A.. 
Each  oper alive  >nYvo  m  Yv\^  \.\vcxv  VaNsA's.  m^  ^^ 
same  )ob  v, \\\  Tecewt  ^  ^\tw\^t  ca.\^,  'asA  xV 
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is  employed  more  than  one  day  upon  it, 
sre  may  be  several  cards  bearing  his 
me  or  number.  All  cards  relating  to  this 
1>  are  collected  together  and  thus  form  a 
liable  and  permanent  record  of  the  total 
)or  cost. 

The  calculagraph  may  be  employed  in  like 
inner  to  keep  tab  on  piece  workers,  and 
11  furnish  accurate  data  for  fixing  the  rate 

pay.  It  may  be  used,  in  the  absence  of 
aer  apparatus  for  that  purpose,  to  record 
5  arrival  and  departure  of  all  employees, 
t  its  great  value  is  found  in  the  keeping  of 
)or  costs.     Wherever  elapsed  time  has  a 


UnlTmal  MOliiis 

THE  Becker-Brainard  MiUing  MadoK 
Co.,  of  Hyde  Park,  Mass.,  have  piacei 
upon  the  market  a  new  line  of  plain  and  mi- 
versal  milling  machines  from  new  dcsigBS 
and  patterns.  These  machines  embody  maqr 
new  features,  special  attention  being  gi?ai 
to  strength,  power  and  rigidity  in  order  to 
meet  the  demands  of  modem  ttiilljfig  mt- 
chine  practice. 

In  the  universal  machines^  the  q>indk  is 
connected  with  the  change  feed  mechanism 
by  a  train  of  three  spur  gears,  therdqr  elim- 
inating the  usual  feed  pulleys  and  belt,  gir- 


TIME   EMPLOYED 


'/4  X  ^ 
COMMENCED 


DATE- 


DEPARTMENT 

APPROVED  BY, 
FOREMAN. 


itfe.^^:^<i.i*M^. 


Name 

Time  Employed  as  above- 

Wages  Per  Hour 


H...J^. M^^. 

-Q  %0^^ 


Cost  of  Time  Employed. 


A^y 


Man  Nc^jf. 


JobNo.Z«^^ 


CALCULAGRAPH    TIME    COST    CARD. 


,lue,  it  will  repay  its  cost  in  a  very  short 
ne  by  the  saving  of  clerical  work  and  in 
e  elimination  of  errors. 
The  calculagraph  is  constructed  of  the 
St  materials  and  is  substantial  and  durable, 
is  furnished  in  several  forms :  In  a  port- 
ile  case,  as  shown  in  the  accompanying 
ustralion;  or  fitted  with  a  flange  and 
lapted  to  be  supported  in  an  opening  in  a 
•unter  or  bench  or  table,  with  its  top  flush 
ith  the  top  of  the  table ;  or  mounted  upon 
pedestal,  adjustable  in  height,  with  a  base 
hich  can  be  screwed  to  the  floor.  Any  fur- 
er  information  desired  will  be  gladly 
mished  by  the  Calculagraph  Company, 
Ti-13  Maiden  Lane.  New  York. 


ing  positive  gear  drive  necessary  for  heavy 
and  rapid  cuts. 

The  change  feed  mechanism  is  a  novel 
feature  and  obviates  the  loss  of  time  in 
changing  gears  as  was  formerly  the  practice 
in  old  style  machines.  The  feed  is  obtained 
and  driven  by  the  main  spindle  through  a 
train  of  three  spur  gears  on  the  back  of  the 
machine  which  drive  two  nests  of  change 
feed  gears  in  the  column.  By  compounding 
the  gears  in  the  upper  nest,  the  various 
changes  of  speed  are  secured,  giving,  with  the 
quick  change  in  the  gear  case  on  the  oat- 
side  of  the  machine,  twenty  changes  of  feed 
for  each  spindle  speed.    Levers,  opersttng 
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in 


ently  located  on  the  side  of  the  feed  box,  and 
all  changes  may  be  made  by  the  operator 
without  stopping  the  machine  or  changing 
his  position.  The  changes  are  made  by  the 
simple  movement  of  the  levers  bringing 
them  into  position  indicated  on  the  index 
plate  which  has  each  feed  plainly  marked  on 
its  surface,  showing  the  exact  position  to 
ivhich  the  levers  must  be  brought  to  give  a 
desired  feed  per  revolution  of  the  spindle. 
For  example,  suppose  a  feed  at  the  rate  of 


tained;  if  the  feed  is  to  be  decreased  move 
the  lever  (B)  to  notch  four  on  quadrant  (C) 
and  .013  is  obtained. 

When  the  fast  feeds  are  desired,  the  quick 
change  lever  (D)  is  thrown  into  the  hole 
marked  '*fast"  and  the  same  <^)eration  per- 
formed as  described  above. 

The  power  is  transmitted  from  the  change 
feed  mechanism  through  the  telescopic  shaft 
connecting,  by  gears,  the  longitudinal,  trans- 
verse, and  vertical  feeds,  which  are  reversed 
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seventeen  thousandths  per  revolution  of  the 
cutter  is  to  be  obtained,  the  lever  (B),  as 
shown  by  the  cut.  is  placed  in  the  notch 
marked  (3)  on  the  lower  quadrant  (C)  and 
then  the  lever  (A)  is  brought  to  the  line 
marked  (3)  opposite  the  space  .017  on  the 
index  plate,  the  quick  change  lever  (D)  on 
the  lower  side  of  the  feed  box  is  then  moved 
to  the  hole  marked  slow  and  the  desired  feed 
is  obtained.  Should  it  be  desired  to  increase 
the  speed,  simply  move  lever  (A)  so  as  to 
poiot  to  the  line  at  3  prime  and  ^19  is  ob- 


by  a  lever  on  the  side  of  the  knee  within  easy 
reach  of  the  operator.  Both  transverse  and 
vertical  feeds  are  operated  and  controlled 
by  a  lever,  located  on  the  side  of  the  knee, 
which,  when  central,  disconnects  both  feeds, 
and  when  thrown  into  position  for  one  feed 
makes  it  impossible  to  connect  the  other. 

Another  important  feature  is  a  clutch  ar- 
rangement enclosed  in  the  hubs  of  the  hand 
wheels  which  operate  the,  N«t\.vca\  TaswtxiNKoX 
of  the  knee  and  exos^  rwwcmKoX  ^\  ^^  ^as^- 
riagc.     When  eVtViet  \Vvt  V.n»e  ox  caxrv^^t 
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IS  been  set  to  the  required  position,  the 
Itch  may  be  instantly  diseng^aged  by  press- 
es in  the  knob  on  the  front  of  the  hand 
leel,  thereby  preventing  any  accidental 
ange  from  their  fixed  position,  and  also 
eventing  the  wheels  from  revolving  when 
e  automatic  feeds  are  thrown  in. 
The  knee,  which  is  of  box  type,  provided 
1th  a  telescopic  elevating  screw,  makes 
>Ies  in  the  floor  unnecessary  and  allows 
e  machine  to  be  placed  regardless  of  beams 
foundations.  The  thrust  of  the  screw 
taken  by  ball  bearings. 
In  designing  these  machines  the  greatest 
re  has  been  taken  to  secure  the  highest 
iciency,  together  with  accuracy  and  sim- 
icity.  Nevertheless,  the  parts  are  so  ar- 
nged  that  they  are  within  easy  reach  of  the 
»erator  and  of  sufficient  strength  to  prevent 
eakage  from  undue  strain.  Metal  distribu> 
)n  has  been  properly  proportioned,  the 
.se  being  very  solid,  thereby  absorbing 
bration.  The  arm  is  a  straight  steel  bar,  so 
at  any  of  the  regular  attachments  can  be 
aced  in  a  position  without  the  necessity  of 
moving  the  arm.  The  Becker-Brainard 
illing  Machine  Co.  will  be  glad  to  supply 
ly  further  information  desired. 


prevents  vibration,  resists  all  strain;  n 
the  machine  can  be  mn  at  a  very  Yof^  iH 
of  speed  if  desired  and  under  the  absoliri 
control  of  the  operator. 

2.  The  feed  is  six  large  powerfully-drifc 
rolls,  having  expansive  gearing,  and  wfaic 
can  be  easily  raised  and  lowered.  The  Uxi 
mg-out  one  is  provided  with  scrapers,  in 
the  rate  of  feed  can  be  furnished  as  desired 

3.  The  improved  matching  works  u 
very  heavy  and  powerful  in  all  parts;  tb 
three  cylinders  are  four  sided  and  slotted 
and  furnished  with  chip  breaking  lips  ti 
work  cross-grained  or  knotty  lumber,  ytlSk 
the  shaving  hoods  swings  outward  to  giv< 
access  to  the  knives.  The  pressure  bars  luv< 
easy  and  quick  adjustments,  and  possess 
many  improved  points  to  facilitate  their  op- 
eration. 

4.  The  lower  cylinder  is  vertically  ad- 
justable at  each  end,  and  the  second  uppei 
cylinder  is  at  the  feeding-out  end  of  the  ma 
chine,  being  designed  to  give  a  light  skim 
ming  cut.  It  revolves  at  a  much  higher  rat< 
of  speed  than  the  other  cylinders,  and  fiw 
smooth  work  is  insured,  with  all  wear  com 
pensated  by  the  cylinder-raising  screws. 

Further  details,  cuts  fully  describing  ii 


New  Triple-Cylinder  Floorer. 

rHE  attention  of  our  readers  is  invited 
to  this  new  and  improved  flooring 
achine.  as  in  certain  work  a  flooring  ma- 
line  is  indispensable.  This  class  of  ma- 
linery  has  been  a  very  successful  line  with 
e  maTcers.  and  they  without  hesitancy 
aim  this  as  one  of  their  best  and  newest, 
was  patented  March  20th,  1900,  and  is 
isigned  for  those  who  make  flooring,  ceil- 
g.  siding,  casing,  etc..  in  large  quantities, 
onsideration  of  some  of  its  points  will 
ove   interesting. 

I.  It  planes  four  sides  9  and  14  inches 
ide  and  6  inches  thick,  and  by  the  use  of 
I  endless-belt  apparatus,  ij^  inch  stock 
n  be  matched  to  advantage.  This  last 
vice  is  a  new  feature.   The  masswe  It^im^i 


and  terms,  will  be  sent  to  those  intereste 
by  the  makers,  J.  A.  Fay  &  Egan  Co..  c 
No.  222  to  242  West  Front  street,  Cincinnat 
Ohio,  who  will  also  send  free  their  new  an 
complete  catalogue. 


Hydraulic  Bending  TooL 

THERE  are  many  conditions  in  machin 
shop  practice  where  small  hydrauli 
tools  are  of  great  value,  particularly  tool 
for  bending  heavy  shaft  or  for  forcing  bush 
ings  in  collars,  mandrils,  etc.  The  accom 
panying  illustration  shows  one  of  the  lates 
of  these  tools  manufactured  by  the  Watson 
Stillman  Co. 
This    tool    was    originally    designed    fo 
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'tice  it  has  been  used  as  a  hydraulic  punch, 
a  punch  and  die  being  substituted.  It  has 
also  been  used  for  bending  angle  and  "T" 
iron,  for  bushing  collars  and  various  other 
purposes.  It  is  mounted  on  wheels  to  fit  the 
ways  of  a  lathe,  the  wheels  being  adjustable 
on  the  axles  to  suit  the  different  widths  of 
bed.  The  method  of  operation  is  very  sim- 
ilar to  the  operation  of  a  hydraulic  jack, 
and  one  man  is  all  that  is  necessary  to  place 


same  as  with  a  hydraulic  jack,  and  one 
stroke  of  the  raising  lever  returns  the  ram 
to  the  cylinder  ready  for  the  next  opera- 
tion or  for  proving  the  curvature  of  the 
work.  Short  buckles  are  easily  removed 
from  3^-inch  shafting,  making  the  bend 
cold.  All  liquids  are  contained  in  the  up- 
per part  or  head  of  the  tool,  which  acts  as 
a  reservoir.  This  liquid  is  forced  into  the 
pressure  cylinder  by  a  small  bronze  pump 


HYDRAULIC    BENDING   TOOL. 


the  full  pressure  of  35  tons  upon  the  work. 
It  is  fitted  with  a  raising  and  lowering  de- 
vice, necessitating  but  one  stroke  of  the 
lever  to  bring  the  ram  down  upon  the  work, 
when  the  actual  labor  is  performed  by  a  few 
strokes  of  the  pump  lever  which  fits  in  the 
upper  socket  shown  on  the  head  of  the  tool. 
In  operating  the  pump,  the  power  is  applied 
perpendicular  to  the  bed  of  the  lathe,  thus 
eliminating  any  torsional  strains  which 
might  prove  damaging  to  the  shear  of  the 
lathe. 

After  the  bend  has  been  completed  the 
hydraulic  pressure  is  released  cxactlj*  the 


placed  inside  of  the  reservoir.  The  body  is 
made  of  steel,  the  bed  of  the  tool  being  25 
inches  long  and  2^^  inches  from  the  center 
of  the  ram  to  the  back  of  the  jaw. 

The  total  height  of  the  tool  is  33  inches, 
bringing  the  pump  lever  at  a  very  conveni- 
ent position  for  operation.  This  tool  has 
had  quite  a  ready  sale  in  the  machine  shops 
of  the  United  States  Navy  and  is  oiie  of 
the  new  interesting  devices  now  on  the 
market.  Any  further  information  concern- 
ing their  hydraulic  tools  will  be  gladly  fut- 
nished  by  the  'WalsoTv-^WWcwMi  Oi.^  'KA- 
210  East  43td  sttcel,  ^tw  Xo\V. 
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j^ectxic  Locomotives  for  Shop  Railwajrs. 
i  N  industrial  or  narrow-gauge  railway 
'\  has  become  indispensable  for  the 
ansportation  of  material  about  the  yards, 
lildings  and  bays  of  a  large  manufacturing 
ant. 

If  the  cars  and  loads  are  small,  one  man, 
,  at  the  most,  two  men  can  push  them  from 
ip  part  of  the  shop  to  another.  However, 
there  are  grades  about  the  plant  or  large 
aantities  of  heavy  material  to  be  moved, 
'.course  must  be  had  to  some  greater  power, 
he  storage-battery  electric  locomotive  is 
1  ideal  motive  power  for  this  purpose.  The 
lotograph  of  one  now  in  service  in  the 
/^estinghouse  plant  gives  a  very  good  idea 
I  the  form  and  arrangement  of  such  a  loco- 
otive. 

The  storage  battery,  motors,  controllers 
id  gear  cases  are  above  the  platform  sur- 
ice,  which  permits  all  the  vital  parts  to  be 


although  this  depends  somewhat  vftm  i 
duty  put  upon  the  locomotive ;  hot  k  « 
event  the  daily  cost  of  current  for  dwp 
is  almost  insignficant.  The  lattery  is  { 
vided  into  sections  throug^h  the  oontrQQ 
with  the  motor  armatures  and  fields  ia  n 
ous  series-parallel  combinations.  No  d 
ostats  or  resistances  of  any  kind  are  on  1 
locomotive,  and  consequently  there  is 
waste  of  energy  in  starting^  or  running.  Ti 
Westinghouse  vehicle-type  motors  x 
mounted,  one  driving  each  truck,  and  tfai 
are  so  exactly  proportioned  to  the  nom 
output  of  the  batteries  and  the  weii^ 
the  locomotive  that  they  are  not,  and  c 
not  be  overloaded  by  the  motorman.  0 
of  these  locomotives  is  capable  of  haulii 
about  fifty  tons  on  the  level,  and  a  con 
sponding  load  on  grades. 

Many  advantages  of  this  type  of  locom 
.tive  are  at  once  apparent.    It  is  always  rea( 
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ispected  or  repaired  with  the  utmost  ease, 
he  locomotive  is  carried  on  two  swiveling 
ucks  with  every  wheel  a  driver,  giving  a 
laximum  tractive  effort,  and  enabling  it  to 
raw  large  loads  and  ascend  heavy  grades. 
t  runs  smoothly  around  curves  of  i2-foot 
idius,  so  that  all  parts  of  the  works  are  ac- 
2ssible. 

The  energy  is  furnished  by  a  storage  bat- 
iry  which  is  recharged  at  night  or  at  in- 
irvals  during  the  day  when  the  locomotive 
I  idle.  To  properly  charge  the  battery  re- 
mres  about  one-third  the  time  oi  opw3A.\otv, 


for  use,  night  and  day;  an  ordinary  worl 
man  without  technical  knowledge  can  ope 
ate  the  locomotive  and  charge  the  batterie 
the  motors  are  iron  clad,  the  gear  cases  ei 
closed  in  an  oil  tight  case,  the  battery,  coi 
troller,  etc.,  are  thoroughly  protected  fro 
injury;  no  expense  is  incurred  when  not 
operation ;  there  are  no  trolley  wires  or  r 
turn  current  with  attending  fire  risk;  at 
the  locomotive  is  wholly  self-contained.  Tv 
of  these  electric  locomotives  were  recent 
furnished  to  the  Westinghouse  Electric  ai 
^^Tv>xl<&<c^\xrwT\%  Oi.  -mA  \3afe  We^ttnighoaj 
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▼n 


Air-Brake  Co.  by  the  C.  W.  Hunt  Com- 
p«ny.  New  York,  which  last  company  also 
•applied  the  railway  and  all  its  equipment, 
and  will  be  glad  to  furnish  any  further  in- 
formation on  request. 


The  Renold  Silent  Chain. 

ALTHOUGH  the  many  advantages  in- 
herent in  the  separate  motor  system 
of  driving  tools  are  generally  recognized, 
the    difficulties   encountered    in    connecting 


Drive,  the  chain  running  at  900  feet  per  min- 
ute, driving  a  so-horse-power  pump  at  225  r. 
p.  m.  The  smaller  cut,  on  next  page,  illus- 
trates a  35-horse-power  variable-speed  motor 
connected  to  a  rotary  pressure  blower.  Tests 
have  shown  that  motors  connected  by  Ren- 
old Silent  Chain  take  considerably  less  cur- 
rent to  perform  their  work  than  when  con- 
nected by  any  other  medium.  In  one  in- 
stance, where  the  chain  has  supplanted  spur 
gearing  the  saving  in  current  is  in  excess 
of  15  per  cent.     Any  further  information 


RENOLD  SILENT  CHAIN. 


the  motors  to  the  tools  with  any  of  the  older 
forms  of  gearing  have  prevented  the  sys- 
tem from  being  as  widely  adopted  as  other- 
wise would  have  been  the  case. 

With  the  advent  of  the  Renold  Silent 
Chain,  the  problem  of  the  transmission  of 
power  from  motor  to  machine  has  been  suc- 
cessfully solved.  This  epoch-making  device 
is  peculiarly  adapted  for  this  class  of  ser- 
vice. It  can  be  run  on  shorter  centers  than 
practicable  with  leather  belting  and  on 
longer  centers  than  possible  with  spur  gear- 
ing. Thus,  in  contrast  with  other  transmit- 
tmg  devices  where  the  tool  and  motor  must 
be  arranged  to  suit  the  nature  of  the  belting 
or  gearing,  the  Renold  Silent  Chain  adapts 
itself  to  any  arrangement  of  the  tool  and 
motor  which  may,  in  that  particular  case, 
be  most  convenient 

The  larger  engraving  is  of  a  Silent  Chain 


concerning  this  interesting  device  will  be 
gladly  furnished  by  the  Link-Belt  Engineer- 
ing Co.,  Nicetown,  Philadelphia. 


Electrical  Equipment  of  Mines. 

WHEN  the  mining  properties  on  the 
Comstock  Lode  were  first  devel- 
oped, operations  were  carried  on  by  means 
of  steam  generated  power,  wood  being  used 
as  the  fuel.  This  was  very  costly  on  ac- 
count of  the  scarcity  of  wood.  The  milling 
was  done,  until  quite  recently,  at  a  distance 
of  some  15  miles  from  the  mine,  at  a  point 
on  the  Carson  River  where  cheap  water 
power  could  be  obtained.  About  two  years 
ago  the  question  of  electrical  transmission 
for  the  purpose  of  supplying  ^Hitx  isjx 
deep  mimng  opet^xXon^  on  >\«,  CataaX.^5^ 
Lode  was  taken  up  and  %\ncfc  >X!«:n»  t»x«xis«^ 
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'draulic  developments  have  been  carried 
It  at  Floriston,  Cal.,  on  the  Truckee  River, 
3wer  is  now  transmitted  35  miles  to  the 
ines  in  Stotey  County  and  a  dozen  or  more 

the  properties  have  been  equipped  with 
metrical  machinery.     Among  these  is  the 

&  C.  shaft  of  the  Consolidated  California 
Virginia  Mining  Co.,  which  has  a  world- 
ide  reputation  as  a  bullion  producer. 
The  plant  has  been  in  continuous  oper- 
ion  since  October  20,  1900.  The  Truckee 
iver  General  Electric  Co.  sells  power  to 
e  various  mining  companies  at  $7.00  per 
)rse-power  per  month,  the  amount  used 
ing  based  on  a  maximum  peak  load  of 
ro  minutes  duration.  This,  with  other 
nditions,  has  made  advisable  the  installa- 
)n  of  machinery  of  the  very  highest  grade 
id  the  introduction  of  some  features  which 
e  rather  unique  in  character.    In  the  C.  & 

Shaft  at  Virginia  City  every  precaution 
IS  been  taken  to  secure  thorough  reliability 
id   the   highest   efficiency,   and   there   the 


J 


! 


RENOLD  SILENT  CHAIN. 

ectrical  machinery  in  operation  on  the  sur- 
ice  is  the  following:  A  200-H.  P.,  type 
F,*'  2,200-volt,  variable-speed,  3-phase, 
/'estinghousc  induction  motor,  geared  to 
danced  electric  hoist:  a  lOO-H.  P.,  type 
Z"  2.200-volt,  Westinghouse  induction  mo- 
>r,  belted  to  a  16^  in.  x  30  in.,  single-stage 
r  compressor;  a  30-H.  P.,  type  "C,"  440- 
)lt  Westinghouse  induction  motor,  opcrat- 
g  circular  saws;  a  15-H.  P.  motor  of  the 
.me  type,  driving  tools  in  the  machine  shop ; 
lO-H.  P.,  type  "C,"  operating  a  Blake  rock 
reaker  at  the  ore  bin ;  three  15-K.  W.,  in- 
3or  type,  Westinghouse  transformers, 
ansforming  from  2,200  volts  to  440  volts; 
le  S'K.  W.,  Westinghouse  \ig):vlm^  \T^.tv^- 


former,  transfonainff  from  2,ny  fdb  111 
no  vdts;  two  Manhattan  aic  laiiipi;il|] 
incandescent  lamps,  together  with  ncec 
lightning  arresters,  fuse  blocks,  cnt-ootsal  j 
switches. 

The  apparatus  midersromid  consists  d  \ 
the  following:  A  is-H.  P.,  type  "Q" 
duction  motor,  operating^  at  440  vohs  aii 
driving  a  fan  on  the  250>ft.  level :  two  w- 
H.  P.  motors  of  the  same  type,  driving  fni 
on  the  1,950-ft  and  2,150  ft  levels;  tiim 
225-H.  P.,  type  "C  motors,  operating  it 
2,200  volts,  and  geared  to  three  dvpia 
double-acting  Riedler  pumps  located  on  the 
2,150  ft.  level;  three  lo-K.  W.,  type  0.  D. 
transformers,  transforming  from  2,ao^  to 
440  volts,  located  on  the  1,750  ft  lerd;  a 
3-K.  W.  lighting  transformer,  transformiag 
from  2,200  volts  to  1 10  volts,  on  the  same 
level;  three  15-K.  W.,  type  O.  D.,  tians- 
formers,  transforming  to  440  volts,  on  tbe 
1,950  foot  level ;  two  5-K.  W.,  O.  D.  lifjb^ 
transformers,  transforming  from  2,200  volts 
to  no  volts,  on  the  same  level;  three  lO-K. 
W.  transformers,  transforming  to  440  voits. 
on  the  same  level ;  a  f>-K.  W.  lighting  tnos- 
former,  transforming  to  no  volts,  00  the 
same  level. 

These  are  all  Westinghouse  transformers 
and  supply  the  motor  and  lighting  circuits 
within  the  mine. 

The  compressed-air  plant,  supplying  air 
for  drilling,  a  number  of  underground  hoists 
and  the  hydraulic  pump,  consists  of  a  itl/i 
inch  X  30  inch  Rand  &  Waring  single-stage 
air  compressor,  driven  at  73  r.  p.  m.  by  a 
lOO-H.  P.,  type  "C,"  Westinghouse  motor. 

This  plant  is  undoubtedly  one  of  the  best 
and  most  complete  mining  installations  in 
the  world  and  its  operation  has  been  entirely 
satisfactory  both  in  regard  to  economy  and 
reliability.  Up  to  the  time  when  electrically 
transmitted  power  was  adopted,  the  cost  of 
motive  power  was  never  less  than  $20  per 
horse-power  per  month,  while  under  exist- 
ing conditions,  it  is  reduced  to  $7.00.  For 
example,  the  cost  of  operating  the  loo-H.  P. 
air  compressor  usually  averaged  about 
$1,800  per  month,  while  to-day  it  is  only 
$672.  The  entire  plant  was  installed  accord- 
ing to  the  plans  and  specifications  of  Leon 
M.  Hall,  consulting  engineer,  and  under  the 
able  direction  of  Sup't  JoS.  R.  Ryan.  It 
has  proved  an  tmqualifkd  success  from  the 
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New  Processes  and  New  Appliances 


The  matter  here  published  is  not  paid  for,  nor  can  it  be  classed  as  advertising.  Bui  as  th€  i»f 
formation  is  necessarily  obtained  from  those  who  offer  the  appliances  for  sale,  it  is  Proper  to 
say  that  the  manufacturers,  rather  than  ourselves,  are  responsible  for  the  statements 


Metal-Cutting  Machines. 

THE  y  &  C  Company  have  rccenlly 
placed  on  the  market  a  line  of  metal 
cutting  machines  that  embody  many  novel 
features  and  improvements  over  those  made 
by  them  in  the  past,  with  which  the  users  of 
this  class  of  machinery  have  become  so  fa- 
miliar. The  new  machines  are  of  two  dis- 
tinct types:  "Bryant"  saws,  in  which  the 
saw  blade  is 
driven  by  a  gear 
or  sprocket  wheel 
engaging  w  i  i  h 
the  teeth  formed 
on  the  periphery 
of  the  blade,  and 
arbor  -  driven 
saws,  in  which 
the  saw  bhide  is 
driven  by  a  cen- 
tral mandrel  or 
arbor.  Both 
types  of  these 
saws  are  made  in 
two  styles:  Cut- 
off saws  and  uni- 
versal saws.  In 
the  cut-off  type, 
the  blade  travel 
is  short  and  the 
machine  is  espe- 
cially designed 
for  cutting  off 
bars,  round  and  square,  structural  sliapes, 
etc.  In  the  universal  type,  the  travel  of  the 
blade  is  longer  and  the  machine  is  fitted  with 
an  upper  side  table  on  which  the  work  can 
be  cut  off  for  the  entire  length  of  the  travel 
of  the  saw  blade,  while  they  are  also  ar- 
ranged with  V  blocks  and  lower  tables  for 
cutting  bars  and  shapes. 

The  illustrations  herewith  show  two  views 
of  a  "Bryant"  cut-oflF  type  of  machine,  one 


belt  driven,  and  the  other  motor  driven. 
Any  machine  can,  when  desired,  be  mounted 
on  a  circular  base  which  can  be  completely 
rotated  by  rack  and  pinion,  this  being  a 
very  desirable  feature  where  there  is  not 
sufficient  room  for  swinging  a  long  beam. 
Lateral  adjustment  of  side  tables  can  be 
furnished,  if  required,  so  that  work  can  be 
adjusted  for  cutting  after  ))eing  secured. 

Special  atten- 
tion has  been  giv- 
en to  the  ar- 
rangement of  the 
tables  on  all 
machines  so  that 
work  can  be 
placed  most  ad- 
vantageously for 
cutting  with  a 
minimum  d  i  s  - 
tance  of  blade 
travel.  The 
longer  side  tables 
are  of  sufficient 
length  to  enable 
beams,  etc.,  to  be 
properly  support- 
ed when  being 
cut  off  at  any 
angle  up  to  45 
degrees,  and  to 
permit  of  steel 
castings  within 
the  capacity  of  the  machines  being  secured 
to  it. 

All  machines  are  fitted  with  the  Q  &  C 
Company's  latest  type  of  friction  feed,  giv- 
ing an  automatic  feed  variable  with  the 
machine  in  motion  from  J^  inch  to  one  inch 
per  minute  on  the  "Bryant"  saw  and  from 
3/16  to  13/16  inch  per  minute  on  the  arbor 
driven  saw.  The  feed  is  powerCul  v\  \Vi  -aR.- 
lion    and   gives    3l   cotvsV^tvX.   to^vw^l,  V^V 
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iroughout  its  entire  range.  The  feed 
heel  is  connected  to  the  feed  screw  by  a 
utch  operated  by  a  lever,  by  moving  which 
is  engaged  or  disengaged.  In  the  univer- 
il  saws  the  clutch  also  operates  the  power 
tturn  movement  with  which  these  machines 
:e  fitted.  A  rod  attached  to  this  lever  en- 
iging  with  the  carriage,  operates  an  auto- 
latic  stop  in  both  directions.  When  the 
utch  is  disengaged  the  carriage  can  be 
lOved  in  either  direction  by  hand.  The 
;cd  nut  is  solid,  6  inches  in  length  and 
ished  with  bronze.  It  is  bolted  and  tongued 
)  the  carriage,  and  can  be  readily  moved 
ithout  dismantling  the  machine. 


entirely  enclosed,  avoidio^  dnst  and  th 
wear  it  entails  when  machines  are  not  id 
vantageously  placed.  The  shears  and  tiUi 
are  of  strong  and  rig^id  design  and  are  pic 
vided  with  oil  troughs  so  that  all  lubricant  i 
returned  to  the  central  trough  undenictf 
the  saw  blade. 

The  Q  &  C  Co.  beings  the  only  mannii 
turers  of  both  these  types  of  machines,  ai 
consequently  in  position  to  furnish  to  tbd 
customers  that  type  of  machine  which  ei 
perience  has  shown  to  be  best  adapted  t 
accomplish  the  required  work  with  tb 
greatest  possible  economy. 

Further   information    and    catalogue  cai 
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The  ''Bryant'  saw  carriage  is  in  two  parts, 
e  sprocket  shaft  bearing  being  cast  in  one 
ece  with  the  worm-gear  hood  and  movable 
^  inches  towards  the  axis  of  the  blade, 
lowing  for  a  wear  of  5  inches  in  its  diame- 
r.  The  sprocket  is  removable,  and  all 
•rockets  on  the>e  saws  are  interchange- 
)le,  and  readily  replaced. 
The  arbor  driven  saw  carriage  is  of  good 
isign  and  exceedingly  strong  and  rigid.  All 
wrings  are  divided  at  right  angles  to  the 
rection  of  the  wear  and  are  of  extra  large 
oportions.  Both  arl)c»r  gear  and  pinion  are 
•lid  with  the  shaft,  the  pinion  being  hard- 
led.  The  width  of  the  face  is  large,  and 
e  liberal  proportions  employed  have  pro- 
iced  a  very  rigid  and  quiet- running  ma- 
rine. 

Ml  gears  in  both  types  of  machines  are 
tr 

or 


be  obtained  from  The  Q  &  C  Co.,  Westci 
Union  Bldg.,  Chicago,  or  114  Libert 
Street,  New  York. 


Metallic  Packing. 

THE  United  States  Metallic  Packir 
Company  has  long  made  a  specialty  < 
packing  valve  stems  and  piston  rods  on  m; 
rine  and  stationary  steam  engines,  and  ; 
the  present  time  the  type  shown  in  the  ai 
companying  illustration,  and  known  as  Gai 
I  Packing,  represents  the  highest  stage  < 
development  in  that  line. 

This  is  a  double  packing,  the  inner  pad 
ing  composed  of  one  set  of  babbitt  met 
rings,  which,  with  their  parts,  do  most  ( 
the  work.  They  are  separated  from  the  re 
of  the  packing  by  a  dividing  piece :  then  ou 
side  of  this  comes  the  second  set  of  pad 
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m 


^  img.  Should  any  water  or  steam  happen  to 
^  1c«1f    through   the   first   set  of   rings   it   is 

*  cmught  by  the  second  set  and  can  be  drained 

*  oflF;  and  should  the  first  set  of  rings  wear 
■*  ottt  or  fail  while  under  heavy  service,  the 
^  second  set  is  already  on  the  rod  ready  to 

take    up   the   work   of  the  first   set  at  all 
times. 

The  great  success  of  this  packing  is  due 
to  its  flexibih'ty.     No  matter  how  badly  an 
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engine  is  out  of  line  or  how  much  play  there 
is  between  cross-heads  and  guides  or  be- 
tween piston  and  cylinder,  the  packing  floats 
with  the  rod,  offering  very  little  resistance, 
so  that  a  hot  rod  occurring  from  any  fault 
of  the  packing  itself  is  practically  unknown. 
This  flexibility  is  due  to  the  combination  of 
the  ball  joint  with  the  sliding  face  of  the 
vibrating  cup ;  other  types  of  packing  not 
having  this  flexibility  cause  severe  wear  on 
rods  and  packing,  accompanied  by  a  great 
deal  of  friction. 

In  order  to  make  a  packing  thoroughly 
successful  it  must  be  automatically  adjusted 
as  wear  takes  place.  With  these  packings  this 
is  done  by  the  steam  pressure  itself.  The 
springs  merely  hold  the  parts  of  the  pack- 
ings in  place  when  steam  is  released,  and 
exert  only  about  lo  per  cent,  of  the  total 
pressure  on  the  packing. 

All  packings  are  designed  to  suit  the  work 
to  which  they  are  to  be  applied.  A  packing 
designed  for  250  pounds  pressure  would  not 
give  good  results  at  50  pounds  pressure; 
so,  in  order  to  make  a  successful  packing 


the  conditions  under  which  the  packing  is 
to  operate  must  be  known. 

Any  further  information  on  this  subject 
will  be  gladly  furnished  by  the  United 
States  Metallic  Packing  Company,  of  427 
North   13th  street,   Philadelphia. 


Fire  Hose. 

A  LARGE  proportion  of  the  mills 
throughout  the  country  are  insured  in 
companies  which  come  under  the  jurisdic- 
tion of  either  the  Associated  Factory  Mutual 
Insurance  Companies  or  the  National  Fire 
Protection  Association,  and  are  obliged  to 
have  fire  hose  which  fully  meets  the  re- 
quirements of  these  two  organizations. 

Such  a  hose  is  the  ''American  Under- 
writers" fire  hose,  which  is  manufactured  by 
the  Boston  Belting  Company,  of  Boston, 
and  which  is  accepted  and  recommended  by 
the  above-named  associations.  The  rubber- 
lined  cotton  hose  of  this  kind,  which  is 
shown  in  the  accompanying  illustration,  is 
adapted  for  outside  use  on  portable  hose 
reels  and  on  the  yard  hydrants  of  factories, 
and  is  made  in  fifty-foot  lengths.  The  un- 
lined  linen  hose,  made  from  the  very  best 
quality  of  imported  Scotch  flax,  is  a  reliable* 
safeguard  for  inside  use  where  it  is  ncces 
sary  to  hang  fire  In  se  up  in  warm  rooms, 
corridors,  stairway  towers  of  textile  mills, 
etc.  Tt  is  light,  compact  and  convenient, 
and  is  furnished  in  any  length  desired. 

The  Boston  Belting  Company  supplies  al- 
so couplings,  playpipes  and  other  acces- 
sories to  the  hose,  and  has  designed  a  hy- 
drant and  hose  house,  intended  for  erection 


in  mill  yards,  which  preserves  the  hose  in 
good  condition  and  is  arranged  so  as  to 
give  easy  access  to  the  hydrant 

Any   further  particulars   regarding  these 
matters  will  be  gVadV-y  Iv\tt\\s\v^^  Vj  ^^t'^^a*^- 
ton  Belting  Compaxv^. 
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"  Ceco  "  Electrical  Machinery. 

THE  Christensen  Engineering  Com- 
pany, Milwaukee,  has  just  placed  up- 
on the  market  complete  new  lines  of  "Ceco" 
electrical  machinery,  including  direct-cur- 
rent motors  and  generators,  alternators  and 
transformers. 

For  several  years  this  company  has  been 
manufacturing  electric  motors  for  driving  air 
compressors  used  in  connection  with  the  well 
known  Christensen  air  brake  equipments  on 
electric  cars.  More  than  6500  of  these  mo- 


crease  the  company's  manufacturiiifl 
ities  and  to  develop  a  complete  line  ( 
trical  machinery  of  the  highest  gn 
The  policy  of  the  Christensen  Eni 
ing  Co.  has  always  been  not  to  pla 
apparatus  upon  the  market  until  the 
work  of  development  has  been  satisfa 
completed.  The  exceedingly  high  i 
tion  and  remarkable  success  of  the  air 
apparatus  are  largely  due  to  this  j 
Therefore  the  company  has  made  o 
nouncement  regarding  its   electrical  s 
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tors  arc  in  highly  satisfactory  service 
throiighfjiii  the  world.  The  company  has 
also  built  a  large  luiniber  of  motors  of  va- 
rious capacieies  for  driving  air  compressors 
used  in  general  commercial  service,  and  all 
the  motors  for  driving  machine  tools  and 
shafting  in  their  own  works. 

In  order  to  manufacture  these  motors  the 
company  has  maintained  an  extensive  equip- 
ment, particularly  suited  to  the  purpose. 
Some  time  ago  it  was  decided  \.o  %Tt^\\>j  \tv- 


atus  until  the  various  lines  were  comf 
developed  and  severely  tested.  The  r 
proved  that  these  machines  are  in  d 
construction  and  performance  wortl 
the  high  reputation  now  accorded  t 
Christensen  air  brake  equipments. 

The  company  is  now  prepared  to 
machines  up  to  1,500  K.  \V.  in  cap 
suitable  for  general  power,  raihvaj-  or 

AVt  Vyc«.  ot  "CecS''   motors   kno« 
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Type  C.  E.,  ranging  in  capacity  from  2  to 
50  H.  P.,  is  illustrated  herewith.  These  mo- 
tors are  made  in  three  styles,  open,  semi- 
€»iclosed  and  enclosed.  The  standard  styles 
are  belted,  but  any  motor  can  be  geared  or 
direct  connected  to  the  driven  machine  or 
shaft.  The  C.  E.  motors  are  for  general 
service  in  industrial  establishments  of  every 
kind  where  a  high-grade,  durable  and  re- 
liable machine  is  required. 

The  motors  are  mounted  on  a  cast  irorf 
siib-basc  which  is  composed  of  a  single  cast- 
ing, thus  insuring  perfect  alignment.     Belt 


25  per  cent  overload,  and  for  two  or  three 
minutes  with  50  per  cent,  overload  with- 
out injurious  heating  or  sparking. 

These  motors  will  operate  in  any  position 
in  which  the  shaft  is  horizontal.  This  is 
accomplished  by  shifting  the  bearing  brack- 
ets on  the  frame  so  that  the  oil  chambers 
remain  in  the  proper  position,  whether  the 
motor  is  secured  to  the  floor,  the  ceiling  or 
the  side  wall. 

A  rigid  system  has  been  established  for 
the  inspection  of  the  parts  of  each  machine 
while  under  construction,  and  there  is  no 
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tension  is  accomplished  by  moving  the  mo- 
tor upon  the  sub-base  in  the  usual  manner. 
The  ventilation  of  the  armature  and  com- 
mutator is  remarkably  good,  thus  insuring  a 
low  temperature  while  running  continuously. 
The  "Ceco"  motors  will  operate  at  their 
rated  loads  without  the  temperature  of  the 
armatures  rising  more  than  30°  C.  The  risj 
in  temperature  of  the  field  coils  under  these 
conditions  will  not  exceed  40° C,  and  of  the 
commutator  45° C.  These  machines  will 
operate  from  no  load  to  full  load  with  the 
brushes  in  a  fixed  position  without  sparking. 
They  will  also  operate  for  two  hours  with 


poor  material  or  workmanship  to  hide  un- 
der canvas,  rope,  or  other  '^protecting'*  ma- 
terial. When  completed  each  machine  is 
given  a  severe  running  and  high  insulation 
test.  Then  the  frame  is  rubbed  with  a  good 
filler  and  painted.  All  bright  parts  are 
polished,  so  that  in  addition  to  being  com- 
pact in  design,  substantial  in  construction 
and  superior  in  performance,  each  machine 
presents  a  graceful  and  pleasing  appearance. 

All  the  **Ceco"  alternators,  whether  belt- 
ed, engine  type  or  direct  couple,  are  of  the 
revolving  field  ty^,  \V\ws  \^^\\tv\^  ^^t  -^TToa.- 
ture  stationary,  atvd  ^^slsaV^  ^cx.^s^^^.    "^"^ 
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lis  form  of  construction  the  difficulties  of 
roperly  insulating  the  armature  coils 
hich  have  caused  much  trouble  in  rotat- 
ig  armatures  are  eliminated. 
The  frame  consists  of  cast  iron  housings, 
ito  which  rings  of  laminated  steel  with  in- 
ardly  projecting  teeth  are  assembled, 
lercby  forming  slots  for  receiving  the  ar- 
lature  windings.  The  armature  is  designed 
ith  six  slots  per  pole  so  that  it  may  be 
ound  or  rewound  for  single,  2-  or  3-phase 
s  required.  The  armature  frames  for  the 
elt-driven  aUcrnators  are  cast  in  one  piece, 
hile  the  frames  for  the  direct  driven  ma- 
liines  are  divided  horizontally.  Instead  of 
le  usual  practice  of  having  several  coils 
3r    the    same    machine,    all    the    armature 


250-foot  extension  to  the  main 
shop,  which  is  186  feet  in  width,  has  jn 
been  completed.  There  are  three  stoiia 
and  this  extension  will  provide  88,000  addi- 
tional square  feet  of  floor  space. 

Any  further  information  concerning  ''O- 
co"  electrical  machinery  will  be  gladly  fi- 
nished on  request  by  the  Christensen  En- 
gineering Co. 


Steel-Mixture  Fire  Brick. 

IN  the  construction  of  fire-boxes  and  fur- 
naces it  is  of  the  g^reatest  importaocc 
to  have  strong  and  durable,  as  well  as  rt- 
fractory  material.  These  desirable  qnal- 
ities  are  possessed  in  a  high  degree  by  the 
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t)ils  for  each  "C.\'cn"  ahomat(.)r  arc  of  the 
ame  size  and  shape,  so  that  ihcy  are  inter- 
hangcablc.  The  coils  are  specially  insu- 
lted, so  that  they  will  stand  without  in- 
ury  the  highest  temperature  that  will  ever 
e  reached  in  service.  Standard  frequencies 
re  60  and  25  cycles  per  second.  With  the 
xception  of  the  smaller  sizes,  "Ceco" 
Itemators  can  he  wonnd  for  any  voltage 
p  to   15,000. 

The  Christensen  luigineering  Company  is 
ntering  the  electrical  mannfacturing  busi- 
ess  with  exceptional  advantages.  Its  pres- 
nt  works  were  completed  hut  two  years 
go  and  no  expense  was  spared  in  providing 
very  facility  for  the  rapid,  accurate  and 
conomical  manufacture  of  its  product.  The 
quipments  of  machine  tools,  cranes,  special 
lachines,  etc.,  is  unusually  extensive,  mod- 
rn  and  complete.     The  iout\d3L\.\OTv  iot  ^ 


'steel  mixture"  blocks  and  arches  manu- 
factured by  the  McLeod  &  Henr>*  Coir- 
pany  of  Troy,  N.  Y. 

While  iron  boiler  door  arches  melt  at  a 
temperature  of  2,200  degrees,  the  "sicel- 
mixture"  arches  will  not  fuse  until  a 
temperature  of  4,000  degrees  is  reached. 

The  fire-box  blocks  are  tongued  and 
grooved,  and  come  in  sizes  from  12  to  I^ 
inches  high  and  6  inches  thick.  When  in 
place,  they  make  a  wall  the  height  of  the 
fire  all  around  the  fire-box,  and  this  wall  is 
and  remains  smooth  and  solid,  whereas, 
when  ordinary  small  fire  brick  is  used,  the 
clay  shrinks  and  leaves  space  for  clinkers. 

The  "steel-mixture"  fire  brick  has  been 
extensively  applied  with  great  success.  Any 
further  information  concerning  it  will  be 
cheerfully  gj^^dfe^Ufe^L^^  &  Hennr 
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New  Processes  and  New  Appliances 


Tk*  metier  here  published  is  not  paid  for,  nor  can  it  be  classed  as  advertising.  But  as  th€  tn- 
formation  is  necessarily  obtained  from  thost  who  offer  the  appliances  for  sale,  it  is  Proper  to 
smy  that  the  manufacturers,  rather  than  ourselves,  are  responsible  for  the  statements  made. 


The  Morehead  Return  Trap. 
'T^HE  condensation  from  any  sleam  heat- 
-■-  ing  or  cooking  apparatus  must  be  re- 
moved. The  more  quickly  the  condensation 
is  removed  the  drier  and  more  effective  will 
be  the  heating  surfaces.  It  is  the  greatest 
extravagance  to  waste  it,  as  it  is  pure  water, 
and  hot.  The  most  effective  way  to  utilize 
the  heat  it  contains  is  to  deliver  it  into  the 
boiler  before  it  vaporizes,  and  in  no  other 
manner  can  the  condensation  be  handled  as 
quickly  and  with  the 
same  economy  as 
with  a  return  trap. 

The  Mor  e  h  c  a  d 
return  trap  is  con- 
structed of  steel,  the 
heads  and  longitu- 
dinal scams  being 
closely  riveted  and 
calked,  to  withstand 
any  pressure  carried 
on  the  boiler  without 
breaking,  which  is 
impossible  with  cast- 
iron  traps.  It  is  the 
embodiment  of  sim- 
plicity,   there    being 

no  rubber  joints  to  blow  out  or  leak,  and 
only  one  valve,  which  is  on  the  outside. 
All  working  parts  are  on  the  outside,  in 
plain  sight,  and  easily  accessible.  There 
is  no  ball  or  globe  float  inside  the  receiver 
to  collapse,  leak,  rust  or  stick. 

This  trap  is  located  six  feet  or  more  above 
the  water-line  of  boiler.  The  water  from 
the  condensing  surfaces  is  forced  by  the 
pressure  of  steam  from  behind,  through  a 
pipe  leading  to  the  trap  with  a  swing  check 
valve  close  to  the  latter.  As  soon  as  suffi- 
cient water  has  entered  the  receiver  to  over- 
come the  weight  on  the  arm,  the  receiver 
tilts    down,    allowing    the    water    to    pass 
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through  the  discharge  pipe,  at  the  same  time 
opening  the  steam  valve,  which  has  a  pipe 
connected  with  the  dome  of  the  boiler. 

By  equalizing  the  pressure  on  the  surface 
of  the  water  in  the  receiver  with  that  in  the 
boiler,  the  water,  in  simple  obedience  to  the 
laws  of  gravity,  flows  into  the  boiler.  As 
soon  as  the  receiver  is  empty  it  tilts  back 
as  before,  and  again  refills.  The  trap  is 
prompt  in  opening  and  closing,  its  action  be- 
ing due  entirely  to  gravity.  When  once  set 
up  it  requires  no 
further  attention.  It 
takes  the  water 
from  the  condensing 
s  u  r  f  a  ces  whether 
they  are  above  or 
below  the  water  lev- 
el in  the  boiler,  and 
automatically  r  e  - 
turns  it  to  the  boiler 
at  the  temperature 
due  to  the  pressure 
at  which  the  steam 
is  condensed.  There 
is  no  outlet  by 
which  the  steam  can 
be  wasted.  The  trap 
is  quick  and  positive  in  delivering  the  water 
into  the  boiler  against  any  pressure,  and  re- 
gardless of  fluctuations  of  pressure.  It 
supplies  all  the  water  needed  in  the  boiler 
from  the  main  water  pipe,  providing  there 
is  enough  pressure  on  the  main  to  lift  the 
water  to  the  trap,  thus  performing  the  duties 
of  a  pump  or  injector.  It  operates  equally 
well  with  high-  or  low-pressure  coils,  or 
coils  using  exhaust  steam,  allowing  no  con- 
densation to  collect  in  them. 

For  a  boiler  plant  of  200  H.  P.  having  an 
efficiency  of  65  per  cent,  and  an  evaporation 
of  6,900  pounds  of  water  per  hour,  from  and 
at   212   degrees,  gnfj^i^  ^^^S^IDS^^^^^^''^^^ 
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Tt^  irjc  a  jear  U  more  don  twice  tfae  case 
ff  fnscallni^  one  laz^fe  doof^  ro  hande 
wKii  a  {Rant. 

Where  a  Worehead  rctnm  trap  is  aoc  em- 
ilofed.  the  "x-cal  iraj  of  handlna^  c^.ndeisa- 
irw  «  '"ij  rr.ear.i  -.f  a  pomp.  A  cnfnpari^oa 
if  tie  tif-j  TT.if^rxjd^  -how?  niany  pciots  of 
)d:%2Stzse9^  :r.  fav'r  cf  the  fonner.     A 


Ic»  tiaa  » 
Tbe  pccssnek 
j<yiiii'>w^  ID  tbe  aai.£ite  ot  the  water,  aad  b 
anGomatkall?  •^hoc  oS  before  tbe  tank  ii 
empty.  The  steam  nsed  is  oolj  sack  as  ts 
condeased  bw  tbe  lateiic  beat  passio|^  fron 
it  mca  tbe  water  is  tbe  tank,  wbidi  is  al 
pot  back  ima  rbe  bofler. 


.^ 
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v'ill  not  lift  water  at  a  temperature  exceed- 
ng  212  degrees;  a  Morehead  return  trap 
vill.  A  pump  consumes  an  extravagant 
mount  of  steam  to  do  a  very  little  work, 
"or  example,  an  ordinary  duplex  boiler- 
ecd  pump  requires  from  90  to  120  pounds 
/  steam  per  horse  power  hoMt.  K  cottvmon 
ide   valve   engine   seldom   cotvswmes  \^ss 


A  Morehead  return  trap  requires  prac- 
tically no  attention;  needs  no  lubrication; 
will  not  race  or  run  away;  is  noiseless; 
requires   little   room   and   no  foundatioa 

Full  information,  prices,  etc.,  of  the  More- 
head  return  trap  may  be  obtained  by  ^ 
dressing  the  American  Blower  Co.,  of  D^ 
\To\V  "^vOr..,  «t  ^xs^  qS.  Nje»fc\t  branch  offices 
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Blue-Printing  Machine. 

IT  is  safe  to  assert  that  there  is  not  an  en- 
gineer or  architect  who  has  not  often 
been  greatly  inconvenienced  by  the  impos- 
sibility of  getting  good  blue  prints  of  im- 
portant drawings  at  the  time  required.  It 
is  not  unusual  to  hear  of  cases  where  im- 
portant work  has  been  stopped  until  a  spell 
of  cloudy  weather  had  passed  and  the  blue- 
printing department  were  able  to  make  the 
blue  prints  necessary  before  continuing  th  - 
work.  Recognizing  the  urgent  need  for 
some  reliable  and  efficient  means  of  making 
the  blue-printing  department  absolutely  in- 
dependent of  weather  conditions,  the  Pitts- 
burg Blue  Print  Company  introduced  their 
patent  cylindrical  electric  copier,  and  have 
already  installed  over  one  hundred  of  them 
in  the  offices  of  some  of  the  largest  and 
most  conservative  concerns  in  this  country. 

The  Standard  Upright  Machine  is  shown 
in  the  illustration  and  is  the  best  type  for 
almost  all  work.  It  consists  of  two  glass 
half  cylinders  bent  to  practically  true  curves 
bound  together  with  brass  bands  top  and 
bottom,  and  having  wooden  strips  between 
the  edges  of  the  glasses.  A  strong  canvas 
cover  fits  around  the  glass  to  hold  the  trac- 
ings and  paper  in  place  and  insures  good 
contact.  This  cylinder  rests  on  a  base  which 
i<  mounted  on  wheels  and  revolves  about  the 
a-\is  of  the  cylinder.  An  arc  lamp  of  special 
design  and  construction  is  suspended  by 
chains  which  pass  over  the  sheave  wheels 
on  the  bracket  and  are  attached  to  a  coun- 
terweight at  the  back  of  the  machine,  the 
lamp  being  heavier  than  the  counterweight. 
Another  chain  connects  the  counterweight 
with  the  <lrum  of  the  "auto-gear"  or  es- 
capement mechanism  for  regulating  the 
*;peed  of  the  lamp  in  its  descent. 

In  operation  the  tracing  and  sensitized 
paper  are  placed  between  the  glass  and  can- 
vas cover,  and  the  lamp  passing  axially 
through  the  cylinder  gives  uniform  exposure 
to  all  parts  of  the  print. 

The  Tilting  type  is  especially  adapted  foi 
making  copies  of  very  small  tracings  where 
a  large  number  are  to  be  placed  in  the  ma- 
chine at  each  loading.  The  glass  half  cylin- 
ders are  held  between  cast-iron  end  rings 
grooved  to  receive  the  ends  of  each  half. 
These  end  rings  are  held  together  and  the 
cylinder  construction  made  rigid  by  the  side 
channels,  to  which  are  attached  the  trun- 


ions.  The  frame  is  made  up  of  wrought- 
iron  pipe  and  angles,  with  the  necessary 
cast  and  wrought  iron  fittings,  braces  being 
attached  to  render  the  whole  machine  abso- 
lutely rigid  when  erected. 

In  operation  the  cylinder  is  revolved  to 
the  horizontal  position  and  the  tracings  and 
sensitized  paper  put  between  the  top  glass 
and  canvas.  The  cylinder  is  then  turned 
through  i8o'  and  the  other  side  filled  up 
with  tracings  and  paper.  The  cylinder  is 
now  turned  to  the  upright  position  and  the 
printing  done  in  the  same  way  as  in  the  up- 
right machine. 

In  addition  to  the  greater  convenience  and 
reliability  of  the  electric  copier  as  compared 
with  the  sun  process,  the  prints  can  also  be 
made  much  cheaper  by  this  copier,  as  is 
shown  by  figures  based  on  the  actual  ex- 
perience of  users  of  the  machines. 

.\ny  further  information  desired  will  be 
cheerfully  given  by  the  manufacturers,  the 
Pittsburg  Blue  Print  0»..  <»f  Pittsburg. 


Universal  Radial  Drill. 

Anew  universal  radial  drill,  possessing 
a  number  of  novel  features,  has  re- 
cently been  placed  upon  the  market  by  the 
Bickford   Drill  &  Tool  Co.,  of  Cincinnati. 

In  this  machine,  cone  pulleys  for  obtain- 
ing different  speeds  have  been  replaced  by 
plain  pulleys  and  a  nest  of  gears  with 
clutches  and  levers  for  throwing  the  dif- 
ferent combinations  into  action.  Aside 
from  the  quickness  with  which  the  speed 
changes  can  thus  be  made,  there  is  the  ad- 
vantage of  having  the  belt  run  at  full  speed 
when  drilling  in  heavy  work — thereby  elim- 
inating the  defect  often  found  in  cone  pul- 
leys of  having  the  speed  slow  down.  This 
arrangement  is  especially  convenient  when 
constant  speed  motors  are  used. 

In  addition  to  a  corresponding  nest  of 
gears  with  suitable  levers  and  clutches  in  the 
feeding  mechanism,  other  features  of  the 
machine  are:  A  gauge  for  reading  all 
depths  from  zero,  a  multiple  automatic  trip 
which  operates  at  one  setting,  at  as  many 
different  depths  as  there  are  holes  to  be 
drilled,  an  absolute  safety  stop  and  a  tap- 
ping device  that  operates  at  all  speeds. 

The   tripping  mec\\Av\\sm   vnv^x^v^s  ^\.  '^'i 
many  as  12  ditteretw  i\ev\\\>  ^v  ^^^  stvCwv^v 
of  the  work.    T\^e  cXepvYx  ?.a\\^«  \^  ^\^^  V^^^" 
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ded  with  a  safety  stop  permanently  se- 
ired  in  the  face  of  the  tripping  gear,  which, 
hen  the  spindle  reaches  the  end  of  its 
•averse,  engages  positively  with  the  trip 
ver,  thus  disengaging  the  feed,  making  it 
tipossible  to  be  continued,  or  the  clutch 
>  be  thrown  in  again,  until  the  spindle  has 
jen  raised. 

The  arm  has  an  internal  locking  device 
hich  exerts  an  outward  pressure  against 
le  ways  and  practically  forms  a  pipe  see- 
on  to  resist  the  combined  stresses  of  twist- 
ig  and  bending.  The  base  is  provided 
ith  a  circular  arc  slot  from  which  the  end 
F  the  arm  can  be  supported  when  the  drill 

operating  under  exceptionally  severe  con- 


drilling  in  either  cast  iron  or  stecL  Tk 
speed  box  gives  i6  spindle  speeds  mhea  Ofr 
erated  in  connection  with  the  back  geai\ 
which  are  arranged  in  greometrical  pro- 
gression from  i6  to  267  revolutions  per 
minute.  The  back  gear  shaft  transmits  t0 
the  head  and  through  a  simple  train  of  gem 
to  the  drill  spindle. 

The  feed  gear  box  is  mounted  on  the  head 
immediately  to  the  left  of  the  drill  spindk^ 
and  contains  a  nest  of  gears  that  gives  a 
choice  of  eight  feeds,  ranging  in  geometrical 
progression  from  .007  to  .064  inches  per  rcr- 
olution.  An  engraved  plate  on  the  front  of 
the  feed  box  indicates  the  position  of  the 
lever  for  the  eight  feeds. 
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itions.  This  universal  drill,  unlike  those 
f  other  designs,  has  the  tapping  attach- 
lent  on  the  head,  and  the  hand-wheel  for 
perating  the  latter  is  on  the  head  itself  im- 
lediately  in  front  of  the  tapping  lever. 
In  the  accompanying  illustration,  the  driv- 
ig  pulley,  gear  box  and  clutch  lever  are  at 
le  left  of  the  base  near  the  column.  The 
ack  gears  are  mounted  in  a  box  bolted  to 
le  back  of  the  cuff,  or  sleeve  of  the  arm 
nd  are  operated  through  friction  clutches 
nd  can  be  engaged  or  disengaged  instantly 
ithout  stopping  the  machine.  The  levers 
hich  operate  the  back  gears  are  shown  at 
le  extreme  left  of  the  arm.  An  engraved 
idex  plate  on  the  arms  enabXes  \.Vve  o^tx- 
or  to  see  at  a  glance  l\\e  proper  sp^Q^i  ^<^t 


Four  styles  of  this  machine  are  now  being 
built  from  the  designs  and  patents  of  Mr. 
H.  M.  Norris,  the  works  manager  of  the 
Bickford  Co.,  in  sizes  which  drill  to  the 
center  of  8,  10  and  12- foot  circles,  respec- 
tively. Any  further  information  will  be 
cheerfully  furnished  by  the  Bickford  Drill 
&  Tool  Co.,  upon  request. 


«B.  &  S."  Combination  Sets. 

THESE    very    useful    machinists'    tools 
consist  of  a  combination  square  and  a 
protractor,  with  either  plain  or  reversible 
head,  the  latter  being  the  form  illustrated. 
The  combination  squares  were  designed 
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pert  mechanics  as  to  the  requirements  of 
such  tools.  The  heads  are  of  steel,  drop 
forged  and  superior  to  those  of  cast  iron. 
This  feature  is  readily  appreciated  by  me- 
chanics, as  it  contributes  much  to  the  light- 
ness, durability  and  convenience  of  the  tool. 
These  squares  arc  also  furnished  with  hard- 
ened heads,  the  advantages  of  which  are 
readily  apparent.  An  important  feature  is 
the  round  clamping  groove  in  the  blade. 
This  allows  ihc  head  to  be  (luickly  clamped 
and  forces  the  blade  against  the  side  of  the 
slot  square  with  the  face  of  the  head.  It  also 
admits  the  u>e  of  a  stronger  blade  and 
clamping  boh  than  d(K"s  the  usual  square 
groove,  and  presents  no  sharp  corners  to 
collect  din  and  impair  the  accuracy  of  the 
tool.  Another  important  feature  is  that  all 
parts  of  these  squares  are  made  interchange- 
able,  thus  allowing   repairs  to  be  made  by 
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simply  ordering  the  part  needed  and  avoid- 
ing the  necessity  of  returning  the  tool. 

The  protractor  consists  of  a  blade  either 
tempered  or  soft,  as  may  be  desired,  which 
is  accurately  graduated  with  the  same  care 
and  attention  to  detail  as  are  the  Brown  & 
Sharpe  standard  rules,  which  have  become 
recognized  as  standards  for  their  accuracy 
and  quality  of  workmanship.  This  blade 
differs  only  from  the  rules  mentioned  in 
that  the  figures  are  heavily  shaded,  and  have 
not  the  single  line  which  is  usually  em- 
pk»yed.  This  is  a  feature  that  has  been 
much  appreciated,  as  it  enables  the  figures 
to  be  more  easily  seen  and  carries  with  it 
a  distinctiveness  that  is  readily  valued.  The 
head  is  about  7  inches  long  by  about  i  inch 
wide,  extending  practically  V^  inch  on  each 
side  of  the  blade.  This  feature  is  much 
liked    by  pattern   makers  and  others    who 


have  occasion  to  transfer  angles  from  one 
side  of  a  piece  to  another;  and  is  useful  in 
laying  out  angles  on  opposite  sides  of  the 
piece.  This  can  be  done  without  the  neces- 
sity of  re-setting  the  head,  as  would  be 
necessary  where  the  measuring  is  on  only 
one  side  of  the  blade. 

The  blade  is  held  in  a  revolving  turret  that 
is  accurately  engine  divided  to  90°  either 
side  of  the  zero  and  fitted  to  a  nicety,  giving 
a  uniform  movement.  The  clamping  post 
is  the  same  as  that  used  in  the  combina- 
tion squares,  having  a  rounded  end  that  fits 
the  round  clamping  groove  back  of  the 
blade.  The  level,  which  forms  so  import- 
ant an  adjunct  to  a  tool  of  this  kind,  is 
accurately  set  for  parallelism  and  rigidly 
clamped  into  position.  Recognizing  the 
fact  that  this  is  such  an  important  part  of 
a  tool,  it  is  included  in  the  price. 

That  part  of  the  head  which  extends  be- 
yond the  front  of  the  blade  can  be  removed, 
if  desired,  and  the  head  used  in  the  same 
manner  as  the  ordinary  protractor  head.  In 
this  way  the  second  zero,  opposite  the  one 
shown  at  the  top  of  the  head,  may  l>e  made 
lise  of.  as  at  many  times,  when  setting  planer 
work  or  on  work  of  a  similar  character,  the 
blade  is  in  such  a  position  as  to  obscure  the 
zero  shown  at  the  top,  and  readings  can 
then  be  made  from  the  zero  at  the  l>ottom. 
Every  care  is  taken  in  establishing  these 
zeros  to  insure  their  being  at  right  angles 
to  the  face  of  the  head. 

The  Brown  &  Sharpe  Mfg.  Co..  of  Provi- 
dence. R.  I.,  will  be  glad  to  furnish  any  fur- 
ther information  concerning  these  instru- 
ments which  may  be  desired. 

The  Turbine  Equipment  at  the  "Soo." 

THE  magnificent  power  station  of  the 
Michigan-I^ke  Superior  Power  Co.. 
at  Sault  Ste.  Marie,  which  was  put  into 
commission  a  few  weeks  ago.  is  the  largest 
example  extant  of  the  application  and  de- 
velopment of  water  power  from  a  low  head. 
While  the  preparatory  work  necessary  to 
make  this  a  successful  installation  did  not 
call  forth  the  combined  skill  and  efforts  of 
hydraulic  engineers  in  all  parts  of  the  world, 
as  did  the  Niagara  Falls  equipment,  yet  it 
took  months  of  experiment  ^itvd  sWx^n  V«.\syc^ 
being  perfected,  and  as  msVaWtd  \v^s  ^vX^-a^sV 
one  point  of  advanXa^e  ovct  Xx?'  \g,T^'aX  wntX, 
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that  the  turbines  have  a  far  greater  effi- 
;ncy  than  those  at  Niagara.  The  type  of 
rbine  used  in  the  "Soo"  plant  is  the  well 
lown  McCormick  turbine,  which  might 
i\\  be  termed  the  standard  type  in  this 
untry.  When  originally  brought  out,  the 
3ts  made  on  it  showed  it  to  be  far  in  ad- 
nce  in  points  of  efficiency,  power,  and 
eed,  over  any  of  the  turbines  then  on  the 
arket.  While  there  have  been  other  tur- 
tles designed  since  then,  and  all  showing 
le  results,  the  McCormick  still  retains  the 
ad. 

The  usual  method  of  setting  turbines  has 
en  to  place  the  wheels  so  that  they  re- 
Jve  in  a  horizontal  plane,  the  shafts  being 
irtical.  With  the  advent,  however,  of 
:pansion   in   the  electrical   fields,  and  the 


foot  head,  the  unit  must  develop  568  horse 
power  at  180  revolutions,  with  an  efficiencr 
of  80  per  cent.  The  tests  were  to  be  madf 
at  Holyoke  under  the  supervision  of  Prot 
G.  S.  Williams  of  Cornell  University.  Af- 
ter many  months  of  experimenting  with  im- 
proved forms  of  wheels  and  various  de- 
signs of  draft  cases  and  draft  tubes,  the 
final  design,  as  illustrated,  was  adopted.  The 
best  results  finally  obtained  were  as  follows: 
Head,  16  feet;  speed.  180  revolutions  per 
minute;  horse  power,  584:  efficiency.  84 
per  cent.  These  figures  speak  for  them- 
selves. 

The  penstock  unit  as  shown  in  the  figure 
consists  of  four  turbines,  arranged  in  pairs 
with  one  draft  tube  for  each  pair.  Each 
pair  is  keyed  to  an  open-hearth  hammered 
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)plicalion  of  water  power  tu  the  genera- 
Dn  of  electric  currents,  it  became  necessary 

set  turbine  wheels  in  a  vertical  position 
1  horizontal  shafts.  When  the  Michigan- 
ake  Superior  Power  Co.  prepared  its  plans 
•r  the  new  power  house,  this  setting  was 
lally  determined  on  as  being  the  most  eco- 
)mical,  and  proposals  and  plans  were  in- 
ted  from  turbine  builders.  Up  to  this 
me  all  tests  of  wheels  had  been  made  on 
vertical  step  at  the  Holyoke  Water  Power 
o.'s  flume  in  Holyoke,  which  is  at  present 
le  most  reliable  testing  station,  as  it  was 
?signcd  by  Francis  and  constructed  by 
lemens  Hcrschel.  This  type  of  flume  was 
sed  by  Francis  to  obtam  his  formulae  for 
ilculating  water  powers,  which  arc  authori- 
itive  to-day.     To  make  tests  on  wheels  in 

horizontal  setting  required  considerable 
•cpenditures,  and  an  arrangement  was 
nally  entered  into  between  the  Power 
ompany,  The  Webster,  Camp  &  Lane  Co.. 
id  J.  &  W.  Jolly,  Holyoke.  to  desigfn,  build 
id  test  a  turbine  unit  which  should  fulfill 
e  following  requirements*.  \V\\V\  a  ?Ax\.t^Tv- 


steel  shaft,  and  the  two  shafts  are  bolted  t'.- 
gether  by  means  of  forged  couplings.  The 
shafts  are  designed  to  transmit  double  the 
power  of  the  generators,  with  the  usual 
factors  of  safety.  This  is  to  provide  again>t 
the  torsional  vibrations  caused  by  generat- 
ing an  alternating  current.  Each  pair  of 
turbines  discharges  into  a  central,  conical- 
ended  draft  case,  and  the  discharge  is  o>n- 
tinued  to  the  tail-race  by  means  of  a  conical 
steel  plate  draft  tube.  The  draft  cases 
are  made  of  cast  iron,  and  are  separable 
in  a  horizontal  plane  parallel  with  the  tur- 
bine shafts,  making  them  easy  of  access 
The  center  of  each  case  is  provided  with  a 
yoke  or  steady  rest  for  the  turbine  shaft 
The  combined  water-wheel  shaft  is  sup- 
ported by  three  heavy  cast-iron  pedestal  gir- 
ders that  rest  on  the  side  or  foundation 
walls  of  the  penstock.  The  water  bearings 
are  amply  large  and  are  made  from  specially 
prepared  wood  blocks.  These  are  backed 
with  iron  and  can  be  adjusted  for  wear.  The 
draft  cases  are  supported  by  heavy  spanning 
It^tcv^^  Yc\aAt  \xoTcv  \vvcv^  ^\fc^\  I  beams. 
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These  also  rest  on  the  side  wall  of  the  pen- 
stock. This  construction  frees  the  arches 
over  the  tail-race  from  the  weight  of  the 
machinery.  The  draft  cases  and  pedestal 
girders  are  tied  together  on  each  side  by 
longitudinal  bars,  making  a  substantial  and 
ideal  support  for  the  running  parts.  The 
turbine  shaft  penetrates  the  curved  bulk- 
head by  means  of  a  stuffing  box  properly 
secured  to  the  steel  plates  by  rivets.  The 
common  horizontal  gate  shaft  extends 
through  the  bulkhead  into  the  dynamo  room 
in   like  manner,   and   is  provided   with   the 


grees  of  gate  opening,  thus  maintaining  a 
high  efficiency  at  part  gate. 

Any  further  information  concerning  these 
turbines  will  be  gladly  given  by  the  Web- 
ster, Camp  &  I^ne.  Akron.  O.,  who  are 
the  manufacturers. 


Centrifugal  Crushing  Rolls. 

THE  36-inch  centrifugal  rolls  here  illus- 
trated, are  the  largest  made  by  the 
Sturtevant  Mill  Company.  The  tires  are  4^ 
inches  thick,  are  of  high  carbon  steel,  and 
have    sixteen    tons    pressure    at    ordinary 
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necessary  rigging  to  manipulate  the  gates 
of  the  four  turbines  simultaneously  by  hand 
or  by  machiner>'. 

The  turbine  shaft  at  the  end  farthest  from 
the  dynamo  room  is  sVi  inches  in  diameter 
and  increases  in  size  until  it  is  754  inches  in 
diameter  at  the  dynamo  end,  and  is  arranged 
to  be  coupled  to  a  horizontal  dynamo. 
Each  of  the  four  turbines  is  encased  in  a 
balance-gate  curb,  while  the  individual  gates 
are  so  poised  as  to  direct  the  flowing  water 
properly,  and  differently  at  the  different  de- 


speeds.  They  can  be  run  as  fast,  or  as  slow, 
as  required,  and  attain  greatly  increased 
pressures  when  fast  running  brings  in  the 
rapidly  augmenting  centrifugal  forces. 
These  rolls  have  none  of  the  destructive 
vibrations  noticed  in  all  other  rolls,  for 
their  shafts  are  fixed.  They  turn  easily 
with  one  belt.  The  bearings  are  dust-proof, 
and  the  side  adjustments  remarkably 
simple  and  durable;  tires  may  be  removed 
in  a  few  minutes.  \\.  \?i  owX'^  tve^tt^^^vj  \s> 
turn  in  set  screws  m  l\\e  Vve^i^  ^exv^^Tv^^v 
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lese  press  back  the  tire  spring  weights; 
len  the  tire  is  released,  and  may  be  slipped 
ff  easily.  When  tires  are  replaced  the  set 
:rews  are  taken  out,  and  the  tires  at  once 
jcure  themselves. 

The  manufacturers  argue  briefly  the  ques- 
ons  of  large  and  small  roll  constructions  in 
le  following  interesting  manner:  Since  rolls 
rush  by  the  i)rcssures  of  their  revolving  tire 
.irfaces.  it  is  plain  that  if  the  tire  widths 
nd  pressures  are  the  same  the  output  of  all 
3lls  will  be  in  exact  proportion  to  tire 
elocities,  regardless  of  diameters.  A  small 
d11.  therefore,  may  do  as  much  as  a  large 
ne,  if  the  tires  can  attain  the  same  speed. 


repairs  are  expensive,  and  their  big  tires  ire 
not  taken  oflF  or  replaced  easily.  Centri- 
fugal rolls  on  finishing:  work  run  with 
nearly  the  quietness  of  dynamos.  They  on 
easily  surpass,  in  any  size,  common  roll 
velocities;  and  just  here  is  met  a  considera- 
tion of  great  practical  importance. 

In  roll  crushing,  there  is  found  for  each 
ore,  a  tire  speed  that  gives  the  largest  ont- 
ptit  per  pound  of  tire  wear.  This  can  <Hily 
be  determined  by  experience.  In  most  cases 
this  economical  speed  is  found  to  he  far 
above  the  turning  ability  of  common  roIU. 
Any  centrifugal  roll  can  run  to  that  speed, 
and  no  (Uher  rolls  can. 


CT.XTRIFUIIAL   CRUSHIX(i   ROLLS. 


That  ihoy  can  do  this  in  centrifugal  rolls 
>  beyond  donbt.  for  they  run  easily  at  al- 
lost  any  speeds,  high  or  low:  and  the  lire 
urfaces  of  the  smallest  centrifugal  rolls  can 
qual  the  travel  of  the  largest  roll  tires  that 
an  be  constructed,  and  do  as  much  work 
:)r  the  same  width  of  tire. 

What.  then,  is  the  advantage  of  the  large, 
xpensive  common  roll?  The  large  com- 
lon  roll  has  greater  grasp,  and  can  sciz.e 
nd  break  large  rock.  It  is  a  coarse  crusher: 
le  small  centrifugal  roll,  on  the  other  hand, 
i  a  fmisher. 

But  the  large  rolls  pay  dearly  for  this 
ingle  point  of  advantage,  and  the  work 
ley  do  can  be  much  more  cheaply  done  in 

roll  jaw  fine  crusher.  Large  rolls  cost 
lore  to  buy,  to  transport,  and  to  run.  The 
liocks  of  crushing  on  their  heavy  backward 
id  forward  moving  piirts  ^re  deswwcVvNt*, 


The  wear  of  a  small  tire  surface,  even 
when  running  at  the  tire  speeds  of  the  larg- 
est rolls,  is  no  greater  than  that  of  a  largo 
tire  having  the  same  velocity.  In  both  ca>C": 
the  same  amount  of  inetal  is  exposed  to 
wear  in  the  same  time.  The  smallest  rolls, 
however,  must  not  be  used  a<  coarse  crush- 
ers ;  although  in  everything  else  they  arc 
superior. 

Large  centrifugal  rolls  can  run  even  on 
large  rock  at  much  higher  speeds  than  com- 
mon rolls,  and  are  well  suited  to  either 
coarse  or  finishing  work.  In  most  case? 
centrifugals  do  three  times  as  much  a? 
corhmon  rolls  of  equal  size. 

In  a  hand.some  circular  of  crushing  and 
grinding  machinery,  which  the  Sturtevant 
Mill  Company,  of  Boston,  Mass..  issue  fre- 
quently, and  gladly  send  to  inquirers,  thi? 


Improved  Machinery 


New  Processes  and  New  Appliances 


matter  here  published  is  not  paid  for,  nor  can  it  be  classed  as  advertisin;;.     But  as  the  in- 

ligation  is  necessarily  obtained  from  those  xvho  otJer  the  appliances  for  sale,  it  is  proper  to 

'hat  the  manufacturers,  rather  thav   ourselves,  are  responsible  for  the  statements  made. 


Mechanical  Heating  Processes  in  the  U.  S. 
Mint. 

THK  new  L'.  S.  Mint  at  riiiladclphia 
li:i>  (k>ervc(lly  attracted  attention,  not 
only  lure  l»ni  in  luirope.  c»n  account  of  the 
departure^  made  from  t<>rnier  practice  in 
pmvidinjjf  its  equipment. 

Till-  mint  ha.s  n«i\v  \k\u  in  practical  oper- 


Tlie  nio^i  radical  departure  from  methods 
t«)llo\ved  in  the  ohl  mint  was  made  in  the 
installation  of  m<Mlcrn  heating  tools,  all 
of  which  were  especially  designed  to  per- 
form heating  processes  peculiar  in  many- 
respects  to  the  manufacture  of  coin,  but 
which  are  adaptahle  to  metal  work  general- 
ly, where  correct  and  uniform  heating  is  in- 


AMKKIl  AN  Oll.-(iA>   MAl  HINKS  IN  THK  f.  S.   MINT. 


•dUvu  i-ver  one  year,  and  NUtVicient  lime  has 
thcrffore  elapsed  to  warrant  the  statement 
that  it<  ecpiipment  i<  thoroughly  efficient. 
up-t«'-date,  and  generally  a  pronounced  suc- 
cess, it  reflects  credit  alike  upon  the  judg- 
ment "f  the  mint  otiicials  who  selected  the 
machinery,  and  upon  the  makers  and  design - 
er>  "f  th«'  various  parts  of  the  e(iuipmeni. 


<li>pen<al)le   for  the  jjroduction  of  the  best 
ijualily  of  work. 

After  thorough  inquiry  into  all  other 
methods  which  seemed  applicable  to  this 
si>ecial  work,  the  mint  officials  adopted  the 
fuel-gas  system  of  the  American  Gas  Fur- 
nace Co.  A  series  of  experiments  had  been 
made  in  the  old  mint.  notaLbVs.^>!&L,^xvwt'iiL- 


mint.  nolaLbW^>^.^x^ 
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ig  machines,  which  demonstrated  their 
uperiority  over  old  methods,  and  which 
id  to  the  adoption  of  the  present  system 
fter  a  thorough  demonstration  of  its  ad- 
antages. 

The  contract  was  made  for  a  complete 
utfit,  embracing  gas-making  plant,  furnaces 
nd  heating  machines,  and  the  makers  were 
laced  under  heavy  bonds  to  secure  the 
erformance  of  stated  requirements,  which 
avc  been  met  so  satisfactorily  that  the 
lint  bureau  has  ordered  the  adoption  of 
le  same  system  in  other  mints,  notably 
lose  at  New  Orleans  and  San  Francisco. 

The  advantages  derived  from  the  use  of 
as  as  fuel  in  the  principal  departments 
lay  be  briefly  stated  as  follows: 

In  melting:  Speed  and  uniformity  of 
peration,  and  the  absence  of  ashes  hereto- 
Dre  refined  at  heavy  expense. 

In  annealing:  Little  or  no  oxidation, 
effect  uniformity  of  the  anneal,  and  speed 
ad  convenience  in  operation. 

In  assaying:  Uniformity  and  perfect 
ontrol  of  heat,  reliable  cupelling,  quick 
lelting,  and  uniform  conditions  in  testing 
letals.  ^ 

In  6ie  engraving  department :  The  perfect 
nnealing  of  die  blanks,  correct  heating 
3r  hardening  dies;  and  generally  a  speed 
nd  uniformity  in  all  heating  processes 
rhich  are  now  performed  with  a  degree 
f  precision,*  convenience  and  cleanliness 
eretofore  unknown  in  work  of  this  kind, 
nd  this  at  a  fuel  cost  not  exceeding  the  fuel 
ills  of  the  old  mint  for  the  same  output  of 
nished  coin. 

The  saving  in  the  melting  department 
^suiting  from  the  absence  of  ashes  to  be 
:fined  at  heavy  expense  for  acids,  and  for 
rinding  and  handling  the  same  is  especially 
otable.  In  the  annealing  department  the 
niformity  and  thorough  anneal  makes  it 
Dssible  to  roll  the  stock  to  the  exact  size 
id  effects  a  large  reduction  in  the  per- 
mtage  of  rejected  coin,  and  a  considerable 
iving  is  also  made  in  the  amount  of  acids 
?quired  for  removing  oxidation  from  the 
irface  of  the  strips  and  blanks. 

A  room  situated  in  the  basement  con- 
.ins  three  American  oil-gas  machines 
lown  in  the  illustration,  which  draw  their 
1  supply  from  four  tanks  buried  4  feet 
idcr  the  yard  level  just  outside  of  the 
stem  wall  of  the  buWdlng.    CowwccXaotv*^ 


between  the  gas  machines  and  storage  tanb 
are  so  arranged  that  the  machinefr  can  be 
fed  from  either  one  of  the  four  tanks.  Ead 
tank  has  a  capacity  of  8,000  gallons,  so  thit 
their  aggregate  capacity  is  over  30,000  gal- 
lons, which,  converted  into  naphtha  gas, 
represents  the  equivalent  in  heating  power 
of  about  6,000,000  cubic  feet  of  ordinary  il- 
luminating gas. 

The  three  gas  machines  are  operated  in- 
dependently, so  that  various  departments, 
whose  requirements  differ  may  receive  their 
gas  under  conditions  of  quality  and  pressure 
best  suited  to  their  special  work,  but  they 
are  so  connected  that  either  machine  caa  be 
used  in  place  of  another,  and  so  that  die 
three  machines  can  work  together  if  de- 
sired. 

The  process  of  making  naphtha  gas  is  per- 
fectly automatic,  and  requires  the  attention 
of  but  one  man  for  a  short  time  each  day, 
mainly  to  see  that  all  the  working  parts  are 
lubricated,  that  a  small  battery,  which  oper- 
ates the  electric  thermostats,  is  in  order, 
and  the  gas  room  and  machines  are  kept  in 
tidy  condition. 

In  considering  this  plant  as  a  whole,  two 
or  three  things  are  likely  to  attract  the  at- 
tention, namely,  first:  The  wide  distribu- 
tion of  a  gas  which  is  not  a  "fixed  gas" 
without  deterioration,  which  can  be  fully 
appreciated  only  by  looking  at  the  building 
and  remembering  that  the  gas  is  conducted 
to  every  part  of  it,  and  which  justifies  the 
claim  made  by  the  inventors  of  this  p^oce^< 
that  it  produces  a  "practically  fixed  gas." 
This  is  especially  shown  in  the  laboraton* 
of  the  assay  oflSce,  where  very  fine  and  del- 
icate burners  must  receive  a  constant  and 
perfectly  uniform  gas  to  do  satisfactory 
work,  which  has  been  accomplished  to  the 
entire  satisfaction  of  the  chief  assayer  and 
his  assistants. 

The  second  point  worthy  of  note  is  that 
throughout  the  whole  building  there  is  not 
the  faintest  trace  of  coal -soot  or  ashes,  that 
the  departments  which  in  the  old  mint  were 
almost  inaccessible  owing  to  dust,  dirt,  and 
ashes,  are  here  as  clean  and  tidy  as  a  well- 
kept  machine  shop. 

The  third  point  which  will  occur  to  the 
close  obser\*er  is  that  while  heating  pro- 
cesses are  usually  conducted  with  uncer- 
tainty, they  are  here  performed  with  the 
^T^\s\OYv  -Mv^  xMCvSntTcal-^  ^Kich  is  the  strik- 
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ing  characteristic  of  modern  machine  tools. 
The  plant  was  installed  by  the  American 
Gas  Furnace  Co.  as  planned  by  its  president, 
Mr.  E.  P.  Reichhelm,  in  co-operation  with 
Mr.  Edwin  S.  Church,  superintendent  of 
machinery  of  the  mint,  and  the  introduction 
of  the  new  methods  in  the  mint  service  is 
largely  due  to  the  late  superintendent  of  the 
mint,  the  Hon.  H.  K.  Boyer,  who  took  the 
responsibility  of  recommending  iheir  adop- 
tion. 

Further  details  concerning  this  very  inter- 
esting heating  system  will  be  gladly  fur- 
nished, on  request,  by  the  American  Gas 
Furnace  Co.,  23  John  St.,  New  York. 


New  Idea  Calculator. 

HE  New  Idea  Calculator  is  a  machine 
especially  constructed  for  figuring 
pay  rolls.  It  is  cylindrical  in  form,  about 
nineteen  inches  long  by  six  inches  in  diam- 


T 


for  one-half  hour  at  the  different  rates. 
Figures  for  quarter  hours  and  three-cirartcr 
hours  can  be  added  if  desired,  and  the  ma- 
chine can  be  made  for  both  time  and  piece- 
work systems. 

The  inner  barrel  is  pleated,  so  that  the 
figures  thereon  are  thoroughly  protected 
from  dust  and  wear,  and  the  whole  con- 
struction of  the  machine  is  simple  and 
durable. 

There  arc  knobs  at  both  ends  for  turning 
the  barrels,  so  that  the  calculator  can  be 
operated   with   either  hand. 

It  requires  no  experience  to  use  this  ma- 
chine, and  its  working  can  be  understood 
at  a  glance.  It  effects  a  great  saving  of 
time  and  trouble,  it  eliminates  the  chance 
of  error  and  it  is  guaranteed  to  be  abso- 
lutely correct. 

It  is  suitable  for  use  by  manufacturers, 
contractors,  railroads,  etc.,  and  any  further 
particulars  will  be  gladly  furnished  by  its 
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eter,  so  that  it  takes  up  but  little  desk  room. 

The  machine  is  built  with  two  movable 
concentric  barrels.  The  inner  barrel  carries 
figures  showing  the  number  of  hours  and 
the  wage  amounts  corresponding  to  different 
rates.  The  outer  movable  barrel  consists  of 
a  perforated  shutter,  which  is  set  so  that  the 
opening  comes  opposite  the  wage  rate  used, 
thus  allowing  only  one  amount  to  be  visible 
at  a  time,  and  preventing  all  possibilty  of 
mistake  due  to  a  multiplicity  of  figures,  such 
as  arc  found  in  a  table. 

Outside  these  movable  barrels  is  a  cylin- 
drical case  with  a  longitudinal  slot,  through 
which  the  figures  on  the  inner  barrel  are 
visible.  Above  this  slot  are  two  rows  of 
figures,  showing  respectively,  the  rates  of 
wages  per  week  and  per  hour.  Beneath  it 
arc   figures  giving  the  amounts   of  wages 


makers,  the  Carlton  Manufacturing  Co..  of 
76  Franklin  Street,  New  York. 


Electric  Blue-Print  Machine. 

rHg  importance  as  well  as  the  general 
utility  of  the  application  of  electric- 
ity to  blue  printing  appeals  to  every 
architect,  engineer  and  draftsman,  to  whom 
the  production  of  blue  prints  with  the  best 
of  solar  facilities  has  doubtless  often  been 
vexatious.  On  dark  and  cloudy  days  of 
winter,  as  well  as  on  rainy  days  in  summer, 
and  at  all  times  during  the  year  when  the 
light  is  poor,  smoky  or  irregular,  the  advan- 
tage of  having  an  electric  equipment  13  ap- 
preciated by  the  possessor.  The  illustra- 
tion on  the  next  p2i|^^  5.Yvo\n^  ^<t  \^«sX 
and  most  advanced  l-^pt  ol  vcvv^cCvafc* 
for  printing  by  arl\f\c\a\  W^V. 


THE    EXGIXEERING    MAGAZINE. 


The  apparatus  consists  of  a  cylindrical 
riming  frame,  composed  of  two  heavy 
Lirved  plates  of  glass,  bedded  in  soft  ma- 
irial  in  an  adjustable,  though  rigid  frame. 
)gether  with  two  tubular  uprights  which 
jpport  the  arc  lamp  and  automatic  drive 
lechanisin.     This  drive  operates  the  lamp, 


In  operating,  the  cylinder  is  revolved  loi 
horizontal  position,  and  the  tracings  and 
sensitized  paper  are  placed  around  the  om- 
side  of  the  cylinder,  being  confined  by  stott 
canvas  covers,  which  are  drawn  tight  by 
turning  a  lever,  thus  insuring  perfect  am- 
tact  between  tracings,  sensitized  paper  ami 
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aving  means  fur  lowering  it  through  the 
ylindcr  and  then  automatically  raising  it 
gain  to  itb  former  position. 
The  cylindrical  frame  rev«)lves  on  trun- 
ions.  so  that  it  can  be  swung  to  a  horizon- 
il  position,  which  is  the  most  convenient 
ictliod  for  inserting  or  Tcmo\\\\^  U^dw^% 
id  pajjor  from  the  irame. 


the  glass.  The  cylinder  is  then  swung  to  the 
opposite  horizontal  position  and  the  same 
manipulation  repeated,  after  which  it  is 
returned  and  locked  in  a  vertical  position 
and  is  ready  for  printing. 

By  simply  touching  a  lever  the  arc  lamp 

^v^Tls*  \tv  its  descent  through  the  center  of 

\\\^  t'^XvR^^x  "ax  "a.  ^-^^^^  >*i\v\Ocv  ^-mv  lit  regu- 
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lated  to  suit  the  sensitiveness  of  paper  cm- 
ployed.  When  the  lamp  has  reached  the 
lowest  point  of  the  printing  surface,  it  auto- 
matically reverses  its  motion  and  quickly 
returns  to  its  original  position  above  the 
cylinder. 

The  limit  of  the  motion  of  the  lamp  can 
be  set  according  to  the  size  of  the  prints 
to  be  made. 

The  cost  of  making  blue  prints  by  elec- 
tric light,  where  the  full  capacity  of  the 
machine'  is  utilized,  is  practically  cheaper 
than  by  the  use  of  sunlight,  and  with  an 
average  allowance  made  for  wasted  material 
under  the  ordinary  method  due  to  over- 
printing, etc..  with  attendant  loss  t>f  time, 
the  cost  is  found  In  W  l)elow  tlial  of  the 
sunlight  process. 

The  luigene  Dictzgen  Co.,  of  Chicago 
and  New  York,  manufacturers  and  import- 
ers of  drawing  material^  and   siirvey:ng  in- 


inches.  and  are  capable  of  exerting  a  trac- 
tive force  of  30,600  pounds.  The  total 
weight  of  135,800  pounds,  which  is  also  the 
adhesive  weight  on  these  engines,  insures 
the  development  of  the  maximum  power  at 
the  rail,  as  the  ratio  of  adhesive  weight  to 
the  latter  is  4.43.  The  question  of  weight 
to  hold  the  engine  to  the  rail  under  maxi- 
mum piston  effort  is  of  supreme  import- 
ance in  vard  work  where  the  rails  are  us- 
ually in  a  condition  to  render  an  engine  of 
little  use,  when  without  a  proper  amount  of 
load  on  drivers. 

A  boiler  pressure  of  215  pounds  per  square 
inch  denotes  a  close  approach  10  limiting 
practice  in  this  direction,  and  the  weight 
of  Jig.ooo  pounds  for  engine  and  tender 
indicates  a  machine  for  very  heavy  work. 
The  boiler  is  of  the  straight  type,  with  1.560 
square  feet  of  heating  surface,  144  of  which 
pre   in    tlie   tir;'-box.   and   the   grate   has   an 
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struments.  will  be  glad  to  furnish  any  morv? 
information  desired  concerning  this  ma- 
chine. 


Six- Wheeled  Compound  Switch  Engine. 

THE  six-wheeled  switch  engine  illustrat- 
ed herewith  was  built  at  the  Rhode 
Island  Works  of  the  American  Locomotive 
Company,  and  represents  a  lot  of  this  type 
recently  j)laced  in  service  on  the  New  York, 
New  Haven  and  Hartford  R.  R.  These 
engines  are  practically  duplicates  of  a  lot 
placed  in  service  in  1900,  though  a  trifle 
heavier,  and  are  notable  in  particular  for 
the  cylinder  arrangement,  since  it  is  un- 
usual to  apply  the  compound  system  to  en- 
gines of  this  class.  The  engines  are  of  the 
two-cylinder  compound  type,  of  the  system 
perfected  by  the  American  Locomotive 
Company,  with  cylinders  20 ^<2  by  .?/  by  26 


area  of  j8  square  feet.  These  values  give 
ratios  that  are  seen  to  be  in  harmony  with 
the  reconunendations  of  the  Master  Mechan- 
ics  Association   for  bituminous  coal. 

Steel  castings  enter  largely  into  the  con- 
struction of  these  engines,  such  as  wheels, 
driving  boxes,  etc.,  in  accordance  with  the 
best  modern  practice,  and  taken  as  a  whole 
they  furnish  a  fine  example  of  a  heavy  switch 
engine  designed  for  the  most  exacting  w6rk 
of  that  service.  The  compound  principle 
having  been  demonstrated  to  be  a  factor  of 
ec<Miomy  in  road  operations,  there  is  no 
valid  reason  to  predict  any  other  record 
for  it  in  yard  service,  and  the  fact  that 
these  engines  are  a  duplicate  order  would 
logically  lead  to  such  a  conclusion. 

Further  information  concerning  these 
locomotives  will  be  gladly  furnished,  on  re- 
quest, by  the  American  Locoa^t^-^^Co^KV- 
pany.  25  Broad  St.,  'S.ew  XoiV.  o 
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Jeffrey  Power  Plant. 

rHE  Jeffrey  Manufacturing  Company's 
power  i)lant  is  a  modern  steel  and  brick 
reproof  huilding,  provided  with  good  light 
id  ventilation.  The  boiler  room  is  equip- 
*d  with  three  250-H.  V.  15al)C<>ck  and  Wil- 
>x  boilers,  fitted  up  with  chain -grate  stok- 
rs.  The  induced  draft  system  is  used  in 
Dnnection  with  the  boilers  and  is  put  in 
I  duplicate.  thu<  making  provision  for  any 
ccident  that  might  occur.  Modern  purifiers 
nd  feed-water  heaters  are  also  features  of 

le  plant. 
Another    feature    of    the    boiler    room    is 


operated  by  a  hand  chain  and  wheel  iran 
the  floor.  The  engine  room  is  equipped 
with  three  250-H.  P.  high-speed  engines, 
belt  connected  to  the  three  150-IC  \V.,  250- 
volt  Jeffrey  generators.  The  switchboard 
is  of  black  polished  slate,  especially  d^ 
signed  and  built  by  the  Jeffrey  Co.'s  elec- 
trical department  to  suit  their  requirement! 
The  power  is  furnished  from  this  board  to 
the  different  departments,  which  arc  elec- 
trically driven,  the  light  and  power  lines 
being  independent  for  each  one. 

An  air  compressor  is  also  installed  in  the 
engine  room,  which   furnishes  power  for  1 
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:ie  absence  •>!  the  cll>^lo^l.•l^y  o«>al  pile  in 
ront  Ml  the  boilers.  Tliis  js  tine  to  the 
toravre  trink  built  and  erected  by  tiiis  com- 
any.  This  lank  is  of  j8o-t<iiis  capacity. 
nd  the  -^oal  is  unloaded  directly  from  ihe 
ars  int«i  an  elevator  boat,  or  in  case  of 
imp  (^r  run  ^^\  mine  coal,  into  a 
rusher  which  is  directly  over  the  boat, 
^he  coal  i--  taken  to  the  tank  by  the  con- 
inuous  Jeffrey  bucket  system,  made  and 
istalled  by  ibis  company.  The  tank  is  in 
irect  •'omiminication  with  the  stoker  by 
leans  of  chutes,  provided  with  a  gate  valve. 


m-mber  of  pneumatic  hoists  and  tools 
througlnnu  the  works.  While  this  power 
nlant  is  not  very  large,  it  is  aminged  ti» 
operate  in  the  most  economical  manner 
possible. 

Any  one  interested  in  this  class  of  ma- 
chinery will  do  well  to  write  The  Jeffrey 
Manufacturing  Company.  Columbus,  Ohio, 
manufacturers  of  machinery  for  industrial 
and  power  plants,  coal  mining  machinery, 
screening  machinery,  elevating  and  con- 
veying and  power  transmbi^Aiv,  niachincrj', 
and  electric  locomotives.       o 
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Gasoline  Pumping  Engines. 

THE  National  Junior  gasoline  engine  is 
built  to  do  work.  It  is  constructed 
with  the  greatest  care,  contains  probably 
fewer  pieces  than  any  other  machine  of  its 
class  on  the  market,  and  is  so  designed  as 
to  make  each  part  very  easily  accessible. 

The  cylinders  are  bored  on  a  special  ma- 
chine made  for  this  particular  class  of  work, 
and  are  finished  to  a  mirror-like  surface  ex- 
actly to  size.  The  pistons  are  properly 
grround  on  special  machines.  The  con- 
necting rods  and  crank  shafts  are  drop 
forged  from  solid  bars  of  steel.  The  metal 
used  in  the  bearings  is  of  the  highest  grade. 


A  rigid  course  of  inspection  of  workman- 
ship and  material  enables  a  perfect  working 
engine  to  be  produced,  with  all  parts  abso- 
lutely interchangeable.  After  being  assem- 
bled, these  engines  are  given  a  test  of  two 
or  three  days  continuous  running  under  full 
load;  each  engine  is  numbered  and  has  its 
record  kept  on  file,  so  that  in  years  to  come 
any  part  which  may  be  broken  can  be  sup- 
plied without  trouble. 

The  engine  shown  in  the  illustration  is 
designed  to  fill  the  want  for  a  well  made  and 
reliable  pumping  outfit.  It  will  pump  thirty 
barrels  of  water  per  hour  to  a  height  of 
one    hundred    feet.      The    pump    is    very 


X.\TI0N.\L    JUNIOR 

genuine  babbitt  or  bronze.  The  gears  are 
cut  with  special  machinery  built  to  order 
by  the  leading  gear  manufacturer  of  the 
country. 

The  gasoline  is  carried  in  the  cast  iron 
base  of  the  engine  where  there  is  no  pos- 
sible danger  from  explosion.  It  is  not  con- 
ducted to  the  engine  by  gravity  feed,  but  is 
elevated  from  the  \fkse  only  as  it  is  used. 
The  advantage  of  not  using  an  elevated  gas- 
oline can  is  easily  understood.  Gravity  feeds 
are  dangerous,  for  should  the  engine  stop 
when  the  attendant  is  not  near,  the  gfaso- 
line  will  continue  to  flow,  filling  the  en- 
gine with  gasoline,  after  which  the  floor 
will  probably  become  saturated.  Gasoline 
cans  are  liable  to  become  leaky,  and  small 
pipe  connections  are  liable  to  become  broken. 
These  difiiculties  are  entirely  obviated  in  the 
National  Junior  engines. 


GASOLINE    ENGINE. 

Strongly  constructed  and  rigidly  attached 
to  the  engine.  The  pump  piston  rod  is 
made  of  the  best  Tobin  bronze  especially 
drawn  for  this  class  of  work.  The  piston 
and  removable  pump  lining  are  of  the  hard- 
est bronze.  The  stufling-box  and  gland  are 
also  of  bronze,  making  all  working  parts  of 
the  pump  rust  proof.  The  combined  pump 
and  engine  is  valuable  for  fire  protection  to 
mills,  bams  or  residences.  It  serves  as  a 
very  efficient  water-works  for  suburban  resi- 
dences, summer  hotels  and  resorts.  The 
engine  is  furnished  with  a  belt  wheel  so 
that  it  can  be  used  independently  for  power 
purposes.  It  takes  but  a  few  seconds  to 
disconnect  the  pump.  The  engine  is  shipped 
ready  to  run.  and  is  supplied  with  wrenches, 
oil  can,  batteries,  spark  coils,  switch,  and 
wire  to  connect  ballmes. 
In  another  engme,  desvg^e^  Iot  dt^-Ni^ 
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pumping,  the  pump  beam  lutnbhed  with  \%  is 
bo  arranged  as  to  give  a  slow  upward  work- 
ing stroke  and  a  rapid  downward  return 
^troke  of  the  pump,  which  arrangement 
nakes  it  possible  to  lift  more  water  than 
vhen  the  upward  and  downward  strokes  are 
made  at  the  same  sq>ecd,  and  at  the  same 
|:imc  less  w^ear  is  produced  upon  the  pump* 
The  National  Junior  engines  arc  the  pro- 
duct of  fifteen  years  of  practical  gas  en- 
gine experience.  The  designers  have  been 
associated  wilh  some  of  the  leading  builders 
3l  heavy  engines  for  many  years,  which  ac- 
|counts  for  every  detail  of  the  National 
Junior  having  been  devclnpcd  to  such  a 
Jligh   state  of  perfect  Inn. 
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Any  fn-iher  m  formal  ion  concerning  these 
psohne  fuginc's  will  be  gladly  furnished  by 
It  he   manninciurerii.   the    Wolcoit    Windmill 
ICo*,  Saginaw,  A! sell, 


Spur- Gear  Planer. 

HE  R.  I).  Xuttall  Co, of  Pittfburg,  have 
ticen  recently  furnished  by  the  New- 
|ton  Machine  Tool  Works  of  Philadelphia, 
vith  a  gear-cutting  machine  of  unusual  ca- 
pacity and  embodying  many  new  and  in- 
keresting  features.  While  the  operation  of 
[the  macl.ine  \^  similar  to  that  employed  in 
Isome  of  the  bevel-gear  shapers,  this  Is  an 
original  application  of  the  principle  to  the 
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Iformalion  of  spur  gfars.  to«J?"O0^fild*  *'"'  «'**' 
■gears  are  placed  on  the  machm«^  m  a  \\eiTU>     \^%  ^s>Tk. 


Improved  Machinery 


New  Processes  and  New  Appliances 


The  matter  here  published  is  not  paid  for,  nor  can  it  be  classed  as  advertising.  But  at  the  in- 
formation is  necessarily  obtained  from  those  who  offer  the  appliances  for  sale,  it  is  proper  to 
say  that  the  manufacturers,  rather  than  ourselves,  are  responsible  for  the  statements  made. 


Automatic  Molding  Machine. 

AN  automatic  molding  machine  is  to  the 
foundry  what  the  turret  lathe  is  to  the 
machine  shop.  Its  usefulness  is  limited 
only  by  the  nigenuity  of  the  pattern  maker 
and  by  the  willingness  of  the  molder  to 
turn  out  work  which  requires  the  minimum 
of   exertion  on  his  part. 


the  cope,  press  the  mold,  cut  all  sprue  holes 
or  draw  flat  gate,  separate  the  mold,  draw 
the  pattern,  close  the  mold  and  remove  the 
finished  mold  from  the  flask,  leaving  it 
ready  to  be  placed  upon  the  floor. 

The  table  movement  is  counterbalanced 
and  is  easy  and  rapid.  The  links  and  slides 
that  actuate  and  guide   the   vertical   move- 


AUTOMATIC  MOLDING  MACHINE. 


A  leading  example  of  this  class  of  ma- 
chines is  the  Farwell,  which  is  illustrated 
herewith.  Its  operation  is  simple  and  any 
workman  can  soon  become  familiar  with  it. 
The  machine  is  designed  to  make  a  com- 
plete snap  mold  and  by  a  few  rapid  and 
easy  motions  of  the  operator,  it  is  made  to 
separate  the  flask  and  admit  the  pattern 
plate,  turn  the  flask  over,  and,  after  sand 
has  been  riddled  and  shoveled  into  the  drag, 
to  pcin  the  latter,  clamp  on  bottom  board, 
turn  over,  and,  after  filling  the  cope,  pein 


ment  of  the  table  are  encased  in  the  sand- 
proof  hollow  legs,  and  all  moving  parts 
have  long  bearings  and  are  provided  with  oil 
reservoirs  that  require  attention  but  once  a 
week. 

The  lever  is  in  a  horizontal  position  when 
pressing  the  mold  and  the  operator  simply 
leans  his  weight  upon  it.  It  is  adjustable  to 
the  size  of  the  mold  and  the  weight  of  the 
operator,  and  the  largest  molds  can  thus  be 
pressed  as  easily  as  lV\<i  sm^\tsV  OTVt%.  'Vckft. 
turret  lop  has  three  s\dQS,  Xo  x^c^vse.  ^  ^t^%- 
Digitized  byLjOOQlC 
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•eining  frame,  a  cope-peining  frame  and  a 
iresser  head,  which  are  alternately  brought 
nto  position  automatically.  The  flasks 
nay  be  of  any  shape  and  with  either 
traight  or  irregular  parting. 

These  machines  have  well  stood  the  test 
►f  practical  experience,  one  of  them  having 
►roduced  over  700,000  ca^^lings,  weighing 
bout  8  pounds  each,  and  bidding  fair  to 
ontinuc  its  usefulness   for  many  years. 

The  Adams  Company,  of  Dubuque,  Iowa, 
iianufactures  these  machines  and  will  be 
:lad  to  supply  any  further  information 
bout  them  which  mav  be  desired. 


Filing  Machine. 

rHE  filing  machine  here  illustrated  is  a 
new  machine  for  sawing  out  and  filing 
•lanking  dies,  and  for  a  variety  of  filing, 
awing  and  slotting  work,  in  many  branches 
f  manufacturing. 

It  uses  common  files  or  hack  saws.    The 
le  clamps  are  made  to  take  any  file  from 
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le  smallest  up  to  '  .»-inch  thick.  The  saws 
re  instantly  adjusted  on  pins  on  the  file 
amps.  The  file  clears  on  the  return  stroke 
I  either  direction.  It  may  be  made  to  cut 
1  either  the  up  nr  down  .stroke  by  changing 
K-  crank  f)in  tn  tlu-  «»f)posite  end  of  the 
ank  arm.  Tlu*  ani«unit  of  clearance  is 
liu>iablc  froTu  i/.u-inch  to  o  by  means  of 
knurU'd-lieadcd  screw  at  the  fnmt  of  the 
anu-. 

There  is  a  tilting  labU*.  and  graduated 
•adings  are  pr«»vi(K(l  by  which  the  ma- 
line  can  be  set  to  file  at  any  angle  with 
echanical  exactness.  It  file<  a  straight  and 
ue  surface.  A  screw  teed,  operated  by 
md.  is  provided,  by  which  the  work  can 
.'  fed  to  the  file  in  any  direction  on  the 
ble.  There  i>  an  a<ljustable  strap  to  hold 
e  work  d«jwn  to  the  lablc.  This  \s  ^sv><i- 
illv  useful  in  sawing  auA  \\ca\\  f\\\v\%. 


An  air  pump  is  provided  to  blow  a 
the  chips  and  filings,  by  which  the  i 
and  file  are  kept  clean,  thus  insurin 
smooth  cut.  Hardened  dies,  gauges, 
can  be  lapped  much  faster  and  truer 
the  machine  than  is  possible  by  hand.  1 
changes  of  speed  are  provided,  from  t 
450  revolutions  per  minute. 

Many  manufacturers  are  putting  the 
chine  into  use  in  their  manufacturing 
finishing  departments,  and  so  perfon 
filing  or  slotting  operations  at  a  great 
ing  of  expense.  They  use  sinqilc  jig 
guides  to  hold  and  carry  the  parts  t( 
filed  or  slotted,  and  employ  boys  w 
they  have  hitherto  been  obliged  to  have 
of  considerable  skill. 

When  these  machines  are  used  for 
making,  the  desired  sheer  is  obtained 
chanically  and  is  mechanically  exact, 
can  be  constructed  with  less  sheer,  and 
less  the  sheer  the  less  waste  or  impain 
by  sharpening.    The  die  lasts  longer. 

With  this  machine,  any  ordinary  ha 
man  stands  a  better  chance  of  avoi< 
rounded  edges  and  of  getting  a  true, 
surface  and  exact  angles,  than  a  ski 
die-maker,  working  by  hand  and  eye. 
the  same  man,  whether  handy  man  or  ski 
die-maker,  accomplishes  so  much  more 
ter  becoming  familiar  with  the  niach 
that  he  effects  a  net  saving  of  from  10  t- 
per  cent. 

Further  details  concerning  this  intere-i 
machine    will    be    gladly    furnished    by 
manufacturers,   the    Cochrane-BIy    Macl 
Works,  of  Rochester,  New  York. 


Oil  Eliminator. 

IN  the  accompanying  illustration  is  sh. 
an  oil  eliminator  which  was  desijz 
with  especial  reference  to  the  lasy  tluw 
steam  as  well  as  the  removal  of  nil  or  gr< 
from  it.  The  high  velocity  of  the  steam  p; 
ing  through  the  exhaust  pipe  makes  it  a  qt 
tion  with  many  engineers  whether  or 
it  would  be  economical  to  use  a  separ; 
and  especially  one  which  would  in  any  ^ 
obstruct  the  flow  of  steam. 

The  machine  illustrated  has  no  work 
parts  less  than  one  and  one-half  time? 
area  of  the  steam  pipe,  and  there  are 
bafilc  plates  or  other  serious  obsiructit 
10  the  flow  of  the  steam. 

'XVt  ^^isv^w  c\\  ^t  vw^'sfSxvcv^  x^  §uch  t 
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the  steam  may  flow  in  either  direction,  and 
the  separation  of  the  oil  or  grease  is  ef- 
fected by  means  of  troughs  partially  filled 
w^ith  water  which  entirely  surround  the 
inlet  and  outlet  ports.  These  troughs  en- 
tirely intercept  the  entrainment  on  the  sur- 


HOPPES    OIL    ELIMINATOR. 

face  and  the  downward  flow  of  steam  on 
the  inlet  side,  and  throw  any  oil  or  water 
to  the  bottom  of  the  reservoir.  Pipes  are 
provided  tor  draining  the  excess  of  oil  and 
water  from  the  lower  chamber,  from  which 
it  is  drawn  off  by  means  of  a  trap  or  re- 
ceiver in  the  usual  manner. 

The  machine  is  ca.st  in  one  piece,  which 
largely  obviates  the  liability  to  leakage,  a 
feature  of  great  importance,  especially  in  a 
vacuum  line.  The  eliminators  are  made 
with  pipe  flanges,  as  shown  in  the  figure, 
and  also  with  companion  flanges  bolted 
directly  to  the  body. 

A  new  catalogue  of  this  oil  eliminator 
and  also  of  the  steam  separators  and  ex- 
haust heads  made  by  the  Hoppes  Manufac- 
turing Co.  of  Springfield.  Ohio,  are  now 
ready  for  issue. 


Simplex  Ore  Crusher. 

A  SHORT  time  ago  a  number  of  tests 
were  made  with  a  laboratory  crusher 
manufactured  by  Messrs.  F.  W.  Braun  & 
Co..  of  Los  .\ngeles,  called  the  Simplex 
crusher,  frt>m  the  ease  with  which  it  may  be 
cleaned  and  adjusted.  The  machine  was 
operated  by  a  l^-W.  P.  motor,  and  speeded 
to  200  revolutions  per  minute.  The  average 
output  with  hard  ore  was  100  pounds  per 
hour,  crushed  to  a  size  such  that  all  would 
pass  a  l^-inch  screen  and  half  of  k  a  lo- 
mesh  screen.    Soft  ore  could  be  crushed  at 


the  rate  of  150  pounds  per  hour.  Glass  was 
pulverized  from  broken  pieces  about  2 
inches  in  diameter  to  ^  inch  and  smaller 
at  the  rate  of  75  pounds  per  hour,  and  coal, 
in  as  large  pieces  as  would  drop  between  the 
jaws,  was  pulverized  to  a  J4  inch  or  smaller 
at  the  rate  of  55  pounds  per  hour.  Tests 
were  also  made  with  cement,  granite,  etc., 
with  equally  satisfactory  results. 

Owing  to  the  peculiar  crushing  motion 
which  is  imparted  to  the  jaw  by  the  eccen- 
tric on  the  shaft,  the  material  is  crushed 
very  rapidly,  and  as  the  lower  portion  of 
this  jaw  moves  through  an  arc  of  a  circle, 
it  is  forced  to  discharge.  By  removing  the 
front  jaw,  which  is  easily  accomplished  by 
knocking  out  the  wedge  holding  it  in  place, 
sufficient  access  can  be  had  to  the  interior 
for  ordinary  cleaning,  but  if  desired,  the 
spring  attachment  which  holds  the  vibratory 
jaw  in  place  may  be  loosened,  and  the  jaw 
swung  completely  out  of  its  chamber.  To 
do  this  requires  no  tools,  and  it  may  be  en- 
tirely opened  and  closed  for  cleaning  in  less 
than  a  minute. 

An  especially  good  feature  of  the  ma- 
chine is  that  all  portions  which  bear  any 
strain  are  very  heavy,  thus  reducing  the 
danger  of  breakage  to  a  minimum ;  the  jaw 
and  cheek  plates  are  of  steel  and  the  jaw 
plates  are  reversible. 

It  has  been  aptly  named  the  "ideal  labo- 
ratory crusher,"  and  is  in  use  in  many  of 


SIMPLEX    ORE   CRUSHER. 

the  largest  assaying  offices  throughout  the 
country. 

A  larger  size  is  also  manufactured  with  a 
capacity  of  about  one  half  ^reaX^i ,  ^\t^w%^<^ 
to  be  used  with  c\t\\eT  Wtvd  01  v^^^x. 

The     manuiaclurets,     Wtssis.     '^.    '^' 
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Braun  &  Co.,  Los  Angeles,  California, 
would  be  pleased  to  send  illustrated  circu- 
lars on  request. 

Eberhardt's  Patent  Shaper  With  Sleeve 
Cone  Support. 

IN  machine  tools,  many  inconveniences 
arise  from  having  overhanging  cones 
and  pulleys  without  an  outer  bearing  sup- 
port.     In    order    to    remedy    these    evils, 


of  taper  pins,  the  pins  being  a  tifl 
the  flange  and  an  easy  fit  in  the  o 
employing  this  method  of  construe 
stress  of  the  driving  belt  is  carried 
by  the  rigid  sleeve  journal,  which 
by  means  of  a  flange  to  the  side  wj 
the  shaper  or  other  machine  to 
may  be  applied.  The  driving  shaf 
only  to  transmit  the  torsional  stress 
to  driving  the  machine,   the  wear 


Messrs.  Gould  &  Eberhardt,  the  well- 
known  manufacturers,  are  applying  an  im- 
proved sleeve  cone  support,  which  they  have 
had  patcntc(l,  to  their  shapers  and  other 
machine  tools. 

As    shown    in    the    accompanying    figure. 


GOULD    &    EBERHARDT    SHA1»ER. 

reduced  to  a  minimum,  which  insi 
proper  meshing  of  the  driving  g« 
definitely.  With  ordinary  attention 
matter  of  lubrication,  this  bearing,  2 
of  which  are  cast  iron,  should  out 
machine. 


SLEEVE  COXE  SL'I'l'ORT. 


the  cone,  C.  is  supported  on  a  sleeve  bear- 
ing, B,  and  drives  the  shaft.  A,  through  the 
clutch  flange,  D.  Connection  \%  tw^d^  be- 
tween the  cone,  C,  and  tV\e  ^au^e  \i\  pc\t^Tv?» 


A  shaper  is  illustrated  to  which  l 

proved  cone  support  has  been  applied 

machine  also  embodies  a  number  o 

vcvVtx^^NAws^  \tn^xqs^xcv«v\.^.    TVNft.  con 
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;  ffod  to  the  cross  feed  has  a  friction  slip  joint 
fagr  means  of  which  it  automatically  adjusts 
itself  to  the  correct  length  when  the  table 
is  raised  or  lowered.  The  friction  joint  also 
prevents  the  feed  gears  from  breaking 
should  the  feed  become  blocked  by  accident 
or   by  the  carelessness  of  the  operator. 

An  arm  projects  over  the  cone,  which 
bears  numbers  cast  on  the  top  corresponding 
to  the  different  steps.  These  indicate  the 
proper  speeds  for  different  lengths  of  stroke. 
All  oil  holes  are  provided  with  filter  covers, 
Wp'hich  prevent  the  ingress  of  dirt,  chips,  etc., 
and  filter  all  lubricant  fed  to  the  bearings. 
All  the  bearings  are  bushed  where  the  wear 
is  likely  to  become  appreciable,  so  that  all 
shafts  may  be  readily  brought  back  to  their 
original  centers. 

Further  details  concerning  this  machine 
tool  or  any  of  their  other  products  will  be 
gladly  furnished  by  (iould  &  Eberhardt,  of 
Newark,  N.  J. 


Electric  Speed  Controller. 

OK  account  of  the  increasing  use  of  al- 
ternating current  generators  in  large 
power  plants,  there  has  arisen  a  need  for 
governing  apparatus  which  shall  be  not  only 
of  the  highest  degree  of  perfection  as  re- 
gards speed  regulation,  but  which  shall  also 
be  adapted  to  meet  all  sorts  of  conditions. 
It  is  getting  to  be  more  and  more  the  prac- 
tice to  control  all  parts  of  a  plant  from  some 
central  point  corresponding  to,  the  conning 
tower  of  a  ship,  where  are  brought  all  the 
electric  switches,  indicators  of  ever>'  de- 
scription and  signal  connections  to  and  from 
all  other  points.  The  Lombard  Governor 
Co.,  recognizing  these  facts,  has  recently 
made  an  improvement  in  its  governors 
which  adapts  them  perfectly  to  con- 
trol from  such  a  central  situation,  and, 
since  the  governors  control  the  waterwheels 
and  consequently  the  generators  attached 
thereto,  this  improvement  enables  the  officer 
in  charge  of  the  station  to  start  up,  stop, 
or  alter  the  speed  at  will,  of  any  or  all  of 
the  machines  under  his  supervision. 

The  apparatus  for  accomplishing  this  re- 
sult is  extremely  simple,  consisting  merely 
of  two  small  push  buttons  on  each  generator 
panel  on  the  switchboard  or  pilot  switch- 
board, which  connect  through  three  wires  to 
a  little  electric  motor,  similar  to  those  use  J 


for  driving  fans.  This  motor  through  suit- 
able mechanism  acts  upon  the  valve  stem  of 
the  governor  in  such  a  manner  as  to  length- 
en or  shorten  the  connection  between  the 
centrifugal  balls  and  the  valve  itself.  The 
part  of  the  device  attached  to  the  governor 
is  shown  very  clearly  in  the  illustration. 

The  method  of  operation  is  perfectly  ap- 
parent, the  small  motor  serving  only  in  place 
of  the  attendant's  fingers  to  shorten  or 
lengthen  the  valve  stem  according  to  his 
will.  Heretofore  in  bringing  generators  in- 
to synchronism  it  has  usually  been  neces- 
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sary  for  one  man  to  watch  the  synchronizing 
lamps  while  an  assistant  stood  by  the  side 
of  the  governor,  gradually  changing  its 
speed  according  to  signals  received  from 
the  switchboard.  Now  the  services  of  tht 
man  at  the  machine  are  not  required,  for 
the  man  at  the  switchboard  with  his  fingers 
on  the  two  push  buttons  can  raise  or  lower 
the  speed  of  the  generator,  which  is  to  be 
thrown  in  multiple  with  others,  without 
taking  his  eyes  for  an  instant  away  from  the 
synchronizing  lamps  or  corresponding  de- 
vice. Thus  there  is  not  only  a  saving  of 
time  but  also  a  more  certain  action.  If  it 
is  desired,  the  man  at  the  switchboard  can 
without  leaving  his  post  shut  down  any 
generator,  bringing*  it  to  a  complete  stop, 
and  afterwards  .start  it  again.  The  gear 
connections  from  iV\e  trvoXoi  ^it  ^>\Oev  ^^v  *^ 
delicacy  of  adjustmewt  \s  ^oss>\iV,  ^xv^\ 
even  than  can  be  ohtamed  Vi'^  >\vt  ^tv^^\'^« 
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'he  motion  is  absolutely  positive  and  there 
an  be  no  change  except  by  the  will  of  the 
perator.  Where  alternating  current  gen- 
rators  are  in  use,  current  for  the  proper 
peration  of  the  device  is  geneally  obtained 
rom  an  exciter  circuit.  Where  it  is  desir- 
ble  to  use  an  independent  source  of  energy, 
pecial  motors  are  provided,  to  be  run  upon 
,  primary  or  secondary  batter>'  circuit. 
There  is  no  difficulty  in  operating  the  device 
irith  two  cells  of  common  dry  batteries. 
There  is  no  limit  to  the  distance  between 
he  controlling  push  buttons  and  the  gov- 
rnor.  If  the  space  is  very  great,  e.  g.,  sev- 
ral  miles,  telegraph  relays  are  installed 
lear  the  governor.  Telephone  or  telegraph 
vires  may  thus  be  used,  a  suitable  switch 
»eing  arranged  to  throw  them  out  of  service 
or  a  few  moments  while  synchronizing. 
Thus  in  electrical  distribution  systems,  the 
peed  at  the  generating  stations  may  be 
ontrolled  from  the  central  distributing  sta- 
ion. 

Further  information  about  this  ingenious 
levice  will  be  cheerfully  furnished  by  the 
^mbard  Governor  Co.,  of  Boston. 


is  brought  to  the  cleaner  under  pressure 
through  a  hose  attached  to  the  back  end  br 
a  patent  coupling,  which  makes  a  perfectly 
smooth  connection  without  any  obstrnaion 
to  the  movement  of  the  machine  ihrougji 
the  tubes  or  the  water  through  the  hose. 
The  arms  carrjing  the  cutters  are  pivoted 
in  the  spider  so  as  to  move  freely,  the  cen- 
trifugal force,  when  the  cleaner  is  at  work 
forcing  them  against  the  tube.  This  spidci 
is  screwed  fast  to  the  turbine  bucket  wheel 
which  revolves  on  two  sets  of  ball  bearings 
The  head  of  the  bolt  holding  the  turbine  ii 
the  shell  and  a  steel  cone  set  into  the  shell 
form  the  cones  of  the  ball  bearings.  ih< 
cups  being  on  either  end  of  the  lurbirw 
wheel.  The  guides  for  leading  the  water 
to  the  buckets  are  cut  through  the  inner  par- 
tition of  the  shell,  as  shown,  and  the  water 
after  leaving  the  cleaner  ser\'es  to  wash 
the  refuse  out  of  the  tube  and  away  from  the 
cleaner.  A  considerable  water  pressure  is 
desirable  but  not  necessary  in  its  operati<^n 
The  Lagonda  Manufacturing  Co.  will 
cheerfully  furnish  any  further  information 
that  may  be  desired. 
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Boiler-Tube  Cleaner. 

Till''  accompany  in|j^  illustration  shows 
the  latest  form  of  the  turbine  boiler- 
uIk'  I'U-aiRT  made  by  the  I^gonda  Manu- 
actiirin^  Company,  of  Springfield,  Ohio, 
rom  tlic  designs  of  .Mr.  Weinland.  The 
notive  power  for  driving  the  star-shaped 
utters  is  the  stream  of  water  which  flows 
iroiigh  the  turbine  Vn\ckcls  s\\o\\t\,  vW  to- 
iry  motion  of  Nvh\c\A  \s  Vt^txsIctt^Cl  \o  ^ 
lidcr  car|j  *   f?  ihc  cutter  arms.   T\\c  n\?A.q.t 


Motor-Driven  Engine  Lathe. 

THE  accompanying  engraving  shows  a 
24-inch  engine  lathe,  with  an  improvoJ 
method  of  electric  drive,  just  brought  nut 
by  The  American  Tool  Works  Company 
The  lathe  itself  is  the  regular  standard 
machine,  and  embodies  all  the  well  kno«n 
features  of  the  "American"  lathes.  Thf 
^'cci^  V  bed  ^ives  two  inches  additional 
VN  vcv^  ^n'vOcvwsX  \^\i\w%  >^<t  V-t-aA.    TVie  leail 
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the  pull  directly  under  the  cutting  tool,  thus 
centralizing  the  strain. 

The  3-horse-power  motor  is  of  the  double- 
commutator  type  and  is  mounted  on  a  sad- 
dle on  the  head,  with  communication  direct 
to  the  spindle  by  raw  hide  pinion  and  in- 
termediate slip  gear. 

The  controlling  apparatus  for  starting, 
stopping  and  reversing,  is  simply  and  con- 
veniently arranged  at  the  right  end  of  the 
carriage.  There  are  four  fundamental 
speeds  obtainable  from  the  motor  itself. 
through  the  speed  controller  directly  under 
the  head.  This,  with  the  spindle  gearing, 
gives  a  total  of  sixteen  distinct  and  posi- 
tive spindle  speeds  available.    The  efficiency 


Viewed  from  the  outside  it  will  be  found 
that  the  instrument  is  designed  somewhat 
on  the  lines  of  the  celebrated  Thompson 
indicator,  inasmuch  as  the  pencil  movement 
is  of  the  Thompson  pattern  improved.  This 
movement  is  chosen  because  it  furnishes  the 
most  rigid  arrangement  of  delicate  levers 
that  can  be  found  for  obtaining  the  recti- 
linear motion  of  the  pencil  desired.  It  is 
strong,  durable,  light  in  weight,  and  in  all 
ways  satisfactory.  The  interior  design  of 
the  indicator  is  shown  in  the  sectional  cut. 
The  lower  end  of  the  spring  terminates  in 
a  simple  ball  or  bead,  which  has  met  the 
lest  of  a  long  and  most  successful  period  of 
service  in  other  instruments. 


.AMERICAN        MOTOR-DRIVEN    L.XTHE. 


of  the  motor  is  practically  constant  at  all 
speeds,  and  it  reverses  at  the  same  speed  as 
when  going  forward.  • 

Any  further  information  regarding  these 
machines  will  be  gladly  given  by  the  Amer- 
ican Tool  Works  Co.,  of  Cincinnati,  who  are 
builders  of  lathes,  planers,  shapcrs.  and  up- 
right and  radial  drills. 


Star  Steam-Engine  Indicator. 

UNDER  the  modern  conditions  of  steam- 
engine  practice,  the  equipment  of  an 
engine  room  is  incomplete  unless  it  is  fur- 
nished with  an  indicator,  or  even  a  pair  of 
indicators.  In  the  instrument  herewith  de- 
scribed, there  has  been  an  endeavor  to  com- 
bine all  the  best  features  of  the  indicators 
which  have  preceded  it,  and  at  the  same 
time  to  introduce  some  point fi  of  special  dc- 
sign  which  none  have  heretofore  possessed. 


Owing  to  the  extreme  lightness  of  this 
construction,  and  the  fact  that  it  is  attained 
without  sacrifice  of  strength,  no  arrange- 
ment could  be  more  satisfactory.  At  the 
same  lime  it  furnishes  a  ball  and  socket  con- 
nection between  the  spring  and  the  piston, 
which  is  necessary  in  all  indicators  of  the 
Richards  type.  The  form  of  drum-spring 
a<l<)pted  is  the  helical  coil,  which  has  been 
fecund  by  long  experience  and  by  accurate 
tots  to  furnish  the  most  uniform  tension 
()n  the  driving  cord. 

One  of  the  improvements  introduced  con- 
sists in  the  attachment  of  the  cap  at  the 
top  of  the  cylinder  to  the  interior  shell  with- 
in which  the  piston  moves,  rather  than  to 
the  outer  shell,  thus  securing  and  maintain- 
ing the  most  correct  alignment  for  the.  vaa- 
tion  of  the  p\sloT\  ^t\d  \\.?.  lo^,  KV  ^^cvt  ^"^vcv^ 
time  the  intenoT  s\\e\\  \%  vcvon^V,  -^"^  vcv 
instrumet\ls  \vh\c\\  Ao  woX.  vo%?>^^^  ^'^^^  ^^'^" 
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e.  This  arrangement  also  provides  a 
cket  space  filled  with  working  steam  com- 
etely  surrounding  the  interior  shell,  and 
secures  a  uniform  temperature  with  abso- 
te  immunity  from  unequal  expansion. 
A  noticeable  feature  to  which  attention  is 
vited  is  the  means  for  unscrewing  and  re- 
eving the  cap  from  the  cylinder  with  the 
irts  attached  to  it.  The  cap  has  a  milled 
Ige  of  the  usual  construction,  but,  unlike 
struments  of  previous  makes,  the  edge  is 
•otected  by  a  hard  rubber  non-conducting 


in  the  act  of  turning  off  the  indicator  cod. 
In  previous  designs  the  operator  must  often 
use  considerable  dexterity  if  he  would  avoid 
getting  scalded  with  the  escaping  drops  of 
hot  water. 

The  piston  rod  of  the  Star  improved  indi- 
cator is  provided  with  an  adjustable  swivel- 
head  so  planned  that  the  position  of  the 
pencil  arm  can  be  varied  and  the  atmos- 
pheric line  drawn  at  any  desired  distance 
from  the  lower  edge  of  the  card,  without 
going  to  the  trouble  of  removing  the  piston 
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)vering.  This  covering  can  be  handled 
ith  absolute  comfort  lo  the  one  using  it, 
hereas  in  the  indicators  heretofore  made, 
i  every  one  who  has  operated  an  indicator 
lows,  it  is  impossible  to  unscrew  the  cap 
ithout  risk  of  burning  the  thumb  and  fin- 
tr  with  the  hot  metal.  Another  thing 
hich  will  be  appreciated  by  those  having 
e  active  handling  of  the  instrument,  is  the 
ovision  of  a  vent  tube  for  carrying  away 
e  waste  steam  and  hot  water  which  blows 
T  the  piston.  This  tube  is  attached  to  the 
de  of  the  cylinder  and  it  extends  a  suffi- 
ent  distance  below  the  body  of  the  instru- 
ent  to  fully  clear  it,  and  prevent  the  hot 
ater  which  is  mixed  \v\l\\  t\\e  5.\e^m  Uotvx 
'pping  on  the  hand  oi  i\Ae  opetsiXoT  N\\\\\e 


and  its  mechanism  from  the  cylinder.  It  is 
simply  necessary  to  screw  the  swivelhead 
up  or  down  the  desired  amount,  using  the 
thumb  and  finger. 

A  new  form  of  detent  motion  is  used  in  this 
instrument.  The  makers  have  discarded  the 
ratchet  and  pawl  which  has  become  familiar 
by  extended  employment  heretofore,  and 
designed  a  form  of  friction  clutch  which  is 
exceedingly  simple  and  effective.  It  con- 
sists simply  of  a  ball  which  is  thrown  into 
contact  with  a  groove  in  the  circumference 
of  the  drum-base. 

Most  of  the  details  are  clearly  shown  in 
the  cut,  but  any  further  information  will 
>o^  ^^^>3   ^N^Yv  \ys  >\v^  xsv^xc^\i■^^\^i.t«:s^  the 
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New  Processes  and  New  Appliances 


The  matter  here  published  is  not  paid  for,  nor  can  it  be  classed  as  advertising.  But  as  the  in- 
formation is  necessarily  obtained  from  those  who  offer  the  appliances  for  sale,  it  is  proper  to 
say  that  the  manufacturers,  rather  than  ourselves,  are  responsible  for  the  statements  made. 


Four-Cycle  Marine  Engine. 

TWK  L..zier  18-H.  P.  four-cycle  marine 
ciiizine  embodies  many  late  improved 
idea-  in  marine-gas-engine  construction. 
mid  i)(i^se>se>  many  features  of  merit  proh- 
;i1)ly  11' ;l  ciMiiliined  in  any  other  f«triii  or 
make  «  f  engine. 

One  striking  feature  iiottd  in  this  niotor 
111  c«>ini)aris()ii  with  other  make<  i>  the  fact 
that  all  parts 
needing  atten- 
tion are  very 
accessible,  and 
at  the  same 
lime  this  feat- 
ure is  coinl)ine(l 
with  a  very 
prep«)>sessing 
outside  appear- 
ance. These  en- 
g  i  n  e  s  are 
neither  of  the 
extremely  high- 
speed tyi)e.  with 
their  accom- 
panying vibra- 
tion and  exces- 
sive wear  on  all 
working  parts, 
nor  nf  the 
heavy,  cumber- 
s  (»  m  e.  sbiw- 
speed  type,  but 
an  up-to-date 
mean  between 
the  tw«.. 

The  inlet  and 
exhaust     valves 

are  of  the  same  size,  a  point  which  is  of  obvi- 
ous value,  and  all  valves  are  mechanically 
rfted.  which  feature  renders  them  absolutely 
certain  and  practically  noiseless  in  action, 
and  also  obviates  the  trouble  of  slicking  and 
fouling  which  is  liable  to  occnr  in  the  type 
of  vahcs  operated  by  siictioti.     The  engine 
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is   SO  designed  that  any  valve  may  be   re- 
moved   by    simply    unscrewing    the    cover 
which  is  set  in  the  head  over  it  without  re- 
moving any  of  the  piping  connected  with  the 
engine.      The    ignition    mechanism    is    very 
simple    and    of    the    '*hammer-break"    type. 
rhe  firing  plugs  occupy  a  central   position 
in  the  cylinder  head  and  may  be  easily  re- 
moved   and    the   sparking   joints   or   insula- 
tion   easily    ex- 
a  m  i  n  e  d.     All 
valve    chambers 
and  other  parts 
needing   protec- 
tion    from    the 
heat     are     well 
water  -  jacketed 
by      the      same 
form    of   rotary 
pump     used     in 
the  Lozier  two- 
cycle       engines. 
The    rotary 
pump  has  prov- 
ed   to    be   pref- 
erable to  the  re- 
ciprocating type 
on    account    of 
its  greater  sim- 
plicity,   absence 
of    valves,    and 
the   larger   sup- 
ply of  water  de- 
livered.      The 
pump    is    in    a 
very     accessible 
position    and   is 
driven      by      a 
chain.    The  water  is  conducted  from  one  en- 
gine cylinder  jacket  to  the  other  through  a 
cored    passage,    doing    away    with    the    un- 
sightly pipes  observable  in  many  other  ea- 

^'"^^-  Digitized  by  L^OOQle 

In   this   connccUoT\,  \Vvt  ^rtw^m'  •arcvo>\w\.  ^v 

piping  necessary  ioT  t\\e  \ws\.^\^\aotv  c\S.  >>x\^ 
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8-H.  P.  engine  is  noticeable.  This  point 
^as  borne  in  mind  in  designing  the  engine, 
nd  gives  the  motor  a  neat,  clean-cut  appear- 
nce.  and  makes  the  engine  one  which  is 
n  ornament  to  an  engine-room  rather  than 
n  unsiglnly  object. 

The  system  of  oiling  in  these  engines  is  a 

marked  improveinent  over  the  usual  melh- 
d.  and  instead  of  numerous  oil  cups,  all  re- 
uiring  attention,  two  sight-feed  oil  cups 
ike  care  of  oiling  the  entire  motor. 

The  governor  is  very  simple  and  all  its 
arts  are  accessible.  The  go  vernier  operates 
y  varying  the  lift  of  the  admission  valve. 

hich  is  superior  to  the  ordinary  method  of 
irottling  as  it  is  always  a  valuable  point 
)  throttle  the  gases  as  close  as  possible  to 
10  cylinder.  The  governor  is  set  to  hold 
le  engine  at  i8  horse  power,  and  with  the 
overnor  in  action  the  engine  will  run 
:eadily  at  full,  half,  or  no  load.  In  case 
f  heavy  seas  where  the  screw  is  liable  to 
Dme  out  of  the  water,  the  engine  will  run 
ithout  racing,  or  without  appreciable  in- 
•ease  in  speed.  When  under  way  and  on 
)ng  runs,  the  governor  may  be  immediately 
isengaged  by  a  small  latch,  and  the  engine 
'ill  develop  fully  20  liorse  power,  the  gov- 
rnor  o])viou.sly  being  necessary  only  when 
:opping.  reversing,  making  landings,  and 
1  heavy  seas. 

In  addition  to  the  automatic  govern<^r, 
lere  are  several  other  means  of  c«^ntrolling 
id  regulating  the  engine  mechanicaily.  In- 
ead  of  tile  «u'(liir<iry  relief  valves  with  their 
.)nse(|uent  noise  and  admission  (^i  smoke 
id  burnt  oil  into  the  engine-room,  a  <>m\\\\ 
;md  lever  is  employed,  by  means  ^A  which 
ic  e.xhaust  valves  can  be  lifted,  relieving 
le  compression  and  causing  the  engine  t<» 
in  slowly  or  the  lly- wheel  to  be  turned 
V  hand  with  very  little  exertion. 

For  further  regulati«)n.  a  small  hand  lever 
)nveniently  place<l  at  the  fn)nt  «)f  the  en- 
Ine  all«)ws  the  position  of  the  igniter  cam 
lafts  to  be  changed,  causing  a  change  in 
le  time  of  ignition:  and  still  another  means 
t  controlling  the  engine  is  furnished  by 
cans  of  a  butlerlly  throttle  between  the 
if>ori/cer  and  inlet  valves. 
The  material,  construction  and  workman- 
lip  of  this  engine  are  of  a  very  high 
•ado.  All  connecting  n^d,  cam  shaft  and 
ink  shaft  bearings  are  broiA7.e-\)us\\eA,  ^w^ 
'  cams,  governing  parts,  and  \a\vc  \\\ec\v 


anism  are  case-hardened,  giving  longer  li 
with  less  friction. 

The  cylinder  head  is  in  one  piece  in  be 
engines,  and  for  convenience  in  lifting 
there  is  a  strong  eye-bolt  centrally  placed. 

The  inlet  and  exhaust  valves  are  on  c 
posite  sides  of  the  engine  with  a  slight  b 
equal  overhang,  giving  a  very  well  balanc 
appearance  to  the  motor.  The  engine  ai 
clutch  are  placed  on  an  auxiliary  iron  be 
plate  firmly  screwed  thereto,  making  t 
whole  outfit  self-contained.  At  the  aft 
end  of  this  bed-plate  is  installed  our  ba 
bearing  thrust,  adjustable  for  both  forwa 
and  reverse  thrust,  which  feature  of  a 
justability  is  obtained  on  but  few  engines. 

Further  information  concerning  this  ii 
teresting  engine  will  be  gladly  given  by  d 
Lozier  Motor  Co.,  of  Piatt sburg.  N.  Y. 


The  "Wear  Well"  HydrauUc  Leather 
Packings. 

THE  Detroit  Leather  Specialty  Co..  ( 
Detroit,  Michigan,  is  placing  on  th 
market  a  special  hydraulic  leather  packin 
bearing  the  trade  mark  "Wear  Well." 

The  leather  is  tanned  specially  for  thi 
company  by  one  of  the  leading  tanners  ii 
the  United  States,  and  has  been   subjecte* 


WKAR   WELL      LEATHER  rAlKI.N'G. 

to  a  pressure  test  of  5,000  pounds  to  th 
square  inch. 

The  packings  are  formed  by  machine' 
which  have  been  constructed  especially  fo 
this  class  of  work,  so  that  the  leather  doe 
not  crack  or  tear  in  any  way  when  sub 
jected  to  a  strain  such  as  is  necessary  ii 
forming  up  a  U-shaped  packing. 

The  cuts  which  are  shown  serve  to  illus 
trate  some  of  the  various  styles  that  thi 
company    is    manufacturing    for    hydrauli 

TVt  \i^\xo\X  Vjwl'Ccv^t   '^iV^^rvAvj  ^jti,  Vt) 
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been  eminently  successful  in  assisting  man- 
ufacturers who  have  experienced  trouble 
in  properly  packing  their  machines,  and  if 
you  send  the  officers  of  this  company  your 
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specihcatinn>  they  will  take  pleasure  in 
submit  ting  samples  of  a  packnig  which  they 
claim  will  last  longer,  show  a  greater  effi- 
ciency and  sustain  a  greater  pressure  than 
any  <»tlKT  make  yet  priKluced. 


Compound  Air  Compressor. 

AXEW  type  of  air  compressor,  built 
at  the  Franklin  (Pa.)  Air  Com- 
pressor Works  of  the  Chicago  Pneumatic 
T(.ol  Company  is  shown  on  page  iv.  This 
machine  represents  the  latest  product 
in  this  exacting  field,  and  is  designed  to 
meet  the  growing  demand  for  higher  effic- 
iency in  air  compression  that  naturally  at- 
tends the  steadily  increasing  adoption  of 
pneumatic  machinery,  in  all  branches  of  in- 
dustry. It  is  known  as  the  Class  C.  S.  C. 
pattern,  designed  for  a  delivery  air  pres- 
sure of  ICO  pounds  per  square  inch,  with  a 
steam  pressure  of  ico  to  150  pounds.  The 
compressor  illustrated  has  low-pressure 
steam  cylinder  31  inches  in  diameter,  high- 
pressure  steam  cylinder  20  inches  in  diam- 
eter, low-pressure  air  cylinder  28  inches 
in  diameter,  and  high-pressure  air  cylinder 
16' j  inches  in  diameter,  all  cylinders  being 
24-inch  stroke. 

The  capacity  of  the  compressor  is  1710 
cubic  feet  of  free  air  per  minute  when  op- 
erated at  100  revolutions,  or  2052  cubic  feet 
at  120  revolutions. 

In  design,  the  frames  follow  the  most  ap- 
proved Corliss  construction  and  are  of  ex- 
ceptional strength,  to  withstand  extreme 
strains  without  producing  wechanicul  dis- 
tress.    The  steam  and  air  cylinders  are  tied 


tandem  to  each  other  with  heavy  tie  rods 
and  are  rigidly  supported  by  a  sole  plate, 
which  extends  beneath  all  four  cylinders. 
The  pillow  blocks  have  extra  broad  pedes- 
tals and  all  frames  are  planed  perfectly 
true  on  the  bottom,  assuring  a  perfect 
alignment. 

All  cylinders  are  of  extra  close  grain 
iron,  with  appropriate  thickness  for  rebor- 
ing,  and  are  bored  absolutely  true  and  par- 
allel. Steam  and  air  pistons  are  of  solid 
type,  cored  hollow  to  avoid  unnecessary 
weight,  and  are  provided  with  snap  rings  of 
special  iron  carefully  fitted  to  place.  They 
have  no  ft^llowers  or  bolts,  thus  avoiding 
liability  of  accident.  Stuffing  boxes  are  of 
ample  depth.  Piston  rods  are  of  steel, 
turned  true  and  polished. 

The  air  cylinders  and  cylinder  heads  are 
thoroughly  water  jacketed.  Provision  is 
made  for  a  circulation  of  cold  water  the 
entire  length  of  the  cylinder,  the  water 
passing  also  through  the  heads,  its  cooling 
effect  being  especially  concentrated  around 
the  discharge  valves,  which  naturally  sus- 
tain all  of  the  heat  due  to  compression  and 
friction  that  has  not  been  eliminated  by  the 
water  jacket  during  the  actual  process  of 
compression. 

A  novel  feature,  the  value  of  which  as  a 
safeguard  cannot  be  over-estimated,  is  an 
outside    water    connection    for    conducting 
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the  circulation  of  water  between  air  cylinder 
and  cylinder  head,  excluding  the  possibility 
of  serious  accident  through  water  entering 
the  interior  of  the  cylinder  should  vVwt  ^K^'i- 
ket  between  cisiyffi^ly  ^^^  \v^^d  \itcow\R.  m- 
effective. 
The  bearings  are  exce^V\ottfa\\>r  Vw^^  ^»^ 
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ell  proportioned.  The  main  bearings  are 
rovidcd  with  removable  shell  boxes  and 
ily  the  best  phosphor  bronze  and  genuine 
ibbitt  metal  are  used.  All  bearings  are 
Ijustable  for  wear,  with  ample  provision 
)r  oiling.  Steam  valves  are  balanced  slide 
lives,  adjusted  to  realize  the  highest  at- 
linable  cciMnuiy  in  the  consumption  of 
eam  and  are  provided  with  Meyer  inde- 
sndent  aJjustal)le  cut-off.  All  valves  have 
rovision  for  readjustment  when  required 
y  wear. 

The  air  inlet  and  discharge  valves  are  of 
le  poppet  type,  placed  in  the  cylinder 
eads  from  the  outside,  and  immediately 
:cessible  for  adju.stment  or  repair  with- 
ut    removing    the    cylinder    heads.      The 


mechanism    which    may    be    examined, 
ground  and  adjusted  separate  from  the  co 
pressor. 

The  valve  seats  are  of  bronze  and  1 
springs  of  steel,  light  enough  to  minim 
resistance  in  opening,  yet  strong  enough 
promptly  seat  the  valve  in  closing.  The  p 
portion  of  valve  area  to  cylinder  area  is  < 
ceptionally  liberal,  enabling  the  cylinder 
fill  freely  at  each  stroke,  without  volumet 
loss,  or  impaired  efficiency  due  to  the  wi 
drawing  effect  of  insufficient  valve  area. 

The  cylinder  flanges  are  recessed  to  effi 
tually  prevent  the  valves  from  falling  ir 
the  cylinders,  avoiding  the  necessity  of 
guard  plate  and  the  consequent  clearar 
loss  resulting  from  its  use.     The  cranks  a 
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live,  valve  stem  and  head  arc  fnrgcd  in 
le  piece,  (.'iilirely  avoiding  the  use  c^f  tlango 
Lits.  jam  nuts,  split  j)ins  or  other  contriv- 
ices  intended  to  serve  as  a  head  for  the 
em,  which  need  constant  supervisio  i, 
ith  continual  liability  to  w«^rk  loose,  A 
'ature  of  more  than  ordinary  imp<irtance 
nbodied  in  this  valve  is  the  valve  seat, 
hich  is  a  part  entirely  separate  from  the 
dinder  proper  and  which  may  he  removed, 
^placed  or  renewed  whenever  occasion  re- 
lires.  In  most  forms  of  air  compressors  em- 
oying  poppet  valves,  the  valve  seat  forms 
1  integral  part  of  the  cylinder  head,  afford- 
ig  no  opportunity  for  renewal  when  it 
•comes  worn;  but  in  l\us  m;)Lc\v\w<i  t\v<t 
/ve  and   seat   form  a   comp\ele  ^\tce  ol 


of  disc  pattern,  made  from  best  <|ualiiy  cha 
coal  iron.  Shafts  and  crank  pins  are  fnrci 
to  their  places,  the  former  being  keyed  ai 
the  latter  riveted,  especial  care  being  e 
erted  to  have  the  shaft  and  pins  absolutt 
parallel.  The  crank  pins  are  of  speci 
ground  steel.  Crank  shafts  are  of  unusii 
strength,  made  from  best  hammered  m 
chinery  steel,  accurately  turned  and  finishe 
Connecting  rods  are  made  from  Ik 
forged  steel,  carefully  finished.  Boxes  a 
adjustable  for  wear,  and  accord  with  tl 
most  approved  practice,  in  all  classes 
compressors.  The  guides  are  bored  ai 
crossheads  arc  provided  with  babbitt* 
^\vo^^  'a.V  \\v^  \o^  ^wd  bottom,   with  wed] 
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A  combined  speed  and  pressure  regulating 
governor,  having  a  connection  to  the  air 
receiver,  is  provided,  and  regulates  the 
steam  supply  to  the  compressor  to  suit  the 
air  consumption,  maintaining  a  constant  air 
pressure,  even  though  the  demand  he  inter- 
mittent. Working  in  combination  with  this 
governor  is  a  speed  governor  for  regulating 
the  speed  of  the  engine. 

The  inter-cooler  furnished  with  this  type 
of  compressor  consists  of  a  set  of  tubes  en- 
circled by  a  steel  shell,  into  the  heads  of 
which  the  tubes  are  fitted,  suitable  provision 
being  made  for  expansion  and  contraction. 
A  constant  circulation  of  cold  water  is  mai  i- 
tained  through  the  tubes,  and  the  com- 
pressed air  from  the  initial  compressing 
cylinder  enters  the  inter-cooler  on  one  side 
and,  after  thorough  distributi(Hi  and  con- 
tact with  the  tubes,  discharges  from  the 
other  side,  passing  to  the  next  compressin^i: 
stage.  Ade(|uate  provision  is  made  for 
readily  cleaning  the  interior  of  the  inter- 
cooler,  and  the  tubes,  being  of  composition 
metal,  do  not  rust  or  become  foul.  This 
arrangement  is  superior  to  that  in  many 
other  forms  of  compound  compressors. 
where  the  advantages  to  be  derived  from 
two-stage  compression  are  not  realized  be- 
cause of  inadequate  cooling  surface  in  the 
inter-cooler,  or  because  the  air  comes  into 
contact  with  the  cooling  surfaces  but  once  in 
passing  through  the  inter-cooler. 

Complete  provision  is  made  for  automatic 
oiling,  sight-feed  lubricators  of  ample  ca- 
pacity being  furnished  for  steam  and  air 
cylinders,  centrifugal  oilers  for  crank-pin 
bearings,  and  oil  cups  of  approved  pattern 
for  all  wearing  parts. 

Steam  and  air  cylinders  have  indicator 
connections,  and  indicator  diagrams  are 
taken  under  the  exact  working  conditions. 

This  type  of  compressor  is  built  in  three 
sizes  ranging  in  capacity  from  500  to  2,000 
cubic  feet  of  free  air  per  minut".  and  i<;  also 
built  with  simple  steam  cylinders,  for  plants 
where  the  available  steam  pressure  does  not 
warrant  compounding.  Single  and  duplex 
compressors  in  a  variety  of  sizes  are  also 
manufactured. 

Compressors  of  this  type  are  in  operation 
at  many  plants,  and  any  further  information 
will  be  furnished  by  the  Chicago  Pneumatic 
Tool  Co..  Fisher  Building,  Chicago,  and  95 
Liberty  St     \>iv  York. 


Heavy  Upright  Drilling  Machines. 

THE  upright  drill  here  shown  is  a  thor- 
oughly serviceable  high-grade  machine 
and  is  made  with  6  or  7  .spindles  having 
either  14  or  18  inches  swing.  The  table  is 
extra  heavy  and  is  thoroughly  braced,  and 
it  has  a  great  length  of  travel,  ranging  from 
o  to  32  inches  between  the  .spindles  and  the 
table.  The  countershaft  is  attached  to  the 
back  of  the  columns  and  is  supported  at  both 
ends  with  floor  hangers.  The  driving  pul- 
leys are  10  inches  by  3  inches,  and,  like  all 
the  other  pulleys  on  the  machine,  are  fin- 
ished on  the  inside  to  prevent  shaking  when 
running  at  high   speed. 

The  driving  cones,  being  what  are  com- 
monly called  "two-piece  cones."  are  the  best 
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constructed  pulley  known  to  the  trade.  The 
spindle  pulleys  run  on  stationary  sleeves 
and  do  not  wear  the  spindle  out  of  line.  All 
the  small  posts  are  connected  at  the  top 
with  a  solid  yoke.  The  faces  of  the  posts 
and  column  are  surfaced  to  the  plate  and 
frosted.  .All  the  sliding  surfaces  are  scraped 
.'nd  fitted.  Every  detail  is  of  standard  ma- 
chine-tool finish  and  accuracy. 

These  6  and  7-spindle  upright  drills  weigh 
i,5co  pounds  and  1.575  pounds,  respectively, 
and  are  especially  intended  for  manufac- 
turers having  need  of  a  machine  that  is 
heavier  in  the  column  and  the  table  tKsi^ 
the  usual  des'\g\\.  Xtv^  1\\t\\\<it  \w\c^rK\a.>Cv3^ 
will  be  cheetiuWy  %\\ew\\^'  \\\*i  m^w\3\^^v>^^'^^^ 
Mr.  H.  G.  Bart!  oi  \\oTcesvcx,>\^s^. 
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Pneumatic  Rotary  Drill. 

■^  HE  combination  of  a  simple  and  practi- 
cal design  with  the  best  workmanship 
tainable,  is  necessary  to  the  success  of  a 
eumatic  machine  of  any  kind.  Probably 
I  other  class  of  machinery  is  called  upon 
r  such  exacting  service,  taking  everything 
to  account. 

Remembering  all  this,  the  Philadelphia 
leumatic  Tool  Co.  have  placed  their  works 
here  they  can  draw  upon  one  of  the  larg- 
t  communities  of  good  machinists  in  the 
orld,  and  they  have  put  the  highest  skill 
to  their  shops.    They  have  provided  them- 


work  that  is  put  on  all  the  PhiUdeli^i; 
Company's  tools.  They  have  improved  pis 
ton  blades  fitted  with  packing  strips  that  n 
quire  no  attention  to  keep  them  tight.  Thes 
are  so  made  that  as  the  machine  wears,  ili 
bore  of  the  cylinder  acquires  a  glassy  polisl 
similar  to  that  found  in  steam  cylinder 
This  precludes  the  possibility  of  future  d< 
structive  wear. 

The  Keller  rotary  drills  are  made  rcvcrs 
ble  by  a  simple  turn  of  a  lever.  This  niak< 
them  useful  for  tapping,  flue- rolling  an 
similar  work.  They  are  the  most  rugge 
[meumatic  drills  made,  and  years  of  senic 
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elves  with  simple  and  practical  designs,  and 
ley  make  certain  that  every  machine  sent 
ut  is  all  that  the  best  material  and  work- 
lanship  and  rigid  inspection  can  secure  for 

The  Keller  rotary  drill  which  this  company 
lanufacturcs  has  long  been  a  favorite  in 
ridge  shops,  boiler  shops  and  shipyards,  be- 
ause  it  will  do  the  heaviest  work  and  stand 
lie  hard  usage  incident  to  such  service. 

There  is  nothing  delicate  or  complicated 
bout  these  rotary  drills.     While  built  for 
^e  hardest  service  they  can  V>e  pwx  Xo,  v\\e^ 
T  finished  with  the  high  gtaAe  o\  tv\;ic\\\\\c 


have  demonstrated  their  great  dural>ility  b 
yond  question. 

The  No.  II  rotary  drill  which  is  herewi 
illustrated  is  more  in  demand  than  any  oth 
size  the  Philadelphia  Pneumatic  Tool  C 
makes.  It  is  designed  for  general  and  hca^ 
work  in  boiler  shops,  machine  shops,  shi 
yards,  bridge  shops,  locomotive  shops  ai 
railway  repair  shops.  It  is  adapted  to  dri 
ing,  reaming,  tapping,  flue-rolling  and  ?ta 
bolt  screwing. 

This  drill  weighs  45  pounds  and  it  runs 
\^  T^Nc\w\Ssycv%  -^^ix  YcvvwoNjt,  "N\%\x\^  ^5,  cut 
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doing  rapid  work  in  steel  its  capacity  is  i^ 
inches  for  drilling,  i]4  inches  for  reaming 
and  1^4  inches  for  tapping. 

There  are  three  other  sizes  of  these  rotary 
drills.  It  is  a  mistake  to  suppose  that  they 
use  more  air  than  drills  of  the  piston  type. 
Repeated  tests  have  proven  that  for  the 
amount  of  metal  removed,  or  work  done,  the 
air  consumption  is  practically  the  same  for 
both  types,  while  the  greater  simplicity  and 
consequent  durability,  of  the  rotary  drills 
make  them  much  more  desirable. 

The  Philadelphia  Pneumatic  Tool  Co.,  of 
Philadelphia,  will  be  glad  to  furnish  any 
further  information  desired  concerning  these 
tools. 


Mechanical  Oil  Cup. 

REALIZING  the  demand  for  a  positive 
mechanically-operated  lubricator,  the 
Lunkenheimer  Company,  after  much  study 
and  experimenting  has  brought  out  a  first- 
class  oil  pump.  This  mechanical  method 
(/f  lubrication  is  more  reliable  than  that  ob- 
tained by  lubricators  hydrostatically  oper- 
ated, and  when  the  apparatus  is  properly 
constructed,  the  oiling  is  absolutely  posi- 
tive, and  all  of  the  oil  fed  to  the  pump  is 
bound  to  be  forced  to  the  steam  chest  or 
cylinder  of    the  engine. 

From  the  illustration  it  will  be  seen  that 
the  driving  mechanism  is  of  the  ratchet 
type  and  is  operated  by  the  clutches  F  and 
A^  that  work  co-operatively  by  the  motion 
of  the  rod  /.  which  can  be  attached  to  the 
eccentric  rod.  or  other  moving  parts  of  the 
engine,  by  the  couplings  K  and  M.  The 
motion  thus  obtained  is  transmitted  to  the 
piston  E  by  the  crank-pin  mechanism  H 
and  G. 

The  ratchet  wheel  P  is  provided  with  a 
handle  whereby  it  can  be  rotated  by  hand  in 
case  it  is  desirable  to  force  a  quantity  of  oil 
at  any  time,  as,  for  example,  when  starting 
the  engine. 

By  moving  the  part  K  up  or  down  the 
rod,  the  stroke  of  the  pump  can  be  length- 
ened or  shortened,  as  desired,  thus  regulat- 
ing the  amount  of  oil  fed  by  the  pump,  in- 
dependent of  the  feed  from  the  oil  cup.  The 
joints  of  the  cup  are  tight,  the  sight-feed 
glass  being  packed  so  as  to  prevent  the  ac- 
cess of  air  that  would  have  a  tendency  to 
cause  the  cup  to  feed  after  the  engine  had 


ceased  running.  This  construction  and  the 
use  of  check  valves  in  the  pump  prevent  the 
oil  supply  from  flooding. 

The  outlet  C  is  piped  to  the  steam  pipe 
or  chest  of  the  engine,  and  the  spring  check 
valve  X  should  be  placed  as  near  the  end 
of  the  pipe  as  possible,  preferably  into  the 
steam  pipe. 

The  bottom  of  the  pump  body  B  is  tapped 
with  a  ^1-inch  pipe  thread  to  receive  a  stand 
so  that  it  can  be  placed  wherever  desired. 
The  pump  is  substantially  constructed,  the 
workmanship  being  of  the  best  quality,  and, 
as  the  parts  are  made  to  jigs  and  templets, 
they  can  all  be  easily  renewed,  being  per- 
fectly interchangeable. 


LUNKENHEIMER  OIL  PUMP. 

The  ratchet  wheel  D  and  pawls  P  and  N 
are  made  of  tool  steel,  tempered  and  hard- 
ened. All  other  metal  parts  about  the 
pump  are  made  of  the  verj-  best  hard  bronze 
composition. 

The  Lunkenheimer  mechanical  oil  pump 
has  no  equal  as  regards  simplicity  and  pos- 
it iveness  of  operation.  They  are  carefully 
tested  before  shipment  and  satisfaction  is 
guaranteed.  The  pump  is  listed  with  or 
without  the  oil  cup.  The  cup  usually  sup- 
plied with  the  pump  is  the  Lunkenheimer 
No.  5  ''Sentinel"  snap-lever  sight-feed  cup, 
and  imless  otherwise  specified,  the  pump 
will  be  sent  complete  with  the  oil  cu^. 

Any  further  \t\ioTTrv^\AOw  ^t^\\^\  ^n'^  \«. 
gladly  furnished  h^  \ht  IjwwVer^^tvrev^^  Coxa- 
I-any  of  C\nc\v\v\aV\. 
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Gasoline  Locomotives. 

rHE  cut  on  this  page  is  a  fair  illustra- 
tion of  the  Weber  mine  and  industrial 
>comotive.  It  is  supplied  with  a  scrubber 
)r  neutralizing  the  effects  of  the  products 
f  combustion  for  tunnel  work,  or  with  a 
lb  for  the  surface  work.  The  frame  is  of 
:eel,  and  by  its  peculiar  construction  great 
rrength  and  rigidity  is  obtained  to  with- 
:and  hard  usage.  All  holes  are  drilled  and 
^amed,  and  turned  drift  bolts  hold  the  parts 
Dlidly. 

The  engine  is  of  the  double-opposed  cyl- 
ider  typo,  and  handles  the  load  with  ease 


applied.  The  scrubber  is  both  simple  a 
effectual,  and  needs  only  two  or  three  m 
utes  attendance  a  few  times  a  day.  It 
durable  and  not  likely  to  get  out  of  ord 
It  diminishes  the  objectionable  effects  of 
products  of  combustion  to  a  minimi 
From  the  engineer's  seat  all  levers  j 
valves  for  controlling  the  locomoiive 
within  easy  reach,  and  he  is  able,  by  ont 
the  improvements,  to  cut  out  either  cylin 
from  work  (as  when  running  with  lii 
loads  or  switching  and  coupling  cars),  tl 
reducing  the  consumption  of  gasoline, 
the  locomotive  is  constructed,  the  engin 
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nd  the  least  possible  vibration.  Both  hot- 
.ibc  and  electric  ignition  are  used.  The  en- 
inc  transmits  the  power  to  the  drivers  by 
tcel-cut  gearing  and  the  different  motions 
-forward,  backward  and  stops — are  con- 
rolled  by  steel  clutches  thai  are  operated  by 
jvers.  The  axle  boxes  are  provided  with 
crtical  spaces  for  spring  cushions  to  avoid 
ar.  The  drive  wheels  have  steel  tires 
shrunk  on)  and  are  pressed  on  the  axle 
nd  keyed.  The  system  of  supplying  gaso- 
ine  to  the  engine  is  simple,  positive  and 
equires  scarcely  any  attention.  The  loco- 
fiotive  is  supplied  with  a  powerful  brake, 
nd  when  a  very  quick  sxo^  \s  wcc^ss^t-^ 
oth  the  brake  and  reverse  c\v\tc\\  c^tv  \i^ 


is  able  to  look  ahead  so  that  he  may  see  < 
st ructions  on  the  track. 

The  4-ton  locomotive,   illustrated  in 
cut,  is  now  in  operation  in  a  tunnel  on 
property  of  The  Batopilas  Mining  Co., 
Batopilas,  Mexico.    As  this  tunnel  is  aim 
2  miles  long  the  question   of  vitiating 
air,  by  the  exhaust  gases  from  the  eng: 
was  a  serious  one.     This  was  overcome 
washing  these  gases  in  the  scrubber  she 
on  the  right  hand  side  of  the  engine. 

The  Weber  Gas  and  Gasoline  Engine  i 
of  Kansas  City,  will  be  pleased  to  fun 
any  more  information  concerning  these 
vtT<is\Sx\\|,  ^?k.scA\\vi.  locomotives  ihat  may 
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Coming  Society  Meetings. 

American  Asscxtiation  for  the  Ad- 
vancement OF  Science.  Sec. :  Prof.  L.  O. 
Howard,  Cosmos  Club,  Washington,  D.  C. 
Annual  meeting,  Dec.  29  to  Jan.  3,  Wash- 
ington. 

American  Gas  Light  Association.  Sec. : 
A.  E.  Forstall,  58  William  street,  New  York. 
Annual  convention,  Oct.  15,  New  York. 

American  Institute  of  Electrical  En- 
gineers. Sec:  Ralph  W.  Pope,  95  Liberty 
St.,  New  York.  Regular  meetings  on  fourth 
Friday  of  each  month,  12  W.  31st  St.,  New 
York.  Oct.  24,  paper  by  Prof.  Chas.  P. 
Matthews:  "An  Integrating  Photometer  for 
Glow  Lamps  and  Sources  of  Like  Intensity." 

American  Institute  of  Mining  Engi- 
neers. Sec. :  R.  W.  Raymond,  99  John  St., 
New  York.  83rd  meeting,  Oct.  14,  etc..  New 
Haven,  Conn. 

American  Railway  Association.  Sec: 
W.  F.  Allen,  24  Park  Place,  New  York. 
^leeting  Oct.  22,  Detroit, 

American  Railway  Engineering  and 
Maintenance  of  Way  Association.  Sec. : 
L.  C.  Fritch,  Cincinnati.  Annual  meeting, 
March,  1903, 

American  Society  of  Civil  Engineers. 
Sec.:  C.  W.  Hunt,  220  W.  57th  St.,  New 
York.  Regular  meetings,  first  and  third 
Wednesdays  of  each  month.  Oct.  i,  paper 
by  Theron  A.  Noble,  on  "The  Flow  of  Water 
in  Wood  Pipes;"  Oct.  15,  paper  by  R.  G. 
Allanson-Winn,  on  "The  Protection  and 
Improvement  of  Foreshores  by  the  Utiliza- 
tion of  Tidal  and  Wave  Action."  Annual 
meeting,  Jan.  21  and  22,  1903. 

American  Society  of  Mechanical  En- 
gineers. Sec. :  Prof.  F.  R.  Hutton,  12  W. 
31st  St.,  New  York.  Semi-annual  meeting 
Dec,  2-5. 

American  Society  of  Municipal  Im- 
provements. Sec  :  Geo.  W.  Tillson,  Munici- 
pal Building.  Brooklyn,  N.  Y.  Annual  meet- 
mg.  Oct.  7.  8  and  9,  Rochester,  N.  Y. 

American  Society  of  Railroad  Super- 
intendents. Sec:  C.  A.  Hammond,  Mt. 
Vernon,  N.  Y.    Annual  meeting,  Oct.  2. 

American  Street  Railway  Association. 
Sec:  T.  C.  Penington.  2020  State  St.,  Chi- 
cafiTO.  Annual  meeting,  Oct.  8,  9  and  10, 
Detroit. 

Association  of  Railway  Superintend- 
ents of  Bridges  and  Buildings.  Sec:  S. 
F.  Patterson,  Concord,  N.  H.  Annual  con- 
vention, Oct.  21,  22  and  23,  Minneapolis, 
Minn, 


Boston  Society  of  Civil  Engineers.  Sec. : 
S.  E.  Tinkham,  715  Tremont  Temple.  Reg- 
ular meetings  on  third  Wednesday  of  each 
month,  except  January,  when  on  fourth 
Wednesday. 

Canadian  Railway  Club.  Sec:  M.  P. 
Kelly,  Montreal.  Regular  meetings  on  sec- 
ond Tuesday  of  each  month. 

Canadian  Roadm  asters^  Association. 
Sec. :  J.  Drinkwater,  Winchester,  Ont.  Meet- 
inp^  Oct.  9. 

Canadian  Society  of  Civil  Engineers. 
Sec:  Prof.  C.  H.  McLeod,  877  Dorchester 
St.,  Montreal.  Regular  meetings.  Oct.  9, 
23:  Nov.  6.  20.    Annual  meeting,  Jan.  8. 

Central  Railway  Club.  Sec  :  Harry  D. 
Vought,  62  Liberty  St.,  New  York.  Regular 
meetings  on  second  Fridays  of  Nov.,  Jan., 
March,  May,  Sept.,  Hotel  Iroquois,  Bu^alo. 

Chicago  Electrical  Association.  Sec: 
W.  J.  Warder,  Jr.,  900  Warren  Ave.  Regu- 
lar meetings  on  first  Friday  of  each  month. 

Civil  Engineers'  Club  of  Cleveland. 
Sec:  Arthur  A.  Skeels.  689  The  Arcade. 
Regular  meetings  on  second  and  fourth 
Tuesdays  of  each  month. 

Civil  Engineers'  Society  of  St.  Paul. 
Stc :  G.  S.  Edmondstone.  Reg^ular  meetings 
on  second  Monday  of  each  month. 

Engineering  Association  of  the  South. 
Sec. :  H.  M.  Jones.  1000  Broad  St.,  Nash- 
ville. Tenn.  Regular  meetings  on  second 
1  hursday  of  each  month,  at  Vanderbilt  Uni- 
versity. 

Engineers'  Club  of  Chicago.  Sec :  B. 
W.  Thurtell.  1223  New  York  Life  Building. 
Regular  meetings  on  first  and  third  Tues- 
days of  each  month. 

Engineers'  Club  of  Cincinnati.  Sec: 
T.  F.  Wilson.  P.  O.  Box  333.  Regular  meet- 
ings on  third  Thursday  of  each  month. 

Engineers'  Club  of  Columbus  (Ohio). 
Sec:  H.  M.  Gates,  12^  North  High  St. 
Regular  meetings  on  first  and  third  Satur- 
days of  each  month. 

Engineers'  Club  of  Minneapolis.  Sec : 
Edw.  P.  Burch,  1210  Guaranty  Bldg.  Regu- 
lar meetings  on  third*Monday  of  each  month. 

Engineers'  Club  of  Philadelphia.  Sec : 
L.  F.  Rondinella,  1122  Girard  St.  Regular 
meetings  on  first  and  third  Saturdays  of  each 
month. 

Engineers'  Club  o?  St,  \ja\3\s».   ^tQ.,\X^. 
W.  Roper,  920  'RVsAlo  ^\d^.   ^<t«o\^^  Y^^^'n. 
ines  on  first  and  iVvud  ^  ^tvc&^^-^s  ov  ^accv 
month. 


THE    ENGINEERING    MAGAZINE. 


Engineers'  Society  of  Western  New 
foRK.  Sec. :  George  T.  Roberts,  <^5  EUicott 
>quare,  Buffalo.  Regular  meetings,  first 
Tuesday  of  each  month. 

Engineers'  Society  of  Western  Penn- 
YLVANiA.  Sec. :  Chas.  W.  Ridinger,  410 
*enn  Ave.,  Pittsburg.  Regular  meetings  on 
bird  Tuesday  of  each  month. 

Franklin  Institute.  Sec:  Dr.  Wm.  H. 
Vahl,  15  South  7th  St.,  Philadelphia.  Gen- 
ral  meetings  on  third  Wednesday  of  each 
lonth.  Regular  monthly  meetings  of  the 
arious  sections  on  other  days. 

International  Association  of  Munici- 
AL  Electricians.  Sec. :  Frank  P.  Foster, 
'oming,  N.  Y.  Meeting,  Oct.  7,  8  and  9, 
Richmond,  Va. 

Iowa  Railroad  Club.  Sec:  J.  A.  Wag- 
er, Des  Moines,  Iowa.  Regular  meetings 
n  third  Tuesday  of  each  month. 

Louisiana  Engineering  Society.  Sec. : 
r.  W.  Lawes,  712  Union  St.,  New  Orleans. 
Regular  meetings  on  the  second  Monday  of 
ach  month. 

Montana  Society  of  Engineers.  Sec: 
Lichard  R.  Vail,  Butte,  Mont.  Regular 
leetings  on  second  Saturday  of  each  month. 

National  Electric  Light  Association. 
ec :  James  B.  Gaboon,  136  Liberty  St.,  New 
'ork.    Meeting,  May,  1903,  Chicago. 

New  England  Cotton  Manufacturers' 
lSSOCiation.  Sec:  C.  J.  H.  Woodbury, 
oston.  73rd  meeting  Sept.  30  to  Oct.  2,  at 
2  W.  31st  St.,  New  York. 

New  England  Railroad  Club.  Sec. : 
;dw.  L.  Janes,  Back  Bay  P.  O.,  Boston, 
.egular  meetings  second  Tuesday  in  each 
lonth  at  Pierce  Hall,  Copley  Square. 

New  York  Railroad  Club.  Sec:  W.  B. 
ereance,  168  Montatrue  St.,  Brooklyn.  Reg- 
lar  meetings  on  third  Thursday  of  each 
lonth  at  349  Madison  Ave.,  New  York, 
'ct.  16,  paper  by  R.  L.  Calkins,  on  "The 
/ork  of  the  Claim  Department." 

North-West  Railway  Club.  Sec:  T. 
I,  Flannagan,  Minneapolis,  Minn.  Regular 
eetings  on  first  Tuesday  after  second  Mon- 
ly  of  each  month,  alternating  between  Min- 
;apolis  and  St.  Paul. 

Ohio  Electric  i-ight  Association.    Sec. : 
H.   Perkins,   Youngstown,  O.     Meeting, 
ct.  14,  15  and  16,  Columbus,  O. 

Pacific  Coast  Railway  Club.    Sec. :  C 
Barton,  West  Oakland.  Gal.       Regular 
eetings  on  third  Saturday  of  each  month, 
San  Francisco.  • 

Railway  Club  of  Pittsburg.  Sec. :  J.  D. 
)nway,  P.  &  L.  E.  R.  R.,  Pittsburg,  Pa. 
2gular  meetings  on  fourth  Friday  of  each 
onth  at  Hotel  Henry. 

Railway  Signaung  Club.  Sec:  C.  O. 
J  ton,  West  Milwaukee,  Wis.  Aunual 
'tting,  Nov.  II,  Pittsburg. 


Richmond  Railroad  Club.  Sec:  F.  G 
Robinson,  C.  &  O.  R.  R.,  Richmond,  Vj 
Regular  meetings  on  second  Thursday  g 
each  month. 

Rocky  Mountain  Railway  Club.  Set 
K.  E.  Steinhauer,  1065  Glarkson  St.,  Denvc 
Regular  meetings  on  first  Saturday  after  tl 
iSth  of  each  month. 

St.  Louis  Railway  Club.  Sec:  E  i 
Ghenery,  Union  Station,  St  Louis.  Regnb 
meetings  on  second  Friday  of  each  month. 

Society  of  Naval  Architects  and  Mi 
RiNE  Engineers.  Sec :  W.  L.  Capps,  12  V 
31st  St.,  New  York.  Annual  meetmg.  No 
20  and  21,  12  W.  31st  St.,  New  York. 

Southern  and  Southwestern  RAawA 
Club.  Sec :  W.  A.  Love,  Atlanta,  Ga.  Rcf 
ular  meetings  on  third  Thursday  of  Jan 
April,  Aug.  and  Nov. 

Technical  Society  f  the  PAari 
Coast.  Sec :  Otto  von  Geldem,  31  Post  Si 
San  Francisco.  Regular  meetings  on  fir 
Friday  of  each  month. 

Texas  Railway  Club.  Sec :  T.  H.  Oj 
borne,  Pine  Bluff,  Ark.  Regular  meeting 
on  third  Monday  of  April  and  September. 

Western  Railway  Club.  Sec:  JFos.  \\ 
Taylor,  667  Rookery,  Chicago.  Meetings  01 
third  Tuesday  of  each  month,  Auditoriun 
Hotel,  Chicago. 

Western  Society  of  Engineers.  Sec. 
J.  H.  Warder,  1737  Monadnock  Block,  Chi 
cago.  Regular  meetings:  Oct.  i,  paper  b: 
J.  N.  Hatch  on  "Modem  Handling  of  Iroi 
Ore  on  the  Great  Lakes ;"  Nov.  5,  paper  bj 
Liwood  Read  on  "Irrigation."  Extra  meet 
ings  on  third  Wednesdays  of  each  month. 


Personal. 

— Mr.  Andrew  Carnegie  was  elected  pres 
ident  of  the  Iron  and  Steel  Institute  at  th< 
annual  meeting  held  in  Diisseldorf. 

— Mr.  Alexander  C.  Humphreys,  who  wa! 
elected  to  the  presidency  of  Stevens  Insti 
tute  in  the  early  summer,  has  returned  fron 
Europe  and  has  entered  upon  the  activ< 
discharge  of  the  duties  of  his  new  office. 

Colonel  Yorke,  the  chief  inspecting  officcj 
of  the  railway  department  of  the  Britisl 
Board  of  Trade,  will  make  a  short  trip  thii 
fall  to  the  United  States,  for  the  purpose  0 
investigating  railroad  affairs  in  this  country 

—J.  Yamaguchi,  of  Kobe,  Japan,  Chie 
Engineer  of  the  Sanyo  Railroad,  who  haj 
been  studying  the  railway  systems  of  Eu 
rope  and  America,  is  on  his  way  home. 

— Mr.  George  G.  Earl  has  been  re-electec 
general  superintendent  of  the  New  Orleani 
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Ill 


H.  Haber,  of  the  Carlsruhe  Techni- 
ih  School,  in  Baden,  and  who  is  a 
:  of  the  German  Bunsen  Society,  was 
ial  delegate  to  the  recent  convention 
\merican  Electrochemical  Society,  at 
I  Falls.  While  in  this  country  he 
)0  make  a  study  of  the  American 
chemical  industry, 
mt  von  Thille-Winckler,  a  promi- 
erman  financier  and  mine  owner, 
Dbably  visit  the  United  States  this 
order  to  make  a  study  of  our  large 
cturing  industries,  particularly  those 
and  steel. 

Paul  Schueler,  of  Magdeburg,  a 
engineer  in  the  service  of  the  Ger- 
tvemment,  is  on  a  visit  to  the  United 
in  order  to  investigate  methods  of 
transportation,  both  steam  and  elec- 

Albert  Ladd  Colby,  of  the  Bethle- 
eel  Co.,  is  in  Europe,  making  some 
investigations  for  his  company, 
lliam  E.  Dickey,  late  P.  Asst.  Engr. 
.,  announces  that  on  and  after  Aug- 
,  1902,  he  will  represent  The  Goulds 
b.,  Seneca  Falls,  N.  Y.,  and  The 
*oint  Boiler  Works  (R.  Munroe  & 
'ittsburg,  Pa.,  at  16  Murray  street, 
>rk. 

Newton  Bell,  the  San  Francisco 
itative  of  the  Trenton  Iron  Co.,  has 

died.  His  successor  has  not  yet 
pointed. 

George  W.  Scott,  the  consulting 
%  of  Chicago,  has  charge  of  the  ex- 
improvements  and  additions  which 
Davis  &  Co.,  of  Detroit,  the  well- 
manufacturers  of  drugs  and  chemi- 
•  making  to  their  electrical,  steam 
/er  plant. 

A.  R.  Sheppard,  of  Chicago,  has  re- 
ssumed  the  position  of  secretary  and 
r  of  the  Edmonds-Metzel  Manufac- 
To.,  of  that  city. 


Industrial  Notes. 

contract  for  the  entire  mechanical 
:trical  equipment  for  the  new  plant 
delphia  of  the  Crompton  &  Knowles 
^orks  of  Worcester  has  been  placed 
irgent,  Coriant  &  Co.  of  Boston. 
For  the  entire  works  will  be  trans- 
nd  distributed  electrically. 


— It  is  reported  that  by  the  use  of  the  new 
Spitzkasten  or  Hydraulic  Classifier  recently 
gotten  out  by  The  Denver  Engineering 
Works  Company  the  Gregory  Bobtail  Mill 
at  Black  Hawk  has  increased  the  savings  5f 
values  from  the  ore  from  55%  to  90%.  The 
bulletin  describing  this  new  apparatus  is 
ready  for  distribution. 

— Mr.  A.  Tait,  assistant  manager  of  the 
works  of  Messrs.  George  Angus  &  Co.,  Ltd., 
Newcastle-on-Tyne,  England,  one  of  the 
largest  leather  manufacturers  of  the  United 
Kingdom,  recently  spent  two  weeks  in  Syra- 
cuse, N.  Y.,  having  come  to  this  country 
especially  to  visit  the  works  of  the  New 
Process  Raw  Hide  Co.  An  arrangement 
was  made  with  Messrs.  Angus  &  Co.  by  T. 
W.  Meachem,  president  of  the  rawhide 
company,  during  a  recent  trip  abroad, 
whereby  the  English  concern  is  to  establish 
a  plant  in  England  for  the  manufacture  of 
rawhide  gears  and  other  products  under  the 
patents  and  secret  processes  of  the  New 
Process  Raw  Hide  Co.  and  using  the  latter 
company's  trade  mark.  This  plant  it  is 
expected  will  take  care  of  the  company's 
business  not  only  in  Great  Britain  but 
throughout  Europe,  Messrs.  Angus  &  Co. 
having  ofRces  in  nearly  all  of  the  principal  - 
cities  and  therefore  being  excellently  situ- 
ated to  care  for  this  trade.  Upon  Mr.  Tait's 
return  to  England  he  will  place  orders  with 
American  firms  for  the  latest  gear-making 
machinery,  and  will  proceed  at  once  with 
the  fitting  out  of  the  new  factory,  which 
will  also  be  located  at  Newcastle-on-Tyne. 
Messrs.  Angus  &  Co.  have  been  the  agents 
of  the  New  Process  Raw  Hide  Co.  in  Great 
Britain  for  eight  years  and  have  a  well- 
established  trade  in  New  Process  Noiseless 
Pinions. 

— ^An  electric  trolley  line  has  recently  been 
built  in  the  city  of  Bello  Horizonte,  the 
capital  of  the  State  of  Minas  Geraes,  Bra- 
zil. The  track  is  laid  on  steel  ties,  is  12 
kilometres  long  and  runs  through  the  prin- 
cipal thoroughfares  of  the  city,  and  is  de- 
signed as  the  main  or  trunk  line  of  a  system 
of  passenger  transportation  which  will  in 
future  embrace  the  entire  city.  The  electric 
cars  are  elegant,  perfectly  lighted,  furnished 
with  all  improvements,  such  as  heaAlvsficte.^ 
bells  and  fare  te^slw^,  ^n^  ?Ltt\i\r\\.  ^H.  ^^ 
best  kind  oi  iwood  \yy  VV^  Sj!C  Vo^\^  C» 
Manufacturing  Co.   TYve^  Vivnt  ^  c»^cCcj  o\ 
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2  passengers,  and  are  mounted  on  Peck- 
am  trucks.  Each  car  will  have  two  mo- 
)rs  of  37  H.  P.,  and  electric  brakes  and 
vitches  which  will  assure  perfect  safety 
hen  ascending  or  descending  the  grades, 
ime  of  which  are  as  high  as  ten  per  cent, 
he  supply  of  the  materials  and  the  instal- 
.tion  of  the  electric  line  was  entrusted  to 
le  well  known  Brazilian  engineers  and  con- 
actors,  Messrs.  Julio  V.  Brandao  &  Co.,  of 
io  de  Janeiro,  who  will  be  pleased  to  hear 
om  American  contractors  and  manufactu- 
irs  concerning  the  selling  of  machinery  and 
le  building  and  equipment  of  engineering 
orks. 

— The  Lane  &  Bodley  Co.,  of  Cincinnati, 
re  planning  a  foundry,  primarily  for  their 
wrn  Corliss  engine  business,  and  second- 
rily  for  a  jobbing  foundry.  The  foundry 
ill  be  120  feet  wide  and  of  indefinite  length, 
he  land  owned  will  admit  of  its  cxten- 
on  for  about  one  thousand  feet.    If  there 

anything  profitable  to  be  installed  in  a 
ew  foundry  for  their  own  standard  work 
r  for  jobbing,  they  want  to  carefully  con- 
der  it,  and  if  any  provision  should  be 
lade  in  the  foundry  arrangement  or  con- 
ruction  to  adapt  it  to  such  profitable  ap- 
aratus  or  appliances,  they  want  to  know 

before  and  not  after  the  building  is  con- 
ducted. Blue  prints  indicating  the  pro- 
osed  arrangements  will  be  furnished  to  in- 
uirers,  and  any  suggestions  for  improve- 
lents  will  be  gladly  received  by  the  Lane 
;  Bodley  Co. 

— The  annual  report  of  Admiral  Melville 
f  the  United  States  Navy,  shows  that 
le  Foster  Engineering  Company  of  New- 
rk,  N.  J.,  furnished  the  United  States  gov- 
•nment  with  automatic  valves,  reducing 
nd  regulating  valves,  to  the  aggregate 
'eight  of  17,683  lbs.  during  the  year  1901. 
— The  Alberger  Condenser  Company  of 
5  Liberty  street,  New  York,  has  recently 
itered  into  a  large  contract  with  the  Com- 
lonwealth  Electric  Company  of  Chicago 
)r  a  complete  condensing  plant,  to  be  in- 
:alled  in  that  company's  new  power  house 
t  Chicago.  This  plant  will  include  one  of 
le  largest  surface  condensers  ever  fur- 
ished  for  use  on  land.  It  is  of  the  Alber- 
iT  high  vacuum  type  and  will  have  20,000 
luare  feet  of  cooling  surface.  The  pumping 
ant  used  in  connection  with  this  corvdexiser 
nsists  of  an  Alberger  dry  vsicuum  ^wm^ 


with  Corliss  valves;  a. centrifugal  drcnla 
ing  pump ;  a  hot  well  with  pump  driven  1 
Corliss  engine,  a  heater  of  2,000  square  fee 
and  two  vertical  boiler  feed  pumps.  The  c 
tire  equipment  represents  the  most  advano 
form  of  condensing  engineering,  and  a  va 
uum  of  28  inches  is  required  to  be  mai 
tained.  This  condensing  plant  will  opera 
in  connection  with  a  7,500-horse-power  tt 
bine  generator  which  is  to  be  installed. 

—The  United  Fruit  Co.,  of  21  State  str© 
New  York,  has  placed  a  contract  with  t 
American  Supply  &  Construction  Co.,  E 
gineers,  120  Liberty  street.  New  York,  co 
ering  three  engines,  tandem  compound  co 
densing,  three  water-tube  boilers,  condec 
ers,  heaters,  pumps,  separators,  piping,  bel 
etc.  This  machinery  will  be  used  to  h 
nish  power  for  an  electric  light  and  pow 
plant  on  the  United  Fruit  Co.'s  banana  pla 
tation  in  Costa  Rica,  Central  America. 

— ^American  electrical  apparatus  is  makii 
remarkable  progress  in  European  market 
The  Society  Anonyme  Westinghouse  h 
found  it  necessary,  on  account  of  the  grc 
number  of  orders,  to  make  extensive  a< 
ditions  to  its  plant,  which  has  been  in  O] 
eration  for  only  five  years.  This  plant 
located  at  Havre,  France,  and  supplies  tl 
territory  included  in  Holland,  Belgiur 
Italy,  Switzerland,  Spain,  France  and  the 
colonies  and  protectorates. 

— The  New  York  Continental  Jewell  Fi 
tration  Co.,  of  15  Broad  street.  New  Yoi 
city,  report  an  active  business  in  filters  f( 
water  works,  manufacturing  business,  et 
They  have  just  completed  the  erection  of 
filter  plant  for  the  new  building  of  the  Nc 
York  Stock  Exchange,  New  York  City ;  al 
filter  plants  for  the  St.  Andrews  Academ 
Poughkeepsie,  N.  Y.,  and  the  Beaver  Vail 
Water  Co.,  Beaver  Falls,  Pa.,  and  have  ji 
received  a  contract  for  the  new  Y.  M.  C. 
building.  West  23rd  street,  between  7th  a 
8th  avenues.  New  York. 

— The  Denver  Engineering  Works  Coi 
pany  have  recently  shipped  complete  a  i 
stamp  mill,  including  a  complete  saw  w 
plant,  to  R.  B.  Pratt,  Thomasville,  Col 
rado.  In  this  mill  will  be  used  one  of  t 
new  and  wonderful  hydraulic  classifiers  1 
cently  developed  by  The  Denver  Engine< 
ing  Works  Company  from  experiments  a 
data  obtained  by  Professor  Richards  on  tl 
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shipment  of  the  material  for  a  40-stamp  mill 
for  The  Penobscot  Mining  Company  of 
Deadwood,  South  Dakota. 

— It  is  stated  that  the  Philadelphia  Pneu- 
matic Tool  Co.  will  increase  its  capital  stock 
to  $2,000,000,  in  order  to  take  care  of  its 
rapidly  growing  business  and  to  prosecute 
extensions  of  it  into  all  parts  of  the  world. 
This  company  reports  an  unprecedented 
rush  of  business  and  its  manufacturing  ca- 
pacity is  taxed  to  the  utmost,  the  factory 
running  night  and  day  to  keep  up  with  or- 
ders. The  increasing  demand  for  the  Keller 
rotary  drills  is  a  particularly  noticeable 
feature  in  the  company's  business.  Four  of 
the  large  eastern  steel  companies  have  re- 
cently purchased  Keller  tools  to  the  aggre- 
gate number  of  237.  One  of  the  western 
trunk  line  railroads  has  recently  made  a 
contract  with  the  Philadelphia  Pneumatic 
Tool  Co.  to  purchase  at  least  1,500  Keller 
tools  within  the  next  eight  months.  A  cable 
order  for  Keller  tools  was  received  last 
week  from  Bilbao,  amounting  to  several 
thousand  dollars. 

— On  September  ist,  the  name  of  the 
Robinson  Motor  Vehicle  Co.,  of  Hyde  Park, 
Mass.,  was  changed  to  the  Pope-Robinson 
Co.  Capital  stock  will  be  increased  to  $200,- 
000,  and  the  officers  will  remain  the  same, 
namely,  John  T.  Robinson,  president,  and 
Edward  W.  Pope,  secretary  and  treasurer. 

— ^The  Chicago  Pneumatic  Tool  Company, 
Air  Compressor  Department,  reports  that 
their  air  compressor  plant,  at  Franklin, 
Pa.,  is  operating  day  and  night.  Among 
recent  sales  of  importance  are  two  large 
compound  compressors  for  the  New  York 
Central  &  Hudson  River  Railroad  Com- 
pany's Jersey  Shore  Shops ;  two  large  com- 
pressors for  the  Readville  Shops  of  the 
New  York,  New  Haven  &  Hartford  Rail- 
road Company;  a  compound  compressor  of 
2,000  cubic  feet  capacity  per  minute,  for  the 
Lake  Shore  &  Michigan  Southern's  Collin- 
wood  Shops,  being  a  duplicate  of  the  first 
compressor  installed;  a  1,000  foot  compound 
compressor  for  the  St.  Louis,  Iron  Moun- 
tain &  Southern  Railroad,  and  one  of  the 
same  capacity  for  the  new  shops  of  the 
C  C.  C  &  St.  Louis  ("Big  4")  Railway. 
They  have  also  secured  the  Government's 
order  for  the  installation  of  a  1,000  foot 
compound  compressor  at  the  Norfolk  Navy 
Yard.     Other  sale^  include  Hve  large  size 


straight  line  compressors  to  the  American 
Lime  &  Ston«  Company,  Tyrone,  Pa.,  a 
1,000  foot  compound  compressor  to  the  Mo- 
bile &  Ohio  Railroad  for  their  shops  at 
Mobile,  Ala.,  and  one  of  500  cubic  feet  ca- 
pacity to  the  Louisville  &  Nashville  R.  R 

— The  Massachusetts  Fan  Co.  have  dis- 
continued their  Boston  office,  and  all  mail 
should  be  addressed  to  the  factory,  Wal- 
iham,  Mass.  Express  matter  should  be  sent 
to  Waltham  via  American,  National  or 
Gibbs  Express  Companies.  Goods  shipped 
by  water  via  Boston  should  be  marked 
"Massachusetts  Fan  Co.,  Waltham,  Mass., 
care  Gibbs  Express  Co.,  Boston."  All  rail 
shipments  should  reach  them  by  the  Fitch- 
burg  division  of  the  Boston  &  Maine  R.  R 

— The  Pittsburgh  Gage  &  Supply  Co., 
Pittsburgh,  are  furnishing  two  125-H.  P. 
boilers  to  the  Cadiz  Electric  Light  &  Power 
Co.,  Cadiz,  O.,  and  a  complete  oil  filter- 
ing system  for  the  Sleepy  Eye  Milling  Co., 
Sleepy  Eye,  Minn.  The  Pittsburgh  Gage  & 
Supply  Co.  have  issued  a  catalogue  of  some 
686  pages,  which  is  a  complete  exposition  of 
illustrations,  descriptions,  and  price  lists  of 
general  machinery  and  supplies. 

— It  will  be  of  interest  to  engineers  and  to 
users  of  gearing  generally  to  know  that  the 
H.  W.  Caldwell  &  Son  Company,  of  Chi- 
cago, 111.,  have  recently  purchased  the  en- 
tire equipment  of  gear  patterns,  molding 
machinery,  gear  cutters  and  all  other  ap- 
pliances pertaining  to  the  power  transmis- 
sion business  of  the  Walker  Mfg.  Co.,  of 
Qeveland,  O.  The  Walker  gears  have  for 
many  years  sustained  a  reputation  for  ex- 
cellence and  correctness  of  design,  and  the 
Walker  system  is  generally  recognized  as 
founded  upon  correct  principles.  The  gen- 
eral satisfaction  that  these  gears  have  given 
to  users,  as  evidenced  by  many  testimonials 
and  the  fact  that  they  are  preferred  by  many 
mechanical  engineers,  has  established  for 
these  gears  an  enviable  reputation.  The 
V/alker  pattern  list  is  probably  the  most 
complete  in  existence,  and  from  its  wide 
variety  it  is  possible  to  find  almost  any- 
thing to  meet  the  requirements  of  any  situ- 
ation where  gears  are  to  be  used.  The 
Caldwell  Company  state  that  they  are  pre- 
pared to  furnish  gears  from  the  Walker 
patterns  promotlv,  and  that  iVv^'i  ^^ 
maintain  the  Yivffti  staiv^^T^  t%\aWC\sStw^  ^sst 
these  gears  by  tVie  >NaW^T  Coinv^wj- 
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Lcetylene. 

Folders,  devoted  to  the  Colt  carbide- 
feed  acetylene  gas  generators,  "Colt- 
Napheys"  and  Von  Schwarz  "Perfection" 
acetylene  gas  burners,  and  acetylene  stoves 
and  radiators.  J.  B.  Colt  Co.,  21  Barclay 
street,  New  York. 

.cetylene  Burners. 

Neat  booklet,   with  illustrated   descrip- 
tions and  price  lists  of  acetylene  gas  burn- 
ers. Sunlight  Lave  Mfg.  Co.,  Chattanooga, 
Tenn. 
it  Compressor. 

Illustrated  pamphlet,  printed  in  Danish, 
describing  the  American  air  lift  pumping 
system,  and  a  few  types  of  the  American 
air  compressors  and  governors.  It  also 
contains  a  cut  and  descriptive  list  of  the 
direct-acting  air  compressor  manufac- 
tured by  the  Union  Steam  Pump  Co. 
American  Air  Compressor  Works,  New 
York, 
citing. 

Handsomely  illustrated  catalogue,  with 
descriptions  and  price  lists  of  oak-tanned 
leather  belting  for  all  purposes,  belt  lacing, 
belt  dressing,  cement  and  oil,  and  various 
auxiliaries,  views  of  plants,  tables  and  tel- 
egraph code.  Also  booklets  devoted  to 
"leatherine,"  a  belt  filler  and  preservative, 
and  cards  devoted  to  various  styles  of 
belting.  Chas.  A.  Schieren  &  Co.,  New 
York. 
lowers. 

Handsome,  illustrated  sectional  cata- 
logue No.  141,  devoted  to  "A  B  C"  pres- 
sure and  volume  blowers  and  auxiliary  ap- 
paratus, with  tables  of  useful  data.  Also 
Dooklet  with  views  of  the  manufacturing 
plant.  American  Blower  Co.,  Detroit, 
ible  Railways. 

Catalogue  No.  029,  tastefully  made  and 
vith  handsomely-illustrated  descriptions  of 
Flunt  cable  railways  for  handling  coal 
md  merchandise,  and  views  showing  many 
)f  these  railways  in  operation.  C.  W. 
iunt  Co.,  West  New  BngVvlotv,  "i^t^ 
'ork. 


Calculagraph. 

A  well-illustrated  pamphlet  showi 
how  the  calculagraph  may  be  used  for  cc 
keeping  in  factories  and  for  other  p 
poses.  Also,  price  list  and  booklets  1 
scribing  various  uses  of  this  time-calcol 
ing  machine.  The  Calculagraph  Co.,  N 
York. 

Card  Systems. 

A    handsomely-illustrated    pamphlet 
the  "Shaw- Walker"  card  system  as  appli 
to    indexing,    cost-keeping,    bookkeepii 
and  a  great  variety  of  other  purposes.  T 
Shaw- Walker  Co.,  Muskegon,  Mich. 

Concrete  Mixers. 

Catalogue  No.  5,  with  handsomely-illi 
trated  descriptions  of  apparatus  for  mixi 
and  laying  concrete,  and  of  engincerii 
works  where  it  is  being  used.  Kaltc 
bach  &  Griess,  Engineers,  Qeveland. 

Counters. 

Booklet  devoted  to  the  Durant  count 
for  counting  revolutions  and  strokes  of  i 
kinds  of  machines,  with  list  of  recent  sal< 
W.  N.  Durant,  231  Twenty-second  stre( 
Milwaukee. 

Electric  Apparatus. 

Bulletins  Nos.  1025,  1030  and  1032,  d 
voted  respectively  to  direct-current  belt< 
generators,  single-phase  generators  ar 
direct-current  belted  motors,  with  wcl 
illustrated  descriptions.  Also  flyers  No 
4025  and  4037,  showing  the  "Wood"  cu 
out  for  arc  circuits,  and  an  oil  transform! 
struck  by  lightning  and  uninjured.  Fo 
Wayne  Electric  Works,  Fort  Wajme.  In< 

Electric  Hoists. 

Buletin  No.  1015,  with  well -illustrate 
descriptions  of  different  kinds  of  clectr 
hoists,  particularly  for  mining  purpose 
A  great  range  of  sizes  is  manufacture* 
and  there  is  a  general  drawing  of  eac 
hoist,  accompanied  by  a  table  giving  a 
dimensions  necessary  for  its  location.  Tl 
Denver  Engineering  Works  Co.  (Shepar 
and  Searing),  Denver,  Colo. 

"^\3^^\\XVS  ^C«i.  \««.,  Va^>^,  ^ttVl.  "MV^  VSN 
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devoted  to  direct-current  multipolar  elec- 
tric motors,  marine  lighting  and  power 
sets,  and  direct-current  multipolar  gener- 
ators, with  well-illustrated  descriptions  and 
telegraph  code.  Bullock  Electric  Mfg.  Co., 
Cincinnati. 

Electric  Motors. 

Bulletin  No.  29,  with  well-illustrated  de- 
scriptions of  various  styles  of  electric  mo- 
tors, including  a  special  vertical  type,  and 
of  their  applications  in  driving  many  kinds 
of  machines.  Northern  Electrical  Mfg. 
Co.,  Madison,  Wis. 

Feed- Water  Purifiers. 

Tasteful  booklets  with  illustrated  de- 
scriptions of  the  Sorge-Cochrane  system 
for  the  thorough  heating  and  purification 
of  water  for  boiler  feed  and  other  pur- 
poses. Harrison  Safety  Boiler  Works, 
Philadelphia. 

Filing  Correspondence. 

Booklet  devoted  to  the  Rockwell- Wa- 
bash system  of  filing  correspondence,  with 
illustrations  of  vertical  filing  cabinets. 
Rockwell  &  Rupel  Co.,  Chicago. 

Fire  Extinguisher. 

Booklet  devoted  to  the  Manville  fire  ex- 
tinguisher, a  dry  powder  compound,  put 
up  in  metal  tubes,  and  always  ready  for 
instant  use,  with  account  of  test,  testimo- 
nials and  list  of  users.  H.  W.  Johns- 
Manville  Co.,  New  York. 

Fire  Hose. 

Attractive  pamphlet,  well  illustrated,  de- 
voted to  fire  hose  and  its  manufacture. 
Also  tasteful  catalogue  and  price  list  of 
fire  hose  and  other  styles  of  hose  and  all 
kinds  of  fire  supplies.  Eureka  Fire  Hose 
Co.,  New  York. 

Gas  Stoves. 

Pamphlets,  with  illustrated  descriptions 
of  odorless  gas  stoves  in  various  styles, 
both  blue-flame  and  white-flame,  for  heat- 
ing and  cooking.  Stamford  Gas  Stove  Co., 
Stamford,  Conn. 

Industrial  Railways. 

Bulletin  No.  0216,  with  description  and 
many  illustrations  of  the  Hunt  system  of 
industrial  railways  and  cars,  as  installed 
in  various  works.  C.  W.  Hunt  Co.,  West 
New  Brighton,  New  York. 

Injectors. 

PsanpUet,  with  very  well  illustrsttcd  de- 


scriptions and  price  lists  of  Metropolitan 
automatic,  "1898"  and  double-tube  injec- 
tors, H-D  ejectors,  H-D  noiseless  water 
heaters,  strainers  and  funnels,  and  Han- 
cock "swing*'  check  valves,  globe  and  angle 
valves.  The  Hayden  &  Derby  Manufac- 
turing Co.,  New  York. 

Insnlatora 

Catalogue  No.  6,  with  well-illustrated 
descriptions  of  "Victor"  porcelain  and 
glass  insulators  for  high-voltage  electric 
lines;  steel  and  wood  pins;  cross-arms 
and  brackets ;  and  list  of  plants  using  these 
insulators  and  pins.  Fred  M.  Locke,  Vic- 
tor, N.  Y. 

Link-Belt 

Pamphlet,  with  very  good  illustrations 
and  descriptions  of  applications  of  link- 
belt  conveying  machinery  to  locomotive 
coaling  stations,  and  freight  carriers  for 
loading  and  unloading  vessels ;  and  of  link- 
belt  adjustable  chutes.  The  Link-Belt  En- 
gineering Co.,  Nicetown,  Philadelphia. 

Locomotives. 

Record  of  Recent  Construction,  No.  36, 
with  handsome  illustrations  and  descrip- 
tions, in  French  and  English,  of  various 
t)rpes  of  locomotives.  Baldwin  Locomo- 
tive Works,  Philadelphia. 

Locomotive  Stoker. 

Tasteful  pamphlet,  with  well-illustrated 
descriptions  of  the  Kincaid  locomotive 
stoker  for  mechanically  firing  locomotive 
boilers.  The  Day-Kincaid  Stoker  Co., 
Cincinnati. 

Lubricators. 

Neat  booklet,  with  illustrated  descrip- 
tion and  price  list  of  Sterling  force-feed 
lubricators.  Sterling  Lubricator  Co., 
Rochester,  N.  Y. 

Machine  Tools. 

Tasteful  catalogue  with  illustrated  de- 
scriptions of  horizontal  boring,  milling,  and 
drilling  machines ;  cold  saw  cutting-off  ma- 
chines ;  plain  milling  machines ;  and  auto- 
matic saw-sharpening  machines.  The 
Franklin  Machine  Works,  Incorporated, 
Philadelphia. 

Mechanical  Stokers. 

Large  pamphlet,  with  well-illustrated  de- 
scriptions of  the  improved  Acme  smokeless 
mechanical  sloket  an^  Yv^ti^-^t^^  VviTKaR-t. 
Ross  &  Co,,.  95  and  ^  VXXifcTt^  ^x..,^."^- 
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Folder  devoted  to  the  successful  instal- 
ation  of  Jones  under-feed  mechanical 
jtokers  in  the  power  plant  of  the  Univer- 
»ity  of  Chicago.  The  Under-Feed  Stoker 
Do.  of  America,  Chicago. 

1  Burners. 

Folders  and  card  devoted  to  the  Hammel 
)urner  for  fuel  oil,  giving  directions  ap- 
)lying  and  operating  it,  results  of  tests  and 
)artial  list  of  users.  Hammel  Oil  Burner 
Do.,  Los  Angeles,  Calif. 

irforated  Metals. 

Pamphlet,  with  illustrations  and  de- 
jcriptions  of  perforated  metals  of  all  kinds 
md  with  various  styles  of  perforations. 
The  Robert  Aitschison  Perforated  Metal 
3o.,  Chicago. 

leumatic  Tools. 

Tasteful  pamphet,  with  well-illustrated 
descriptions  of  pneumatic  tools,  hoists  and 
notors,  and  of  their  operation.  Port  Hu- 
•on  Air  Tool  Co.,  (Limited),  Port  Huron, 
Mich. 

>ck  Drills. 

Catalogue  No.  15,  containing  well-illus- 
:rated  descriptions  of  the  Jackson  hand- 
)Ower  rock  drill  and  equipment,  with  price 
ist  and  testimonials.  H.  D.  Crippen,  52 
Broadway,  New  York. 

pitzkasten. 

Bulletin  No.  1016,  containing  a  well 
llustrated  description  of  the  "spitzkasten'* 
"or  the  hydraulic  classification  of  ore  pulps, 
general  dimensions  and  shipping  weights 
ire  given,  and  there  are  tables  showing 
:he  maximum  size  of  particles  passing 
ihrough  screens  of  different  meshes,  to- 
gether with  other  useful  data.  The  Den- 
ver Engineering  Works  Co.  (Shepard  and 
Searing),  Denver,  Colo. 

:eam  Turbines. 

Bulletin  No.  i,  giving  a  complete  report 
)f  a  test,  made  by  Messrs.  Dean  and  Main, 
jf  a  300-H.  P.  De  Laval  steam  turbine, 
driving  dynamos  at  the  De  Laval  factory 
n  Trenton,  N.  J.  De  Laval  Steam  Turbine 
3o.,  New  York. 

eel  Forgings. 

Neat  booklet  with  a  short  story  of  Sir 
•fenry  Bessemer  and  his  inventions,  and 
omt  account  of  duplicate  stee\  iot^tv^'&. 
Vyman  &  Gordon,  Worcester,  >Aass. 


Surveying  Instrument. 

A  folder,  illustrating  and  describing  tlu 
"Common  Sense"  transit  and  level,  a  sim 
pie  and  inexpensive  instrument  for  approx 
imate  leveling.    Jackson  Co.,  Denver,  Cd 

Telephone  Switchboards. 

Tasteful  pamphlet,  with  handsomel) 
illustrated  descriptions  of  the  "unit-typt 
telephone  switchboards,  consisting  of  singl 
sections,  uniform  in  style,  and  so  designc 
that  they  can  be  placed  side  by  side,  makii 
a  continuous  frame;  also,  descriptions  < 
all  kinds  of  telephone  apparatus.  Tl 
North  Electric  Co.,  Cleveland. 

Valves. 

Revised  catalogue  and  price  list  of  2( 
pages,  with  illustrations  and  descriptioi 
of  brass  and  iron  valves,  injectors,  whisde 
lubricators,  oil  and  grease  cups  and  steai 
specialties.  The  Lunkenheimer  Co.,  Cii 
cinnati. 

Water  Elevators. 

Special  price  list.  No.  62  A,  a  tastefu 
illustrated  pamphlet  devoted  to  Jeffre 
water  elevators,  which  are  designed  partic 
ularly  for  irrigating  and  drainage  purpose 
The  Jeffrey  Manufacturing  Co.,  Columbuj 
Ohio. 

Water  Wheels. 

Book  of  78  pages,  with  well-illustrate 
descriptions  of  Cassel  self-governing  watc 
wheels,  in  which  instantaneous  and  clos 
regulation  is  secured  by  automatically  mox 
ing  the  double  buckets  apart.  Also  a  dis 
cussion  of  water  power  in  general,  and  us( 
ful  tables.  The  Cassel  Automatic  Watc 
Motor  Co.,  Seattle,  Wash. 

Wire  Rope  Transmission. 

A  well-illustrated  pamphlet,  giving  a  d< 
scription  of  the  usual  methods  of  the  tran; 
mission  of  power  by  wire  rope,  with  pra( 
tical  rules  for  general  work.  Views  ai 
shown  of  various  plants  in  operation,  an 
there  are  descriptions  of  wire  rope,  sheave 
sheave  linings  and  other  auxiliaries.  Joh 
A.  Roebling's  Sons  Co.,  Trenton,  N.  J. 

Wood  Pavement 

An  illustrated  pamphlet  devoted  to  or© 
resinate  wood  pavements,  giving  accoun 
of  experience  with  it  in  various  cities  ar 
o^mvoTv.^  o^  Ax^w^.    \3TL\i^d  States  Woe 
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Coining  Society  Meetings. 

ERicAN  Association  for  the  Ad- 
:ment  of  Science.  Sec. :  Prof.  L.  O. 
ird,  Cosmos  Club,  Washington,  D.  C. 
al  meeting,  Dec.  29  to  Jan.  3,  Wash- 
1. 

ERICAN  Institute  of  Electrical  En- 
RS.  Sec. :  Ralph  W.  Pope,  95  Liberty 
Tew  York.  Regular  meeting  on  fourth 
y  of  each  month,  12  W.  31st  St.,  New 

ERICAN  Railway  Engineering  and 
tenance  of  Way  Association.    Sec. : 

Fritch,  Cincinnati.     Annual  meeting, 
ti,  1903. 
ERICAN   Society  of  Civil  Engineers. 

C.  W.  Hunt,  220  W.  57th  St.,  New 
Regular  meetings,  first  and  third 
lesdays  of  each  month.  Annual  meet- 
an.  21  and  22,  1903. 
ERia\N  Society  of  Mechanical  En- 
RS.  Sec:  Prof.  F.  R.  Hutton,  12  W. 
>t..  New  York.  Semi-annual  meeting, 
2-5. 
;ton    Society    of    Civil    Engineers. 

S.  E.  Tinkham,  715  Tremont  Temple, 
lar  meetings  on  third  Wednesday  of 
nonth,  except  January,  when  on  fourth 
lesday. 

!f ADiAN  Railway  Club.     Sec. :  M.  P. 
,  Montreal.     Regular  meting^  on  sec- 
Tuesday  of  each  month. 
radian  Society  of  Civil  Engineers. 

Prof.  C.  H.  McLeod,  877  Dorchester 
viontreal.  Regular  meetings,  Nov.  6. 
id  every  alternate  Thursday.  Annual 
ng.  Jan.  8,  1903. 

mtAL  Railway  Club.  Sec:  Harry 
^ought,  62  Liberty  St.,  New  York. 
lar    meetings    on    second    Fridays    of 

Jan.,  March,   May  and  Sept.,  Hotel 
ois,  Buffalo. 
icago  Electrical  Assoctation.     Sec  : 

Warder,  Jr.,  900  Warren  Ave.  Regu- 
eetings  on  first  Friday  of  each  month. 
XL   Engineers'    Club   of    Cleveland. 

Arthur  A.   Skeels,  689  The  Arcade 
lar   meetings    on    second    and    fourth 
lays  of  each  month. 
IL  Engineers'  Society  of  St.   Paul. 

G.  S.  Edmondstone.     Regular  meet- 
m  second  Monday  of  each  month. 
gineering  Association  of  the  South. 

H.  M.  Jones.  1000  Broad  St.,  Nash- 

Tcnn.  Regular  meetings  on  second 
sday  of  each  month,  at  Vanderbilt 
!rsity. 


Engineers*  Club  of  Chicago.  Sec:  B. 
W.  Thurtell,  1223  New  York  Life  Building. 
Regular  meetings  on  first  and  third  Tues- 
days of  each  month. 

Engineers'  Club  of  Cixcinnatl  Sec: 
J.  F.  Wilson,  P.  O.  B(.x  333.  Regular 
meetings  on  third  Thursday  of  each  month. 

Engineers*  Club  of  Columbus  (Ohio). 
Sec:  H.  M.  Gates,  12^2  North  High  St. 
Regular  meetings  on  first  and  third  Satur- 
days of  each  month. 

Enginefjis'  Club  of  Minneafous.  Sec: 
Edw.  P.  Burch,  1210  Guaranty  Bldg.  Reg- 
ular meetings  on  third  Monday  of  each 
month. 

Engineers'  Club  of  Philadelphia. 
Sec:  L.  F.  Rondinella,  1122  Girard  St. 
Regular  meetings  on  first  and  third  Satur- 
days of  each  month. 

Engineers'  Club  of  St.  Louis.  Sec: 
D.  W.  Roper,  920  Rial  to  Bldg.  Regular 
meetings  on  first  and  third  Wednesdays  of 
each  month. 

Engineers'  Society  of  Western  New 
York.  Sec:  George  T.  Roberts,  975  Elli- 
cott  Square,  Buffalo.  Regular  meetings, 
first  Tuesday  of  each  month. 

Engineers'  Society  of  Western  Penn- 
sylvania. Sec:  Chas.  W.  Ridinger,  410 
Penn  Ave.,  Pittsburg.  Regular  meetings  on 
third  Tuesday  of  each  month. 

Franklin  Institute.  Sec:  Dr.  Wm.  H. 
Wahl,  15  South  7th  St..  Philadelphia.  Gen- 
eral meetings  on  third  Wednesday  of  each 
month.  Regular  monthly  meetings  of  the 
various  sections  on  other  days. 

Iowa  Railroad  Club.  Sec:  J.  A.  Wag- 
ner, Des  Moines,  Iowa.  Regular  meetings 
on  third  Tuesday  of  each  month. 

Louisiana  Engineering  Society.  Sec: 
G.  W.  Lawes,  712  Union  St.,  New  Orleans. 
Regular  meetings  on  the  second  Monday  of 
each  month. 

Montana  Society  of  Engineers.  Sec: 
Richard  R.  Vail,  Butte.  Mont.  Regular 
meetings  on  second  Saturday  in  each 
month. 

National  Electric  Light  Association. 
Sec:  James  B.  Cahoon,  136  Liberty  St., 
New  York.     Meeting,  May,  1903,  Chicago. 

New  England  Railroad  Club.  Sec: 
Edw.  L.  Janes,  Back  Bay  P.  O.,  Boston. 
Regular  meetings,  second  Tuesday  in  each 
month  at  Pierce  Hall,  Copley  Square. 

New  York  Railroad  Club.  Sec :  W.  B. 
Yereance,  168  Montague  St..  Brooklyn. 
Re^lar  meetings  on  third  Thursday  of 
each    month,    at   349    Madison.  Avt^  U^h* 
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North-West  Railway  Club.  Sec;  T. 
VV.  Flannagaii,  Minneapolis,  Minn.  Regu- 
lar meetings  on  first  Tuesday  after  second 
Monday  of  *each  month,  alternating  between 
Minneapolis  and  St.  Paul. 

Ohio  Society  of  Mechanical,  Elec- 
trical AND  Steam  Engineers.  Sec. :  Cor- 
win  J.  Miller,  Canton,  O.  Meeting,  Nov. 
15,  Canton,  O. 

Pacific  Coast  Railway  Club.  Sec. : 
Z.  C.  Barton,  West  Oakland,  Cal.  Regular 
neetings  on  third  Saturday  of  each  month, 
It  San  Francisco. 

Railway  Cluu  of  Pittsburgh.  Sec. :  J. 
D.  Conway,  P.  &  L.  E.  R.  R.,  Pittsburgh. 
Pa.  Regular  meetings  on  fourth  Friday  of 
:ach  month  at  Hotel  Henry. 

Railway  Signaling  Club.  Sec:  C.  O. 
niton.  West  Milwaukee,  Wis.  Annual 
neeting,  Nov.  11,  Pittsburg.  Regular  meet- 
ngs  on  second  Tuesday  of  January,  March, 
Vlay,  Sept.  and  Nov. 

Richmond  Railroad  Club.  Sec:  F.  O. 
?lobinson,  8th  &  Main  Sts.,  Richmond,  Va. 
Regular  meetings  on  second  Thursday  of 
;ach  month. 

Rocky  Mountain  Railway  Club.  Sec: 
r.  E.  Buell,  906  20th  Ave.,  Denver.  Regu- 
ar  meetings  on  first  Saturday  after  the  15th 
)f  each  month. 

St.  Louis  Railway  Club.  Sec:  E.  A. 
rhenery.  Union  Station,  St.  Louis.  Regu- 
ar  meetings  on  second  Friday  of  each 
nonth. 

Society  of  Naval  Architects  and  Ma- 
line  Engineers.  Sec. :  W.  L.  Capps,  12  W. 
list  St.,  New  York.  Annual  meeting,  Nov. 
JO  and  21,  12  W.  31st  St.,  N.  Y. 

Southern  and  Southwestern  Railway 
Tlub.  Sec. :  W.  A.  Love,  Atlanta,  Ga. 
Regular  meetings  on  third  Thursday  of 
an.,  April,  Aug.  and  Nov. 

Technical  Society  of  the  Pacific 
ZoAST.  Sec :  Otto  von  Gcldern,  31  Post 
5t.,  San  Francisco.  Regular  meetings  on 
irst  Friday  of  each  month. 

Texas  Railway  Club.  Sec:  T.  H.  Os- 
borne, Pine  Bluff,  Ark.  Regular  meetings 
)n  third  Monday  of  April  and  September. 

Western  Railway  Club.  Sec. :  Jos.  W. 
Taylor,  667  Rookery,  Chicago.  Meetings 
»n  third  Tuesday  of  each  month,  Audito- 
ium  Hotel,  Chicago. 

Western  Society  of  Engineers.  Sec: 
.  H.  Warder,  Monadnock  Block,  Chicago. 
Regular  meetings  on  first  Wednesday  and 
xtra  meetings  on  third  Wednesday  of  each 
nonth.  Nov.  5,  paper  on  "The  Adminis- 
ration  of  Streams  Used  in  Irrigation,"  by 
illwood  Mead;  Nov.  19,  paper  on  "Fire 
extinguishment  in  Chicago  in  1902,"  by 
V.  H.  Musham  and  E.  B.  Ellicott;  Dec  3, 
laper  on  "Copper  Mining  in  Upper  Michi- 
•an,"  by  J.  F.  Jackson;  Dec  17,  paper  on 
Diversity  of  Engineering  Methods  on 
imerican  Railways,"  by  A..  K.  ScVv^tvcV. 


PenonaL 

— Mr.  Paul  MoUer,  of  Berlin,  a  delei 
of  the  Society  of  German  Engineers  and 
representative  of  its  official  organ,  the  "2 
schrift  des  Vereines  deutscher  Ingeniev 
has  come  to  America  for  a  visit  of  sci 
months.  While  here  he  will  investigate 
methods  of  works  management  and  adxni 
tration,  our  labor-saving  machinery, 
other  matters  of  interest  to  German  c 
neers. 

— Mr.  Ernst  Wiener,  the  manager 
Arthur  Koppel,  of  66-68  Broad  street,  1 
York,  returned  last  week  from  an  cxten 
business  trip  in  Europe. 

— Mr.  Joseph  A.  McEIroy,  one  of 
"American  invaders"  of  the  British  I 
and  a  member  of  the  electrical  engineei 
and  contracting  firm  of  Macartney,  McEl 
&  Co.,  is  on  a  short  visit  home. 

— Mr.  John  Hays  Hammond  has  been 
cently  in  Colorado,  inspecting  mining  pi 
erties. 

— Mr.  Ralph  W.  Pope,  the  secretary  of 
American  Institute  of  Electrical  Engine 
was  married  to  Mrs.  Katherine  A.  Dun 
of  Great  Barrington,  Mass.,  on  October  ; 
at  Ocean  Grove,  N.  J. 

—Mr.  Herbert  Laws  Webb,  of  the  N 
York  Telephone  Co.,  has  gone  to  Engla 
on  a  trip  which  will  combine  business  a 
pleasure, 

— Mr.  J.  W.  Duntley,  president  of  the  C 
cago  Pneumatic  Tool  Co.,  has  recently 
turned  from  a  five  weeks'  trip  to  Euro 
where  his  company  is  doing  a  large  a 
growing  business,  and  where  it  has  ms 
advantageous  arrangements  for  the  mai 
facture  of  its  apparatus. 

— Major  S.  Flood  Page,  of  London,  mj 
aging  director  of  the  Marconi  Wireless  Te 
graph  Co.  and  of  the  Marconi  Intematio 
Marine  Communication  Co.,  is  visiting 
United  States. 

— Mr.  W.  G.  A.  Millar,  formerly  manai 
of    the    Ornamental    Department    of- 
American  Bridge   Company,   has  been 
pointed  purchasing  agent  of  that  compa 
with   offices   at   259   South    Fourth   stn 
Philadelphia. 

— Warren  Brothers  Company,  of  Bost 
announce  with  profound  sorrow  the  death 
their  vice  president,  Mr.  Ernest  George  R 
ty,  on  Monday,  October  6th. 
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Indoitrial  Notes. 
I  Bradley  Manufacturing  Co.,  of  Pitts- 
have  secured,  through  the  Osborne 
leering  Co.,  of  Qeveland,  a  large  con- 
for  the  Midland  Portland  Cement  Co., 
dianapolis,  Ind.,  for  the  equipment  of 
plant.  The  contract  for  engines  cov- 
ree  533-H.  P.  triple-expansion  Willans 
il-valve  engines,  direct  connected  to 
400-K.  W.  Westinghouse  A.  C.  gener- 
;  also,  one  75  K.  W.  Westinghouse 
itor  and  Willans  engine  for  a  lighting 
ilso,  one  25-K.  W.  Westinghouse  ex- 
and  Willans  central  valve  engine  for 
ime.  C.  H.  Bradley,  Jr..  &  Co.,  of 
iand,  will  furnish  four  250-II.  P.  Geary 
-tube  boilers,  in  addition  to  the  boiler 
umps,  general  service  pump,  fire  pump, 
Deane  condensers,  one  1,200-H.  P. 
on  feed-water  heater,  and  the  neces- 
witch  board. 

a  Compagnie  Fives-Lille  has  opened 
in  the  Maritime  Building.  New 
where  it  will  be  represented  by  Mr. 
Poisson,  as  engineer,  and  Mr.  J.  W. 
stro,  as  commercial  agent.  This  well- 
i  French  company  is  prepared  to  bid 
e  complete  erection  and  installation 
h  cane  and  beet  sugar  refineries,  brew- 
ind  all  classes  of  structural  work, 
he  William  S.  Haines  Co.,  of  Phila- 
a,  has  made  improvements  in  the 
rcr  oil  filter,  which  increase  its  ca- 
threefold.  The  business  which  this 
ny  does  with  the  Heintz  steam  trap 
reasing  very  fast,  the  sales  last  year 
iting  to  over  ten  thousand  traps  every 

fie  American  School  of  Correspond- 
formerly  of  Boston,  has  removed  to 
fo,  where  it  has  made  arrangements 
he  Armour  Institute  of  Technology, 
t)y  the  management  and  members  of 
iculty  of  the  Armour  Institute  co- 
e  with  the  American  School  by  giv- 
istruction  in  correspondence.  The 
can  School  will  be  located  on  the 
ir  premises  in  Chicago,  and  a  consid- 
number  of  the  faculty  of  the  Armour 
itc  are  actively  associated  in  the  in- 
on  of  its  students.  Dr.  Gunsaulus, 
cnt  of  the  Armour  Institute,  is 
lan  of  the  advisory  board  t»f  the 
can  School,  and  in  this  capacity  signs 
le/icaii  School  diplomas.    He  is  en- 


thusiastic over  the  educational  possibilities 
of  this  work,  and  it  is  at  his  invitation  that 
the  move  has  been  made.  He  has  entered 
into  this  work  with  the  greatest  enthusiasm, 
believing  that  it  offers  a  means  of  bringing 
good  college  influence  to  the  masses,  such 
as  no  other  form  of  education  has  ever  of- 
fered. In  fact,  it  is  university  extension 
work  in  every  sense  of  the  word.  The  Amer- 
ican School  in  no  way  loses  its  identity  by 
this  change  in  location.  It  remains  a  sepa- 
rate institution  under  its  own  management, 
but  with  the  fullest  co-operation  and  help 
of  the  president  of  the  Armour  Institute  of 
Technology. 

— The  U.  Baird  Machinery  Company 
has  been  incorporated  under  the  laws  of 
the  State  of  Pennsylvania,  the  style  of  the 
new  company  being  Baird  Machinery  Com- 
pany. The  company  is  composed  of  C.  A. 
Wolfe,  H.  A.  Reed,  W.  B.  Wolfe,  O.  P. 
Meckel  and  J.  L.  McCartney.  As  it  has 
been  in  the  past,  it  will  continue  to  be  the 
aim  of  this  company  to  represent  only  the 
foremost  and  highest  class  manufacturers  of 
machinery  and  supplies.  Its  large  and  con- 
stantly increasing  business  is  sufficient  proof 
that  its  methods  are  appreciated  and  ap- 
proved by  its  customers. 

—The  W.  W.  Whitehead  Co.,  of  Daven- 
port, Iowa,  having  changed  their  name  to 
the  Davenport  Machine  Works  and  disposed 
of  their  second-hand  machinery  business, 
announce  that  they  are  prepared  to  execute 
orders  for  light  locomotives  and  heavy  ma- 
chinery of  all  sorts. 

— Arthur  Koppel.  66-68  Broad  street.  New 
York,  has  received  an  order  from  the  South- 
ern Pacific  Railway  for  15,000  tons  of  heavy 
steel  rails.  80  lbs.,  A.  S.  C.  E.  section.  These 
rails  are  for  prompt  shipment  and  to  be  de- 
livered within  the  next  two  months.  This 
firm  is  receiving  many  large  contracts  for 
railroad  equipments.  It  manufactures  a  full 
line  of  industrial  railroad  goods,  including 
cars  of  every  description,  locomotives,  rails, 
wheels,  axles,  turn  tables,  switches,  etc.,  and 
keeps  a  large  stock  always  on  hand  ready 
for  immediate  shipment. 

— The  Bethlehem  Steel  Co.  has  unusual 
facilities  for  manufacturing  heavy  machin- 
er>'  for  special  purposes,  such  as :  Hydraulic 
Machinery:  Presses  for  forging,  dY^^KKTv!^, 
compressing.  bcniWixf^,  \\vs^\.\\xv%,  \<^\ycvvcv^, 
shearing,  puncVimg.    \Tv\fctis\^^x%>  ^ccww^^- 
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OTS,  pumps  and  pumping  engines  for  high 
ressure.  Machine  Tools:  Boring  mills, 
laners  and  special  heavy  machine  tools  of 
11  kinds.  Machinery  for  Hoisting,  Moving 
nd  Lifting:  Cranes,  drums  for  inclined 
ilanes,  elevators,  railroad  cars  for  heavy 
ransportation.  Gearing:  With  cut  out  cast 
eeth,  in  single  pieces  up  to  the  limit  of 
ransportation,  and  built  up  designs  to  any 
izc  desired.  This  company  has  also  equip- 
»ed  its  mills  so  that  its  capacity  to  roll  an- 
gles, both  as  to  length  of  bar  and  number  of 
izes,  is  considerably  increased. 

— ^John  S.  Cummings  &  Co.,  of  Tunnelton, 
V.  Va.,  have  received  a  leter  from  James 
V.  Paul,  chief  mine  inspector  of  the  State 
»f  West  Virginia,  in  which  he  says:  The 
'Standard"  acetylene  mine  lamp  you  re- 
ently  sent  me  has  been  given  a  thorough 
est  and  I  find  that  it  gives  a  clear,  bright 
ight  and  no  smoke  or  offensive  gases  of 
ombustion.  With  carbide  at  I2>$  cents  per 
tound,  this  lamp  can  be  maintained  for  50 
lOurs  at  a  cost  of  25  cents,  or  J/^  cent  per 
lOur.  The  principle  on  which  the  lamp  is 
onstructed  is  simple  and  easily  understood, 
ts  general  adoption  in  all  mines  in  which 
xplosive  gases  are  not  found  would  very 
jeatly  benefit  the  health  and  safety  of  the 
mderground  employees. 

— The  Pel  ton  Water  Wheel  Company  re- 
torts having  just  closed  a  contract  with  the 
Vancouver  Power  Company,  of  Vancouver, 
5.  C,  covering  three  Pelton  wheel  units, 
vith  a  combined  capacity  of  10,000  horse 
>ower.  The  wheels  arc  for  direct  connection 
o  electric  generators;  the  power  to  be  used 
or  electric  railway  and  manufacturing  pur- 
poses in  the  vicinity  of  Vancouver.  As  in- 
tancing  the  progress  of  electric  transmis- 
ion,  may  be  mentioned  the  fact  that  the 
^elton  Company  has  under  construction  at 
he  present  time  Pelton  water  wheels  aggre- 
:ating  30,000  H.  P..  all  of  which  are  to  be 
ised  in  connection  with  electric  transmis- 
ion  of  power. 

— The  Empire  Iron  &  Steel  Co.,  of  Niles, 
)hio.  began  operations  on  Oct.  ist.  They 
ave  6  hot  mills.  2  cold  mills  and  a  3-high 
4-inch  bar  mill.  Their  product  will  be 
heet  iron  and  sheet  steel,  and  angles  for 
ght  structural  work.  They  will  manufac- 
ure  iron  and  steel  sheets  up  to  60  inches 
ndt  and  from  No.  16  to  15o.  ^  ^^u%^. 
hey  will  male?  a  spec\?Aty  oi  ^"f;;a^t%xiV^t^* 


double  refined  iron  sheet,  and  also  of  ra 
steel  and  Bowsocket  iK>lished  sheets.  T1 
output  of  iron  and  steel  angles  will  be  al 
100  tons  per  day.  For  the  present  the  he 
est  angles  they  will  roll  will  be  4  by  4  ind 
Their  galvanizing  plant  will  be  in  operai 
about  Jan.  ist.  The  oflScers  of  the  comp 
arc:  Wade  A.  Taylor,  president  and  tr 
urer;  Chas.  S.  Thomas,  vice-president 
manager;  J.  F.  O'Dea,  secretary. 

— The  Chicago  Pneumatic  Tool  Comp 
report  that  owing  to  the  great  amount 
business  they  are  receiving  from  the  So 
West  territory,  they  have  deemed  it  ad 
able  to  again  place  a  representative  in 
district,  and  therefore  have  located  t 
Mr.  W.  C.  Walker  in  St.  Louis,  with  h< 
quarters  at  325  Lincoln  Trust  Build 
'Phone  No.  2391-  They  believe  this  arrai 
ment  will  greatly  facilitate  handling 
volume  of  business  received  from  that  1 
ritory  and  will  be  very  advantageous 
both  themselves  and  their  numerous  c 
tomers. 

— The  National  Machinery  Co.,  of  Til 
Ohio,  have  just  shipped  two  more  cars 
wire-nail  machines  to  thq  Pittsburgh  Si 
Co.,  Monesson,  Pa.,  and  three  cars  to 
Colorado  Fuel  and  Iron  Co.,  Bessem 
Colo.  Orders  for  bolt  and  nut  machiiK 
are  coming  in  from  all  quarters,  and  the  ( 
port  business,  especially  with  Asia,  Frai 
and  Australia,  is  exceptionally  heavy. 

— For  the  mammoth  new  bread  and  cra( 
er  bakery  which  the  Ward-Mackey  Co.  i 
now  erecting  at  31st  and  Liberty  strc« 
Pittsburgh,  the  Pittsburgh  Gage  &  Supi 
Co.  will  furnish  two  250-H.  P.  water-ti 
boilers.  This  company  is  also  installing 
complete  White  Star  filtering  system  in  \ 
power  house  of  the  New  York  &  Stamft 
Street  Railway  Co.,  Port  Chester,  N.  Y. 

— The  Foster  Engineering  Company, 
Newark,  N.  J.,  have  received  many  ord 
recently  for  their  well  known  Qass  W,  ba 
pressure,  automatic  safety  stop,  combinati 
non- return  and  other  valves. 

— The  Alberger  Condenser  Company, 
95  Liberty  street,  New  York,  report  the  \ 
lowing  among  important  orders  recer 
received  for  high  vacuum  condensing  ap 
ratus :  Belt  Light  &  Power  Co. :  Penn* 
vania  Sugar  Refinery;  Sharon  Steel  C 
Port  Huron  Light  &  Power  Co. ;  Hartf 
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&  Power  Co.  The  equipment  for  the 
e  plants  consists  of  Alberger  barome- 
or  surface  condensers,  with  improved 
urn  and  circulating  pumps  and  the  nee- 
y  appurtenances  for  producing  the  high 
um  required  by  the  use  of  steam  tur- 
(  which  are  being  installed  in  most  of 
hove  plants. 

rhe  Philadelphia  Pneumatic  Tool  Co. 
rts  that  in  the  month  of  August  they 
e  all  previous  records  in  the  amount  of 
s  shipped,  although  from  present  indi- 
ns,  September  will  establish  a  new  rec- 
in  that  respect.     Recent  large  orders 

been  received  from  the  Cambria  Steel 

Pennsylvania  Steel  Co.,  New  York 
building  Co.,  Newport  News  Shipbuild- 
k  Dry  Dock  Co.,  and  the  Grand  Trunk 
Co.    Foreign  orders  have  been  received 

Paris,  London  and  Copenhagen.  More 
rs  have  come  in  for  rotary  drills  during 
•ast  two  months  than  ever  before.  This 
>any  has  just  added  to  its  machine  shop 
>ment  eight  engine  lathes,  two  auto- 
:  machines,  two  turret  lathes,  two 
ling  machines,  one  Fellows  gear  shaper, 
Irill  presses,  one  universal  milling  ma- 
;,  one  twist  drill  grinder  and  a  number 
her  minor  machine  tools. 
\  new  battleship  of  16,500  tons  and  18,- 
lorse  power  has  just  been  contracted  for 
le  British  Admiralty.    Niclausse  boilers 

been  specified,  this  being  the  eighth 
of  the  British  Navy  in  which  these  boil- 
lave  been  ordered  in  the  past  sixteen 
hs.  The  total  Niclausse  horse  power 
le  British  Navy,  in  operation  or  con- 
ed for,  is  now  114.000,  against  105,000 
e  United  States  Navy. 
The  Waterbury  Farrel  Foundry  &  Ma- 
r  Co..  of  Waterbury,  Conn.,  have  erect- 
ew  buildings,  and  have  equipped  all 
rtments  of  their  shops  with  electric 
;,  so  that  with  their  new  tools  they 
have  an  up-to-date  plant  in  all  re- 
s. 

The  Guarantee  Electric  Co.  report  that 
less  has  been  exceedingly  good  during 
>ast  year.  They  have  had  no  dull  season 
believe  1902  will  show  as  their  most 
issful  year.  Their  growth  has  sur- 
d  even  themselves  and  some  time  ago 
found  that  their  business  was  increas- 
:o  such  an  extent  that  they  would  be 
le  to  handle  it  In  the  way  they  would 


like  to,  in  the  building  they  were  occtipy- 
ing.  They  therefore  secured  a  lease  in 
the  new  Borden  Building,  Qinton  and  Ad- 
ams St.,  ChicafTO,  half  a  block  from  where 
they  have  been  located,  into  which  they  have 
just  removed.  There  has  been  no  change 
in  the  management  during  the  year.  Mr. 
Chas.  E.  Gregory  is  still  president,  Mr.  G. 

B.  Shaw,  treasurer,  and  Mr.  A.  T.  Wal- 
cott,  superintendent. 

— The  Steam  Boiler  Equipment  Co.,  of 
New  York,  had  a  notable  exhibit  at  the 
recent  convention  of  the  National  Associ- 
ation of  Stationary  Engineers,  two  of  the 
boilers  in  use  at  the  Massachusetts  Insti- 
tute of  Technology,  where  the  convention 
was  held,  being  equipped  with  their  "hydro- 
carbon" system.  These  boilers  were  in 
daily  operation  and  the  ability  of  the  sys- 
tem to  prevent  the  objectionable  smoke  from 
the  use  of  soft  or  bituminous  coal  was  fully 
demonstrated  to  the  satisfaction  of  i  large 
number  of  delegates. 

— The  Detroit  Graphite  Manufacturing 
Co.  has  recently  received  large  orders  for 
its  superior  graphite  paint  from  Manila 
and  from  San  Juan,  Porto  Rico. 

— The  National- Acme  Manufacturing 
Company,  of  Cleveland,  anounce  the  open- 
ing of  their  western  office,  Geo.  D.  Grant, 
Manager,  at  2  and  4  South  Canal  street, 
Chicago. 

— The  new  plant  of  the  Millers  Falls  Pa- 
per Co.,  at  Millers  Falls,  will  be  electrically 
driven  throughout.  The  contract  for  the 
entire  equipment  covering  generators,  mo- 
tors, arc  and  incandescent  lights,  etc.,  has 
been  placed  with  Sargent,  Conant  &  Co.,  of 
Boston. 

— The  Cleveland  Machine  Screw  Co.  has 
changed  its  title  to  the  Cleveland  Automatic 
Machine  Co. 

— The  Crocker-Wheeler  Company  re- 
cently held  at  its  works  at  Ampere.  N.  J., 
iis  annual  Managers*  Convention.  The 
annual  banquet  was  held  at  the  Engineers' 
Club.  Those  present  were  the  officers  of  the 
company:  Schuyler  S.  Wheeler,  Gano  S. 
Dunn.  W.  L.  Brownell,  Putnam  A.  Bates, 

C.  N.  Wheeler,  and  F.  V.  Henshaw;  and 
the  branch  managers:  Samuel  Russell,  Jr., 
Julian  Roe,  J.  Hally  'Craig,  Louis  P.  Hall, 
W.  H.  Wissing,  Francis  B.  DeGress,  Henry 
J.  Sage.  \V\\V\avu  iV  licMt  ^tv^ '^^a.^^Ws^.- 
mas. 
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Thsae  catalogues  may  bt  had  fret  of  charge  on  application  to  tha  firms  issmng  thtm. 
Please  mention  The  Engineering  Magasine  when  yon  writs. 


Lgricultural  Machinery. 

Catalogue  "P,"  with  illustrations  and 
descriptions,  in  Spanish  and  English,  of 
plows,  cultivators,  harrows,  corn  planters 
and  many  other  kinds  of  agricultural  ma- 
chinery, lo^  by  7  in. ;  pp.  64.  Also,  cat- 
alogue with  illustrated  descriptions,  in 
Spanish  and  English,  of  engines,  boilers, 
threshers,  horse  powers,  saw  mills  and 
other  machinery  for  farm  and  country 
work.  7  by  10  in. ;  pp.  95.  A.  B..  Farqu- 
har  &  Co.,  New  York. 
Lir  Compressors. 

Catalogue  "C,"  second  edition,  with  il- 
lustrated descriptions  of  air  and  gas  com- 
pressors and  auxiliary  apparatus.  Also, 
useful  tables  and  data.  9  by  6  in. ;  pp. 
135.    Rand  Drill  Co.,  New  York. 

Catalogue,  with  illustrations  and  de- 
scriptions of  air  compressing  machinery  in 
"various  styles  and  for  many  uses.  y%  by 
SH  in- ;  PP-  102.  Also,  catalogue  and  pam- 
phlets devoted  to  pumping  machinery.  The 
Geo.  F.  Blake  Manufacturing  Co.,  New 
York, 
lars. 

Large,  cloth-bound  book,  with  half-tone 
illustrations,  diagrams  and  descriptions  of 
Goodwin  patent  cars  for  dumping  and  dis- 
charging all  kinds  of  material  with  the 
least  expenditure  of  time  and  labor.  12J/2 
by  17  in. ;  pp.  60.  Goodwin  Car  Co.,  New 
York. 
'onveying  Machinery. 

Catalogue  D.  bound  in  flcxiblb  cloth  cov- 
ers, with  illustrations,  descriptions,  and 
price  lists  of  elevating  and  conveying  ma- 
chinery, coal  handling  equipment,  stone 
crushing  machinery,  and  power  transmit- 
ting machinery.  9  by  6  in. ;  pp.  127.  The 
Aultman  Co.,  Canton,  O. 

Catalogue  No.  26,  a  cloth-bound  book 
with  illustrations,  descriptions  and  price 
lists  of  Caldwell  Helicoid  and  other  kinds 
of  conveying,  elevating  and  power-trans- 
mitting machinery  and  accessories.  7^ 
by  sVi  in. ;  pp.  441.  H.  W.  Caldwell  & 
Son  Co.,  Chicago. 


Cranes. 

Booklet  with  illustrated  descriptioiis 
German,  of  traveling  cranes  operated  c 
trically  and  by  hand,  particularly  ti 
shown  at  the  DiisSeldorf  Exposition.  I 
wig  Stuckenholz,  Wetter  on  the  R 
Germany. 

Digging  Machinery. 

Catalogue  "1901,"  with  illustrated 
scriptions  and  price  lists  of  the  Hay? 
"orange-peel"  and  "clam-sheir*  buc 
for  excavating  and  dredging,  and  illus 
tions  of  these  buckets  as  used  with  o 
machinery  in  a  great  variety  of  dred( 
and  excavating  work.  6  by  9^/2  in.; 
81.  The  Hay  ward  Co.,  97  Cedar  St..  I 
York. 

Electric  Apparatus. 

A  collection  of  bulletins,  in  cloth  bint 
with  illustrated  descriptions  of  many  Id 
of  electric  machinery  and  apparatus  ; 
their  various  applications.  11  by  8^4 
Also  special  catalogues  and  pamphi 
with  many  illustrations,  devoted  to  elec 
pumping  machinery,  arc  lamps,  incand 
cent  lamps,  electric  driving,  small  mot( 
and  other  electric  apparatus,  and  their 
plications.  General  Electric  Co.,  Schen 
tady,  N.  Y. 

Electric  Cranes. 

Large,  cloth-bound  book,  with  half-t( 
illustrations  and  descriptions  of  elecl 
traveling  cranes  and  of  the  plants  wh 
they  are  installed.  Also  telegraph  cc 
9  by  12  in. ;  pp.  93.  Shaw  Electric  Cr; 
Co.,  Muskegon,  Mich. 

Gearing. 

Catalogue  with  illu.strations,  descripti 
and  list  of  gearing,  sheaves,  pulleys, 
71/2  by  5  in.;  pp.  235.  Also  catalogue 
the  Poole-Leffel  turbine  water-wheel  ; 
price  list  of  shafting,  pulleys  and  hang 
Robert  Poole  &  Son  Co..  Baltimore. 

Furnaces. 

Large,  cloth-bound  book  contain 
specifications  and  designs  for  internal  1 
nace  tubular  boilers  with  Morison  i 
^^Tv^vo^  ^Qxx>\"^\fc^  \\yxiKWi<^^^  ^ad  illus 
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tions    and    descriptions    of    the    Morison 
furnaces,  furnace  fronts  and  doors,    ii  by 
9  in. ;  pp.  38.  The  Continental  Iron  Works, 
New  York. 
6m  Burners. 

Pamphlet,  with  illustrated  descriptions 
of  the  Stamford  mantle  gas  burner  and  of 
the  Stamford  mantles  for  incandescent  gas 
lighting,  and  high-pressure  mantles  for 
gas,  gasoline  and  oil  mantle  lamps.  Stam- 
ford Gas  Stove  Co.,  Stamford,  Conn. 
Gas  Machines. 

Pamphlet  with  illustrated  descriptions  of 
Tirrill's  Equalizing  gas  machine,  burners 
and  other  auxiliary  apparatus  for  lighting, 
cooking,  heatmg  and  power  in  isolated 
plants.  Also,  illustrations  of  many  build- 
ings where  this  system  is  used,  with  testi- 
monials. 6  by  gyi  in. ;  pp.  80.  Tirrill  Gas 
Machine  Lighting  Co.,  New  York. 
Grinding  Machines. 

Book  devoted  to  the  construction  and 
use  of  universal  and  plain  grinding  ma- 
chines for  cylindrical,  conical  and  plane 
face  surface  work,  with  illustrations  and 
descriptions  of  machines.  9  by  6  in. ;  pp. 
103.  Landis  Tool  Co.,  Waynesboro,  Pa. 
Light  Locomotives. 

Catalogue  (ninth  edition),  bound  in 
flexible  cloth  covers,  with  illustrations  and 
descriptions  of  light  locomotives  for 
steam  and  compressed  air,  in  every  va- 
riety of  size,  gauge  and  design.  Also  use- 
ful tables  and  data.  9  by  6  in.;  pp.  236. 
H.  K.  Porter  Co.,  Pittsburg. 
Locomotiyes. 

Cloth-bound  catalogue,  with  illustrations 
and  descriptions  of  simple  and  compound 
locomotives  of  many  types,  history  of  the 
Brooks  Locomotive  Works,  tables  of  use- 
ful data  and  telegraph  code.  9V2  by  6  in. ; 
PP-  ^Z'^'  Brooks  Locomotive  Works,  Dun- 
kirk, N.  Y. 
Machine  Tools. 

Large,  cloth-bound  catalogue  with  illus- 
trations and  descriptions  of  all  kinds  of 
improved  machine  tools  for  working  metal. 
9^  by  7y2  in. ;  pp.  354.  William  Sellers 
&  Co.,  Inc.,  Philadelphia. 

Catalogue,  with  illustrations  and  de- 
scriptions of  shapers,  gear  cutters,  drills 
and  other  high-class  machine  tools.  9  by 
6  in. ;  pp.  177.  Gould  &  Eberhardt,  New- 
ark, N.  J. 


OU  Filter. 

Booklet,  devoted  to  the  "White  Star" 
oil   filter,   for  purifying  dirty  lubricating 
oil.    Pittsburgh  Gage  &  Supply  Co.,  Pitts- 
burg, Pa. 
Pneumatic  Cranes. 

Large  pamphlet,  with  half-tone  illustra- 
tions and  descriptions  of  revolving  pneu- 
matic cranes,  particularly  adapted  for  load- 
ing and  unloading  cars,  pneumatic  jack 
and  pneumatic  painting  machine.  I2J4  by 
gY^  in.;  pp.  16.  The  Garry  Iron  &  Steel 
Roofing  Co.,  Cleveland. 
Portland  Cement. 

Pamphlet  devoted  to  Lagerdorfer  port- 
land  cement,  manufactured  by  Eugene 
Lion  &  Co.,  Lagerdorf,  Holstein,  Ger- 
many. There  is  an  account  of  the  works 
and  process  of  manufacture,  tables  of  tests, 
and  illustrated  descriptions  of  its  appli- 
cation in  many  places  in  the  United  States. 
6  by  9  in. ;  pp.  84.  Also  illustrated  pam- 
phlet devoted  to  "Lehigh'*  portland  cement 
and  many  of  its  applications.  6  by  8  in. ; 
pp.  47.  Kelley  Island  Lime  &  Transport 
Co.,  Cleveland. 
Prospecting  Machines. 

Catalogue  No.  2,  with  illustrations  and 
full  descriptions  of  Keystone  mineral 
prospecting  machines  for  exploring  and 
assaying  placer  gold  mines,  exploring  for 
coal,  lead,  zinc,  iron,  etc.,  and  making 
soundings  for  bridge  piers  and  founda- 
tions. Keystone  Driller  Co.,  Beaver  Falls^ 
Pa. 
Pumping  Machinery. 

General  catalogue  No.  29,  with  illus- 
trated descriptions  of  steam  and  electric 
pumps  for  all  kinds  of  service,  condensers 
and  water  meters.  8^  by  6^  in. ;  pp.  98. 
Henry  R.  Worthington,  New  York. 

Catalogue,  with  illustrations  and  de- 
scriptions of  electric  power  pumps  and 
accessories  for  all  purposes.  yYj  by  5^ 
in. ;  pp.  143.  Knowles  Steam  Pump 
Works,  New  York. 
Riveting  Machines. 

Catalogue  No.  5,  with  illustrations  and 
descriptions  of  "Pittsburg"  riveting  ma- 
chines for  all  kinds  of  riveting  work,  and 
which  can  be  operated  by  air,  steam  or 
hydraulic  pressure.  Also  useful  informa- 
tion and  tables  on  rivets  and  riveting.  6 
by  9  in.;  pp.  48.  Cheslti  ^.  K^\tt,\\Q.Tv 
Works,  AWegVietiy,  Psi. 
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Slock  Drills. 

Catalogue  "D/*  with  illustrated  descrip- 
tions of  rock  drills  and  drill  mountings  for 
mines,  quarries  and  tunnels,  and  accounts 
of  various  applications.  9  by  6  in. ;  pp.  &i. 
Rand  Drill  Co.,  New  York. 
Spoofing. 

Catalogue  and  price  list  of  iron  and  steel 
roofing,  siding  and  ceiling,  cornices,  pip- 
ing, etc.,  and  iron  and  steel  buildings  and 
roof  trusses.  10^  by  8  in. ;  pp.  127.  The 
Garry  Iron  &  Steel  Roofing  Co.,  Cleveland. 
^team  Apparatus. 

Illustrated  trade  catalogues  and  price  list 
(G-ii-B)  of  Bundy  radiators,  boilers,  and 
tank  heaters,  pipe  and  fittings,  boiler  tubes, 
brass  and  iron  goods  for  steam,  water, 
gas,  air  and  electricity,  and  other  special- 
tics  and  supplies.  6^  by  4^  in. ;  pp.  334. 
Also  catalogues  S-12,  S-14  and  S-15,  de- 
voted respectively  to  Bundy  separators, 
Bundy  feed-water  heaters  and  Bundy 
steam  traps.  A.  A.  Griffing  Iron  Co.,  Jer- 
sey City,  N.  J. 
Steam  Engines. 

Large  catalogue,  with  half-tone  illustra- 
tions and  descriptions  of  heavy-duty  Ham- 
ilton-Corliss steam  engines  and  plants 
where  they  are  installed.  10  by  14  in. ;  pp. 
52.  Also  illustrated  catalogue  of  standard 
girder  frame  and  ''series  B"  Hamilton- 
Corliss  engines.  The  Hooven,  Owens, 
Rentschler  Co..  Hamilton,  O. 

Cloth-bound  book,  with  illustrations  and 
descriptions  of  the  Porter-Allen  steam  en- 
gine, and  directions  for  setting  and  run- 
ning it.  9J4  by  6  in.;  pp.  59-  Also  pam- 
phlets devoted  respectively  to  centrifugal 
pumping  machinery  and  the  Weiss  coun- 
ter-current condenser.  Southwark  Foun- 
dry and  Machine  Co.,  Philadelphia. 
>team  Goods. 

Catalogue  in  flexible  cloth  covers,  with 
illustrations,  descriptions  and  price  list  of 
brass  and  iron  valves,  injectors,  whistles, 
lubricators,  oil  and  grease  cups,  and  steam 
specialties.  7  by  5  in. ;  pp.  208.  The  Lun- 
kenheimer  Co.,  Cincinnati. 

Cloth-bound  book,  with  illustrations,  de- 
scriptions and  price  lists  of  pressure  and 
vacuum  gauges  for  all  purposes,  safety 
valves,  water  and  cylinder  relief  valves, 
and  steam  engine  and  boiler  appliances  in 
general.    Also  lists  oi  users,  Us\;\motv\^\s, 


and  useful  tables  and  data.    gVi  by  6*/4  i 
pp.  i58.    Also  folder  devoted  to  the  S 
improved    steam    engine    indicator.    S 
Brass  Manufacturing  Co.,  Boston. 
Steam  Shovels. 

Catalogue  No.  i,  cloth -bound,  with  fa 
tone  illustrations  and  descriptions  b 
steam  shovels  and  wrecking  cranes.  ; 
ID  in.;  pp.  64.  The  Bucyrus  Co.,  S 
Milwaukee,  Wis. 

A  series  of  pamphlets  devoted  to  st 
shovels,  with  illustrations  and  descripl 
of  boom  shovels  and  other  styles  and  \ 
application  in  different  kinds  of  work. 
Vulcan  Iron  Works  Co.,  Toledo,  0. 
Thermometers. 

Catalogue  in  separate  parts  with  i 
trated  descriptions  of  thermometers 
various  purposes.  Part  i  is  devote 
those  for  steam  and  power  plants,  pa 
cold  storage  and  refrigeration,  pai 
brewing  and  distilling;  part  5,  ctn 
packing  and  preserving.  g%  by  6  in. 
Hohmann  &  Maurer  Mfg.  Co.,  Roche 
N.  Y. 
Turret  Machinery. 

Illustrated  catalogue  of  turret  lathes 
turret  .machinery  of  every  other  de» 
tion  and  complete  outfit  of  tools  then 
6  by  4  in.;  pp.  253.  Bardons  &  Oli 
Cleveland. 
Wage  Calculator. 

Booklet,  with  illustration,  descrip 
and  price  list  of  the  New  Idea  Calcul 
for  mechanically  computing  wages.  SY 
3%  in.;  pp.  12.  Carlton  Manufactu 
Co.,  New  York. 
Windmills. 

General  catalogue  No.  42,  with  Am 
cloth  covers,  illustrating  and  dcscril 
Star  windmills,  Hoosier  and  Fast  1 
pumps,  and  many  accessory  tools,  fitt: 
and  apparatus.  9  by  5^  in. ;  pp.  248.  F 
&  Walling  Mfg.  Co.,  Kendallville,  Ind 
Wire  Machinery. 

Illustrated  catalogue  of  wire  and  ir 
working  machinery.  12  by  9  in.;  pp. 
Also  folder  with  illustrated  descriptioi 
multiple-spindle  drill  with  automatic  U 
The  F.  B.  Shuster  Co.,  New  Haven,  C 
Wire  Rope. 

A  booklet  containing  the  "Song  of 
Elevator,"  verses  recounting  the  merit 
Leschen's  patent  flattened  strand  wire  1 
N..  Ije&cKeti  &  Sons  Rope  Co.,  St.  b 
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Coming  Society  Meetings. 
M ERICA N  Association  for  the  Ad- 
cement  OF  Science.  Sec. :  Prof.  L.  O. 
vard,  Cosmos  Club,  Washington,  D.  C. 
lual  meeting,  Dec.  29  to  Jan.  3,  Wash- 
on. 

M ERICA N  Boiler  Manufacturers'  As- 
.^TiON.  Sec. :  J.  D.  Farasey.  Cleveland. 
:t  meeting.  July.  1903,  at  Chattanooga. 
MERiCAN  Economic  Association.  Sec. : 
V.  Fetter.  Ithaca,  N.  Y.  Annual  meet- 
Dec.  26-29.  Philadelphia. 
MERICAN  Institute  of  Architects. 
:  Glen  Brown,  Washington,  D.  C.  An- 
convention  Dec.  11,  12  and  13,  Wash- 
3n. 

fti ERICA N  Institute  of  Electrical  En- 
ers.  Sec. :  Ralph  W.  Pope,  95  Liberty 
New  York.  Regular  meeting  on  fourth 
ay  of  each  month,  12  W.  31st  St.,  New 
c.  Dec.  19:  Paper  on  Braking  and 
lion  Brakes. 

iiERiCAN  Railway  Association.  Sec. : 
F.  Allen,  24  Park  Place,  New  York. 
ting,  April  22.  1903,  New  York. 
kiERicAN  Railway  Engineering  and 
n'tenance  of  Way  Association.  Sec. : 
'.  Fritch,  Cincinnati.  Annual  meeting, 
:h.  1903. 

ierican  Railway  Master  Mechanics' 
ciATioN.  Sec:  J.  W.  Taylor,  667 
:er>-.  Chicago.  Meeting.  June,  1903. 
ierican  Society  of  Civil  Engineers. 
C.  W.  Hunt,  220  W.  57th  St.,  New 
Regular  meetings,  first  and  third 
nesdays  of  each  month.  Annual  meet- 
fan.  21  and  22,  1903. 
ierican  Society  of  Mechanical  En- 
»s.  Sec:  Prof.  F.  R.  Hutton.  12  W. 
St.,  New  York.    Semi-annual  meeting, 

2-5- 

5T0N    Society    of    Civil    Engineers. 

S.  E.  Tinkham,  715  Tremont  Temple, 
lar  meetings  on  third  Wednesday  of 
nonth.  except  January,  when  on  fourth 
lesday. 

>fADiAN  Railway  Clib.    Sec :  W.  H. 
•ear,  Jr.,  Montreal.    Regular  meetings 
:ond  Tuesday  of  each  month. 
v'ADiAN   Society  of  Civil  Engineers. 

Prof.  C.  H.  McLeod.  877  Dorchester 
Montreal.  Regular  meetings  every  al- 
c    Thursday.     Annual    meeting,   Jan. 

►3. 

itral  Railway  Club.  Sec:  Harry 
ought.  62  Liberty  St.,  New  York, 
ar  meetings  on  second  Fridays  of 
Jan.,  March,  May  and  Sept.,  Hotel 
01s,  Buffalo. 
tcAGO  Electrical  Associatjox.     Sec: 


W.  J.  Warder,  Jr.,  900  Warren  Ave.  Regu- 
lar meetings  on  first  Friday  of  each  month. 

Civil  Engineers'  Club  of  Cleveland. 
Sec:  Arthur  A.  Skeels,  689  The  Arcade. 
Regular  meetings  on  second  and  fourth 
Tuesdays  of  each  month. 

Civil  Engineers'  Society  of  St.  Paul. 
Sec. :  G.  S.  Edmondstone.  Regular  meet- 
ings on  second  Monday  of  each  month. 

Engine  Builders'  Association  of  the 
United  States.  Sec:  D.  N.  McBrier, 
Erie.  Pa.  Annual  meeting,  Dec.  i  and  2, 
at  Sherry's.  44th  St.  and  5th  Ave.,  New 
York. 

Engineering  Association  of  the  South. 
Sec:  H.  M.  Jones,  1000  Broad  St.,  Nash- 
ville, Tenn.  Regular  meetings  on  second 
Thursday  of  each  montn,  at  Vanderbilt 
University. 

Engineers'  Club  of  Chicago.  Sec:  B. 
W.  Thurtell,  1223  New  York  Life  Building. 
Regular  meetings  on  first  and  third  Tues- 
days of  each  month. 

Engineers'  Club  of  Cincinnatl  Sec: 
J.  F.  Wilson,  P.  O.  Box  333-  Regular 
meetings  on  third  Thursday  of  each  month. 

Engineers'  Club  of  Columbus  (Ohio). 
Sec:  H.  M.  Gates,  1254  North  High  St. 
Regular  meetings  on  first  and  third  Satur- 
days of  each  month. 

Engineers'  Club  of  Minneapolis.  Sec. : 
Edw.  P.  Burch,  1210  Guaranty  BIdg.  Reg- 
ular meetings  on  third  Monday  of  eadi 
month. 

Engineers'  Club  of  Philadelphia. 
Sec:  L.  F.  Rondinella.  1122  Girard  St. 
Regular  meetings  on  first  and  third  Satur- 
days of  each  month.  Twenty-fifth  Anni- 
versary banquet,  Dec  6,  at  the  Union 
League. 

Engineers'  Club  of  St.  Louis.  Sec: 
D.  W.  Roper.  920  Rialto  Bldg.  Regular 
meetings  on  first  and  third  Wednesdays  of 
each  month. 

Engineers*  Society  of  Western  New 
York.  Sec. :  George  T.  Roberts,  975  Elli- 
cott  Square,  Buffalo.  Regular  meetings, 
first  Tuesday  of  each  month. 

Engineers'  Society  of  Western  Penn- 
sylvania. Sec:  Chas.  W.  Ridinger,  410 
Penn  Ave..  Pittsburg.  Regular  meetings  on 
third  Tuesday  of  each  month. 

Franklin  Institute.  Sec:  Dr.  Wm.  H. 
Wahl,  15  South  7th  St.,  Philadelphia.  Gen- 
eral meetings  on  third  Wednesday  of  each 
month.  Regular  monthly  meetings  of  the 
various  sections  on  other  days. 

Iowa  Railroad  Club.    Sec:  J.  A.  Wag- 
ner, Des  Moines,  Iowa.    Ri^^V^x  xcy^p^^B^ 
on  third  Tuesday  ol  t^O^  rcv^^xv^Xv.  '^^'^^ 
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Louisiana  Engineering  SoasiY.  Sec: 
u  W.  Lawes,  712  Union  St.,  New  Orieans. 
Legular  meetings  on  the  second  Monday  of 
ach  month. 

Master  Car  Builders'  Assocxation. 
;cc.:  J.  W.  Taylor,  667  Rookery,  Chicago, 
feeting,  June,  1903. 

Modern  SaENCE  Club.  Sec. :  R.  Hender- 
Dn,  302  Livingston  St.,  Brooklyn.  Meet- 
igs  every  Tuesday. 

Montana  Society  of  Engineers.  Sec: 
Lichard  R.  Vail,  Butte,  Mont.  Regular 
leetings  on  second  Saturday  in  each  month. 

National  Electric  Light  Assoctation. 
ec:  James  B.  Cahoon,  136  Liberty  St., 
[ew  York.    Meeting,  May,  1903,  Chicago. 

New  England  Railroad  Club.  Sec : 
Idw.  L.  Janes,  Back  Bay  P.  O.,  Boston, 
legular  meetings  second  Tuesday  in  each 
KWith  at  Pierce  Hall,  Copley  Square. 

New  York  Railroad  Club.  Sec:  W.  B. 
ereance.  418  Center  St.,  South  Orange,  N. 
Regular  meetings  on  third  Friday  of 
ach  month  except  June,  July  and  August, 
t  Carnegie  Hall,  154  W.  57th  St.,  New 
'ork. 

North-West  Railway  Club.  Sec:  T. 
^.  Flannagan,  Mineapolis,  Minn.  Regu- 
ir  meetings  on  first  Tuesday  after  second 
ionday  of  each  month,  alternating  between 
linneapolis  and  St.  Paul. 

Pactfic  Coast  Railway  Club.  Sec : 
:.  C.  Borton,  West  Oakland,  Cal.  Regular 
leetings  on  third  Saturday  of  each  month, 
t  San  Francisco. 

Pacific  Northwest  Society  of  Engi- 
EERS.  Meetings  monthly  in  Chamber  of 
lommerce  rooms,  Seattle,  Wash. 

Railway  Club  of  Pittsburgh.  Sec :  J. 
).  Conway,  P.  &  L.  E.  R.  R..  Pittsburgh, 
*a.  Regular  meetings  on  fourth  Friday  of 
ach  month  at  Hotel  Henry. 

Railway  Signaling  Club.  Sec:  C.  O. 
'ilton,  West  Milwaukee.  Wis.  Regular 
leetings  on  second  Tuesday  of  January, 
larch.  May,  Sept.  and  Nov. 

Richmond  Railroad  Club.  Sec :  F.  O. 
Lobinson,  8th  &  Main  Sts.,  Richmond,  Va. 
legular  meetings  on  second  Thursday  of 
ach  month. 

Rocky  Mountain  Railway  Club.  Sec: 
.  E.  Buell,  906  20th  Ave..  Denver.  Regu- 
ir  meetings  on  first  Saturday  after  the  15th 
f  each  month. 

St.  Louis  Railway  Club.  Sec:  E.  A. 
Tienery,  Union  Station,  St.  Louis.  Regu- 
ir  meetings  on  second  Friday  of  each 
lonth. 

Southern  and  Southwestern  Railway 
lub.      Sec :    W.   A.   Love,   Atlanta,   Ga. 

cgular  meetings  on  third  Thursday  of 
in.,  April,  Aug.  and  Nov. 

Technical  SoarrY  of  the  Pacific 
OAST.  Sec:  Otto  von  Geldem,  31  Post 
t,  San  Francisco.  Regular  meetings  on 
'St  Friday  of  each  n\ontV\. 


Texas  Railway  Club.  Sec. :  T.  H.  0 
borne,  Pine  Bluff,  Ark.  regular  meetioj 
on  third  Monday  of  April  and  Septembi 

Western  Railway  Club.  Sec:  Jos.  \ 
Taylor,  667  Roc^erv,  Chicago.  Meetin 
on  third  Tuesday  of  each  month,  Audil 
rium  Hotel,  Chicago. 

Western  Society  op  Engineebs.  Se 
J.  H.  Warder,  Monadnock  Block,  Chicaj 
Regular  meetings  on  first  Wednesday  a 
extra  meetings  on  third  Wednesday  of  ea 
month.  Dec.  3,  paper  on  "Copper  Mini 
in  Upper  Michigan/'  by  J.  F.  Jackson ;  D 
17,  paper  on  **Diversity  of  Engineer 
Methods  on  American  Railways,"  by  A 
Schenck. 


PexBonaL 

— Dr.  Alfred  Miiller,  of  150  Nassau  stn 
New    York,    has    been    authorized    by 
German   Society  of   Engineers   to   arrai 
for  collaboration  in  the  preparation  of 
"Technolexikon,"       or       German-Engli 
French  technical  dictionary  which  this 
ciety  has  undertaken  to  publish.     Dr.  M 
ler  will  supply  collaborators  with  special 
arranged  note  books,  and  will  be  glad 
furnish  further  information  concerning  t 
highly  important  and  meritorious  work 

—Mr,  Stephen  Pantchenko,  of  St.  Pete 
burg,  who  is  engineer  of  ways  and  comn 
nications  to  the  Russian  Government,  a 
also  director  of  the  J.  S.  Pantchenko  I 
per  Mills  and  Coal  Mines  Company  of  R( 
toff-on-the-Don,  is  in  this  country  inves 
gating  our  engineering  methods  and  lab( 
saving  devices.  He  is  specially  interested 
coal-handling  machinery. 

—Alfred  Mosely,  Esq.,  C.  M.  G.,  who 
taking  a  deep  and  active  interest  in  Britaii 
commercial  and  engineering  education,  Y 
brought  a  delegation  of  British  trade-uni 
workmen,  representing  a  variety  of  indi 
tries,  to  America.  While  in  this  count 
these  men  will  make  a  thorough  investif 
tion  of  the  conditions  prevailing  here 
their  respective  trades,  and  they  arc  < 
pected  to  report  the  results  of  their  obs 
vations  to  their  fellow  workmen  on  their 
turn  home. 

— Col.  Allan  C.  Bakewell,  who  was 
cently  elected  president  of  the  Spraj 
Electric  Company,  has  long  been  identif 
with  the  electrical  industry,  and  has  ik 
many  friends  through  his  executive  abil 
and  honorable  business  methods.  He  v 
vice-president  and  general  manager  of  1 
c\^  \Tv\«\syt  CowlMvt  and  Insulation  Co 
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I>any  which  was  absorbed  by  the  Spraguc 
Electric  Company  some  years  ago,  and  has 
been  for  three  years  second  vice-president 
and  general  manager  of  the  Sprague  Com- 
pany. 

— Mr.  S.  MaximoflF,  who  is  engineer  to 
the  Russian  Government,  and  assistant  at 
the  Imperial  Institute  of  Public  Ways  in 
St.  Petersburg,  has  come  to  America  on  a 
tour  of  observation.  While  here,  he  will 
make  a  special  study  of  water  power  and 
electrical  transmission,  and  will  visit  some 
of  our  principal  hydro-electric  plants. 

— Mr.  Chas.  G.  Eckstein,  the  German  rep- 
resentative of  the  Philadelphia  Pneumatic 
Tool  Co.,  arrived  in  New  York  recently, 
and  will  probably  remain  some  weeks  in 
this  country. 

— Messrs.  Kern  Dodge  and  Charles  Day 
of  the  firm  of  Dodge  &  Day,  modernizing 
engineers,  have  just  returned  from  an  ex- 
tensive trip  through  the  Middle  West,  where 
they  visited  many  of  the  principal  machine 
shops  and  foundries,  gathering  data  on  shop 
efficiency  and  critically  comparing  factory 
methods. 

— Mr.  J.  W.  Duntley,  president  of  the 
Chicago  Pneumatic  Tool  Company,  has 
again  sailed  for  Europe.  He  expects  to 
spend  about  four  weeks  on  the  Continent 
and  states  that  it  is  his  intention  to  estab- 
lish, either  in  England  or  Scotland,  a  new 
plant  for  the  manufacture  of  pneumatic 
tools.  The  design  of  this  new  plant  will 
be  practically  the  same  as  that  of  the  fac- 
tory now  being  operated  by  this  company  at 
Detroit,  Mich. 

— Mr.  D.  Qarence  Durland,  who  is  well 
known  in  the  electrical  field,  has  been 
elected  second  vice-president  of  the  Sprague 
Electric  Company.  For  the  past  three  years 
he  has  been  assistant  general  manager  of 
the  Sprague  Company  and  his  promotion  is 
evidence  of  his  engineering  and  executive 
abilities. 

— Mr.  N,  S.  Hill,  Jr.,  has  been  appointed 
chief  engineer  in  the  Department  of  Water 
Supply,  Gas  and  Electricity,  New  York 
City,  as  successor  to  Mr,  G.  W.  Birdsall, 
who  has  been  made  consulting  engineer. 

— Mr.  William  H.  Wiley,  the  well  known 
publisher,  and  the  treasurer  of  the  American 
Society  of  Mechanical  Engineers,  has  been 
elected  to  Congress  hom  the  8th  New  Jer- 
5<r  district,  on  the  Repubh'can  ticket. 


Indnstxial  Notes. 

— ^The  business  of  the  Brown  Corliss  En- 
gine Co.,  of  Corliss,  Wis.,  has  increased  so 
rapidly  within  the  last  six  months  that  they 
have  found  it  absolutely  necessary  to  build 
a  foundry.  Work  on  this  has  been  already 
started,  the  concrete  foundations  having 
been  finished,  and  the  steel  work  on  the 
ground  ready  for  erection.  This  foundry 
will  be  350  feet  long  by  116  feet  wide,  with 
modem  equipment  throughout,  and  will  be 
completed  inside  of  thirty  days.  The  Brown 
Corliss  Engine  Co.  are  about  to  take  up 
mining  machinery,  such  as  hoisting,  pump- 
ing, compressors,  etc.,  and  also  rolling  mill 
work,  and  they  purpose  to  increase  their 
agencies  throughout  the  South  and  Middle 
West. 

— The  city  of  Elyria,  Ohio,  has  contracted 
with  the  New  York  Continental  Jewell  Fil- 
tration Company,  for  a  filter  plant  of  2,000,- 
000  gallons  capacity  per  day.  The  source 
of  the  supply  is  Lake  Erie. 

— The  Quaker  Portland  Cement  Com- 
pany are  about  to  commence  the  construc- 
tion of  a  cement  plant  which  when  com- 
pleted will  be  one  of  the  largest  in  the 
country.  It  will  be  located  in  the  Lehigh 
Valley  cement  belt,  where  five  hundred  acres 
of  land  have  been  recently  purchased.  The 
new  company  purpose  to  have  a  plant  con- 
structed upon  the  latest  and  most  approved 
plans,  and  which  shall  be  second  to  none  in 
the  installment  of  labor  saving  devices. 
They  will  be  glad  to  receive  communications 
from  engineers  and  others  familiar  with  the 
manufacturing  of  cement,  and  they  will 
gladly  pay  for  any  suggestions  which  they 
may  accept.  The  address  of  the  Quaker 
Portland  Cement  Co.  is  26  Broadway,  New 
York. 

— The  Broderick  &  Bascom  Rope  Co.,  of 
St.  Louis,  have  just  issued  a  very  hand- 
somely illustrated  and  printed  treatise  on 
underground  wire  rope  haulage,  as  success- 
fully applied  in  the  workings  of  the  Coal 
Valley  Mining  Company  at  Sherrard  and 
Cable,  Illinois. 

— The  National  Machinery  Co.,  of  Tiffin, 
Ohio,  state  that  the  condition  of  business 
was  never  better  in  their  history  than  it  is 
at  present,  orders  received  during  the  last 
thirty  days  being  exce^tiocv^lVi  VkKvrj . '\>aA%- 
ing  from  the  amouDl  ol  ottec^  oTL\ia».^'*»^^ 
the  inquiries  lecwieA,  Wvt  comv^xvi  ^^  ^ef». 
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NEIVS  SUPPLEMENT, 


one  150-H.  P.  boiler  for  the  American 
Porcelain  Co.,  New  Brighton,  Pa.  plant; 
one  150-H.  P.  boiter  for  the  Keystone  Min- 
ing Co.  at  Leadville,  Colo.,  and  one  35-H.  P. 
automatic  engine  for  the  Clearfield  Steam 
Laundry  Co.,  Clearfield,  Pa. 

— There  is  perhaps  no  better  economy  to 
the  steam-fitter  and  the  engineer  than  a  per- 
fectly tight  joint,  yet  one  that  can  be  easily 
taken  apart  if  desired.  It  is  possible  to 
have  such  joints,  if  Dixon's  graphite  pipe- 
joint  compound  is  used.  Flake  graphite  is 
impervious  to  the  action  of  heat  or  cold, 
acids  or  alkalies.  Hence  the  value  of  a 
graphite  compound  when  properly  prepared. 
The  Joseph  Dixon  Crucible  Company  of 
Jersey  City,  N.  J.,  will  send  booklet  and 
sample  describing  their  compound  free  of 
charge. 

— ^The  Bradley  Manufacturing  Co.,  of 
Pittsburg,  have  received  the  contract  for  a 
complete  electric  power  station  of  500— K. 
W.  capacity,  designed  for  furnishing  alter- 
nating current,  for  operating  motors  for 
pumping  certain  oil  wells  in  Wetzel  Coun- 
ty, West  Virginia,  belonging  to  The  South 
Penn  Oil  Co.  C.  H.  Bradley,  Jr.  &  Co., 
engineers,  of  Pittsburg,  and  who  are  con- 
nected with  the  Bradley  Mfg.  Co.,  have 
taken  the  contract  for  the  buildings  and 
equipment,  and  will  install  three  high-pres- 
sure Geary  water-tube  boilers.  The  Brad- 
ley Manufacturing  Co.  will  furnish  two 
triple  expansion  condensing  Willans  cen- 
tral-valve engines,  direct  connected  to  al- 
ternating-current generators. 

— H.  B.  Underwood  &  Co.,  the  machinery 
manufacturers  of  Philadelphia,  are  distrib- 
uting among  their  friends  an  ingenious  ad- 
vertising novelty  in  the  shape  of  a  cigar 
perforator,  which  makes  it  unnecessary  to 
cut  off  the  tip  of  the  fragrant  weed. 

— ^At  the  recent  Diisseldorf  exhibition, 
Artliur  Koppel  was  awarded  the  silver  medal 
for  his  exhibit  of  industrial  railway  equip- 
ment, dump  cars,  inclined  planes,  self-dis- 
charging ore  cars,  electric  railroads,  etc. 
This  is  the  highest  medal  given  for  indus- 
trial railway  equipment  at  this  exhibition. 
It  will  be  remembered  that  the  firm  of  Ar- 
thur Koppel  also  received  the  gold  and  sil- 
ver medal  at  the  Paris  exhibiton,  which  was 
the  highest  award  given  there  for  similar 
material.  Arthur  Koppel,  whose  offices  are 
Mt  66^  Broad  street.  New  York  City,  car- 


ries a  large  stock  of  all  standard  goodi 
ready  for  immediate  shipment,  and  will  be 
glad  to  send  catalogues  to  all  interested 
parties. 

— Recent  sales  of  Renold  Silent  Chain  by 
the  Link-Belt  Engineering  Company  in- 
clude: Nine  line  shaft  drives  from  motors 
for  the  new  works  of  the  Patton  Paint  Com- 
pany, Newark,  N.  J. ;  eight  drives  from  mo- 
tors to  line  shafts  and  elevators  in  the  new 
model  plant  which  the  Crompton  &  Knowles 
Loom  Works  are  erecting  in  Philadelphia; 
and  eight  60-H.  P.  drives  for  induced-draft 
blowers  in  the  new  Waterside  Station  of 
the  New  York  Edison  Company.  There  are 
now  sixty-one  Renold  Silent  Chains  in  use 
in  the  new  building  of  R.  H.  Macy  &  Com- 
pany, varjing  in  capacity  from  one  to 
ninety  H.  P. 

— The  smoke  nuisance  is  receiving  much 
attention  at  the  hands  of  the  city  authorities 
of  Providence,  R.  L,  who  are  endeavoring 
to  obtain  necessary  legislation  for  its  abate- 
ment It  is  a  matter  of  interest  that  the 
three  largest  industrial  concerns  in  the  city 
have  voluntarily  encouraged  this  movement 
by  offering  to  install  apparatus  in  their 
power  stations  which  would  entirely  pre- 
vent the  formation  of  black  smoke.  With 
this  purpose  in  view  the  Rhode  Island  & 
Suburban  Railway  has  contracted  for  a 
large  equipment  of  Roney  mechanical  stok- 
ers for  its  new  boiler  plant.  The  plant  will 
have  an  ultimate  boiler  capacity  of  8.300  H. 
P.  The  above  stokers  will  be  used  through- 
out. Another  large  concern,  the  Narragan- 
sett  Electric  Lighting  Co.,  is  also  installing 
a  complete  equipment  of  Roney  stokers, 
comprising  12  stokers  of  the  quadmplex 
type  operating  under  Babcock  &  Wilcox 
boilers  of  4.500  H.  P.  capacity.  A  third 
industrial  plant  employing  these  stokers  is 
the  Brown  &  Sharpe  Mfg.  Co.,  where  Ro- 
ney stokers  under  two  batteries  of  Bab- 
cock &  Wilcox  boilers  have  been  in  use 
for  some  time  with  excellent  results.  The 
success  of  this  installation  undoubtedly  fur- 
nished the  incentive  toward  the  smoke  pre- 
vention movement. 

—The  Derry-Collard  Co.,  of  256  Broad- 
way, New  York,  have  come  out  with  an 
attractive   proposition   for  those  who  buy 
books.    They  will  setvd  ^3k^  Xiw^^xCvaX  \j««^ 
published  anywViett  \>^  ^n^oxit,  ^VxOa.  <tf»v^ 
one  doWar  ot  mott,  on  ^to^ontX  Vst  ^-^^  ^^ 
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iree  days,  and  after  examining  it  as  thor- 
ughly  as  he  wishes,  the  prospective  buyer 
m  pay  the  price  or  return  the  book.  The 
►erry-Collard  Co.  also  stand  ready  to  ad- 
ise  on  anything  in  the  way  of  educational 
X)ks  and  methods. 

— According  to  the  "Sheffield  (Eng.) 
>aily  Telegraph,"  it  is  the  annual  custom 
)r  the  head  of  the  Cutlers'  Company  of 
lat  city  to  invite  his  guests,  on  the  day 
fter  the  Cutlers'  Feast,  to  visit  some  of 
le  representative  works  of  the  place.  This 
;ar  the  Master  Cutler,  Mr.  A.  J.  Hobson, 
ho  is  not  only  the  senior  partner  in  the 
rm  of  Thomas  Turner  &  Co.,  where  the 
aple  trades  of  cutlery,  saw,  and  file  mak- 
ig  are  extensively  carried  on,  but  is  also 
director  of  the  great  concern  of  William 
issop  &  Sons,  (Limited),  whose  steel 
famous  all  the  world  over,  arranged  for 
mrs  of  both  of  these  establishments.  A  spe- 
al  train  conveyed  the  party  to  Brightside, 
id  Jessop's  works  were  soon  reached, 
uncheon  was  provided  in  a  marquee  spe- 
ally  erected,  and  afterwards  a  couple  of 
3urs  were  devoted  to  a  tour  of  the  vast 
itablishment,  which  occupies  40  acres  of 
-ound,  and  employs  some  1,500  or  1,600 
orkpeople.  The  specialties  of  this  ancient 
rm,  which  dates  from  1774,  are  crucible 
eel  of  the  highest  class  for  use  as  mining 
id  engineering  tools,  and  Siemens*  steel 
>r  large  castings.  The  guests  had  seen 
iicible  steel  made  in  the  morning,  but  they 
ere  now  to  see  it  on  a  scale  which  is  not 
cceeded,  if,  indeed,  it  is  equalled,  in  the 
orld.  Messrs.  Jessop  turn  out  some  10,000 
ns  of  this  material  every  year,  and  their 
imaces  and  crucibles  are  legion.  They 
ive  recently  established  a  works  at  Wash- 
gton,  Pennsylvania,  where  they  will  man- 
'acture  the  specialties  which  have  made 
eir  home  plant  so  justly  famous. 
— The  annual  meeting  of  the  stockhold- 
s  of  the  Sprague  Electric  Company  was 
;ld  Tuesday,  October  14th,  1902,  at  the 
Bee  of  the  Company  in  Watsessing,  N.  J. 
be  following  directors  were  elected  for  the 
isuing  year:  Messrs.  Allan  C.  Blakewell, 
.  C.  Durland,  S.  M.  Hamill,  J.  R.  Love- 
y,  John  Marklc,  J.  R.  McKee  and  E.  G. 
'aters.  At  a  meeting  of  the  directors 
Id  later  in  the  day,  officers  were  elected 
follows:  President,  Allan  C.  B2towd\\ 
Vice-President,  S.  M.  HamiW;  2ivd  Wcfc- 


President,  D.  C  Durland;  Secretary  an( 
Treasurer,  Harry  R.  Swartz. 

— ^The  Otis  Elevator  Compsjiy  has  re 
cently  received  the  contract  for  the  elevato 
and  dumb-waiter  equipment  of  the  nci 
Astor  Hotel,  Long  Acre  Square,  44th  t 
45th  streets,  New  York.  The  plant  con 
sists  of  seven  electric  passenger  elevator 
two  electric  servants'  elevators,  elevc 
electric  dumb-waiters,  and  three  electri 
side-walk  lifts. 

— ^The  Loder  Railroad  Protective  Systen 
of  271  Broadway,  New  York,  has  bee 
founded  by  Mr.  Cornelius  S.  Loder  for  th 
purpose  of  providing  railroads  with  a  sei 
vice  whereby  they  may  get  confidential  ii 
formation  about  prospective  and  discharge 
employees,  fraudulent  accident  suits,  rail 
road  equipment  and  supply  houses,  im 
proved  operating  systems,  and  various  othc 
matters.  The  Loder  System  will  also  hav 
a  legal  department  which  will  act  for  th 
railroad  companies  in  any  desired  cases. 

— The  Lunkenheimer  Company,  of  Cin 
cionati,  Ohio,  manufacturers  of  brass  an( 
iron  goods  and  specialties  for  engines 
boilers,  etc,  such  as  brass  and  iron  valves 
whistles,  injectors,  lubricators,  oil  an< 
grease  cups,  etc.,  on  Saturday,  October  25 
formally  opened  their  new  works  t( 
about  three  thousand  visitors  and  friend* 
and  are  now  moving  from  their  olc 
quarters.  The  new  buildings,  of  whid 
there  are  five,  represent  an  investment  ol 
over  three  hundred  thousand  dollars,  am 
consist  of  the  main  building,  occupied  b] 
the  brass  department,  with  adjoining  build 
ings  for  the  iron  department,  brass  foundry 
power  building  and  office  building;  all  an 
of  pressed  brick  and  steel  construction  0; 
modem  type.  They  occupy  about  thro 
acres  of  ground  and  have  switching  facili 
ties;  three  acres  additional  ground  provide 
for  the  future  extension  of  the  business 
These  factories  are  located  near  Brightoi 
Station  in  a  section  of  the  city  called  Fair 
mount,  within  two  miles  of  the  center  of  th< 
city.  It  has  been  the  aim  of  the  compan] 
to  construct  the  "model"  plant  in  this  in 
dustry  and  many  new  and  interesting  feat 
ures  are  noticeable. 

—The  Lazitr  Gas  Engine  Co.,  of  BuflFalo 
have  just  been  awarded  the  gold  medal  o 
TcvcnX  iot  the  excellence  of  their  engines,  a 
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Air  Brakes. 

Catalogue  No.  53,  with  descriptions  and  com- 
plete illustrations,  in  the  text  and  on  plates,  of 
straight  air-brake  equipments,  with  independent 
motor  compressor,  for  electric  railway  cars,  gyi 
by  6  in.;  pp.  57.  Also,  publication  No.  S4t 
with  illustrated  account  of  where  these  air  brakes 
are  made  and  where  used.  Also,  catalogue  No. 
SS*  devoted  to  "Ceco"  electrical  machinery. 
Christensen  Engineering  Co.,  Milwaukee,  Wis. 

Air  Compressors. 

Catalogue  I-2,  with  illustrations  and  descrip- 
tions of  the  "Imperial"  air  compressors,  which 
are  highly  automatic  in  their  action,  and  which 
are  shown  in  various  styles  and  sizes,  driven  by 
steam  engines  as  well  as  by  electric' motors.  9  by 
6  in.;  pp.  31.  Rand  Drill  Co.,  128  Broadway, 
New  York. 

Automobiles. 

Catalogue,  with  illustrated  descriptions  of  the 
different  styles  of  the  "Locomobile"  steam  vehicle 
and  its  details,  and  illustrations  and  accounts  of 
the  performance  of  these  vehicles  all  over  the 
world.  9%  by  6  in.;  pp.  31-  Also,  pamphlet  with 
illustrated  account  of  the  ascent  of  Pike's  Peak  in 
a  "Locomobile";  and  booklet  with  account  of  ex- 
periences with  a  "Locomobile"  in  the  South  Afri* 
can  war.  The  Locomobile  Co.  of  America,  New 
York. 

Blue-Print  Machine. 

Pamphlet  with  descriptions,  illustrations  and 
price  list  of  cylindrical  blue-printing  frames  and 
arc  lamps  for  copying  by  electric  light,  and  of 
blue-print  wringers.  9  by  6  in.;  pp.  14.  The 
Pittsburg  Blue  Print  Co.,  Pittsburg,  Pa. 

Brick  Machinery. 

Catalogue  No.  60,  containing  descriptions  and 
illustrations  of  soft  mud,  wire  cut  and  dry  press 
».rick  machinery  and  brick  yard  supplies,  with 
steam  or  animal  power  equipments  complete. 
9^  by  6  in.;  pp.  108.  The  Henry  Martin  Brick 
Machine  Mfg.  Co.,  Inc.,  Lancaster,  Pa. 

Card  Index. 

Catalogue  No.   104,  illustrating  and  describing 

the  Rockwell-Wabash  card  file  systems,  with  vari- 
ous styles  of  cards  and  cabinets  for  all  kinds  of 
index  and  record  purposes.  10  by  6^  in.;  pp.  38. 
Rockwell  &  Rupel  Co.,  Chicago. 

Corrugating. 

Catalogue  No.  180,  with  illustrated  descriptions 
of  corrugated  and  plain  tin  plates,  black  sheets, 
galvanized  sheets,  eaves  troughs,  conductor  pipes, 
steel  roofings,  tin  roofings  and  steel  lath,  and  dec« 
orative  steel  ceilings.  10  by  8  in.;  pp.  76.  Also, 
Urge  catalogue  with  illustrations  and  price*  of 
embossed  steel  ceilings  and  wall  plates  in  many 
styles  and  designs.  la  by  934  in.;  pp.  IJ4. 
Wbeeting  Corrugating  Co.,  Wheeling,  West  Va. 


Coverings. 

Descriptive  catalogue  of  Carey's  coverings,  in- 
cluding magnesia  and  asuestos  steam-pipe  and 
boiler  coverings,  air-chamber  covering  for  refrig- 
crating  plants,  magnesia  flexible  cement  roofing 
and  many  other  kinds.  6H  by  4H  in*;  PP*  40* 
Also,  booklets  devoted  to  different  kinds  of  cor- 
erings.  The  Philip  Carey  Mfg.  Co.,  Lockland, 
Ohio. 

Customs  Regulations. 

Booklet  entitled  "What  One  May  Bring  Out 
of  Mexico  Without  Paying  Duty,"  in  which  the 
United  States  tariu  laws  and  customs  regulations 
concerning  travelers'  baggage  and  personal  ef- 
fects are  interpreted  by  the  U.  S.  Secretary  of 
the  Treasury.  6  by  3^  in.;  pp.  18.  Southern 
Pacific  Railway  Co.,  349  Broadway,  New  York. 

Drafting  Machine. 

Pamphlet  with  illustrated  description  of  the 
"Universal"  drafting  machine,  which  consists  of 
a  graduated  square  having  an  accurate  parallel 
motion  about  the  drawing  board,  this  parallel 
motion  being  obtained  by  means  of  two  pivoted 
parallelograms  joining  the  square  to  the  board. 
6  by  9  in.;  pp.  15.  Universal  Drafting  Machine 
Co.,  Cleveland,  Ohio. 

Electric  Traction. 

Large,  cloth-bound  book,  describing  the  manu- 
facture of  large  continuous-current  generators,  il- 
lustrated with  photogravures  of  the  machines  and 
of  some  power  houses  where  they  are  installed. 
10  by  14  in.;  pp.  37.  Also,  large,  illustrated 
pamphlets  devoted,  respectively,  to  the  works  of 
the  English  Electric  Manufacturing  Co.,  Ltd.,  at 
Preston,  Lancashire;  rolling  stock  for  electric 
traction,  as  manufactured  by  the  Electric  Railway 
and  Tramway  Carriage  Co.,  Ltd.,  Preston;  re- 
sults of  high  acceleration  with  electric  traction 
on  railways;  and  the  Camps  Bay,  Cape  Town  and 
Sea  Point  Tramuays,  at  the  Cape  of  Good  Hope. 
Dick,  Kerr  &  Co.,  Ltd.,  Londoh. 

Fans  and  Blowers. 

Bulletin  No.  3020,  with  illustrated  descriptions 
of  ventilating  fans  for  removing  heat,  dust,  moist- 
ure, steam  and  impure  air,  and  of  steel-plate 
blowers  of  highest  quality  for  pressure  work  and 
hot  and  cold  air  ventilating  systems,  direct  driven 
by  electric  motors.  lo]^  by  7fi  in.;  pp.  x8. 
Western  Electric  Co.,  Chicago. 

Feed- Water  Heaters. 

Pamphlet,  with  tastefully  designed  cover,  con- 
taining a  concise  but  comprehensive  essay  on  the 
heating  of  boiler  feed-water.  Special  attention  is 
devoted  to  exhaust-steam  heaters,  and  there  are 
heat-absorption  curves  from  actual  tests  showing 
the  advantage  of  corrugated  tubes  over  plain 
tubes.  6^  by  s  ^ti.\  w*  "^V  OaxVa '^^ '^^iafc^ 
Singer  B\dg.,  BtoaA^ai  axi^  \i^«x^:1  "SX-*  ^«« 
York. 
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lour-Milling  Machinery. 

Catalogue  with  descriptioiiB  and  many  illustra- 
tions of  flour-milling  appliances  of  all  kinds,  in- 
cluding roller  machines,  force  feeders,  com  and 
cob  crushers,  gyrators,  aspirators,  purifiers, 
screens,  separators,  mixers,  packers,  etc  9^  hy 
6H  in*;  PP*  9^'  Also,  pocket  price  list  of  flouring 
mill,  elevating,  conveying  and  power-transmitting 
machinery  and  turbine  water  wheels.  The  Wolf  ' 
Co.,  Chambersburg,  Pa. 

ear  Shaper. 

Book  bound  in  heavy  card  covers,  with  many 
half-tone  and  line-cut  illustrations,  describing  the 
Fellows  gear  shaper  for  cutting  gear  teeth  and  its 
action,  with  directions  for  setting  it  up  and  oper- 
ating it.  9  by  6  in.;  pp.  33.  The  Fellows  Gear 
Shaper  Co.,  Springfield,  Vermont 

raphite. 

Catalogue,  with  general  description  and  illus- 
trations of  graphite  productions,  including  cruci- 
bles, lubricants,  paint,  electrical  supplies,  pencils, 
stove  polish,  etc.  9  by  6  in.;  pp.  77.  Joseph 
Dixon  Crucible  Co.,  Jersey  City,  N.  J. 
[achinery. 

Catalogue  A,  in  full  leather  binding,  with  illus- 
trated descriptions  of  bolt  and  nut  machinery, 
upsetting,  forging  and  bending  machinery,  spike, 
rivet,  wire  nail  and  special  machinery.  Also, 
useful  tables  and  data.  8  by  lo^^  in.;  pp.  233, 
with  interleaves  ruled  in  squares  for  notes.  The 
National  Machinery  Co.,  Tiffin,  Ohio. 

iachine  Tools. 

Bulletins  with  illustrated  descriptions  of  the 
most  up-to-date  vertical  boring  and  turning  mills; 
planers;  wall  radial  drilling  machines;  automatic 
grinding  machines  for  connecting  links;  combined 
shaping  and  side-planing  machine,  with  two  ta- 
bles; slotting  machines;  two-spindled  centering 
machines;  steam  hammers;  and  pneumatic  tools. 
7li  by  io}i  in.     de  Fries  &  Cie,  Dusseldorf. 

iechanical  Cashier. 

A  pamphlet  with  illustrated  description  of  the 
mechanical  cashier,  a  machine  which  receives 
money,  places  it  beyond  the  reach  of  the  opera- 
tor, records  the  transaction  and  the  number  of 
the  operator  who  makes  it,  stamps  the  cash  check 
with  the  amount,  totalizes,  and  makes  change. 
8J4  by  6li  in.;  pp.  21.  This  pamphlet  is  very 
tastefully  and  artistically  written,  arranged  and 
printed  under  the  direction  of  Ray  D.  Lillibridge. 
American  Mechanical  Cashier  Co.,  40  Wall  St., 
New  York. 

!ill  Machinery. 

General  Catalogue  No.  7,  with  illustrations,  de- 
scriptions and  prices  of  elevating,  conveying  and 
general  mill  machinery  of  all  kinds,  with  details 
and  accessories,  and  useful  tables  and  data,  g  by 
6  in. ;  pp.  288.  The  C.  O.  Bartlett  and  Snow  Co., 
Cleveland,  Ohio. 

ining  Drills. 

Catalogue,  with  illustrations  and  descriptions 
>f  hand  mining  drills  of  every  variety,  and  some 
ityles  of  air  drills,  and  views  showing  the  drills 
in  operation.  9M  by  6J4  in.;  pp.  50.  Howells 
Wining  Drill  Co.,  Plymouth,  Pa. 


Mining  Machinery. 

Catalogue  for  190a,  sections  i  and  2,  devoto 
respectively  to  gold  and  silver  milling  machinet] 
and  to  boilers  and  sheet  metal  work,  indudiai 
tanks,  buckets,  ore  cars,  smoke  stacks  and  pipe 
with  fully-illustrated  descriptions.  9^  by  7  in 
Also,  pamphlets  devoted  respectively  to  the  M( 
Cully  rock  and  ore  crusher  and  Holtbol 
"straight-line"  crushing  rolls.  The  HoIthoJ 
Machinery  Co.,  Cudahy,  Wis. 

Nemst  Lamp. 

Booklet  on  "The  Distribution  of  Light  froi 
the  Nemst  Lamp,"  showing  how  illumination,  1 
distinct  from  intensity  of  light,  depends  upon  tli 
distribution  and  the  quality  of  li^t,  and  indicai 
ing  the  proper  way  to  secure  the  best  illumiiutiof 
Nemst  Lamp  Co.,  Pittsburg,  Pa. 

Pumping  Machinery. 

Catalogue  with  illustrations,  descriptions  am 
price  list  of  deep-well  pumping  machinery  ani 
tube- well  supplies,  useful  information  and  tcic 
graph  code.  6  by  9  in.;  pp.  76.  Also,  genera 
catalogue  No.  24,  illustrating  steam  and  powe 
pumping  machinery  of  the  single  cylinder,  duplex 
crank  and  fly-wheel  types,  and  booklets  devoted  t( 
pumping  machinery  and  to  steam-plant  apparatus 
The  John  H.  McGowan  Co.,  Cincinnati,  Ohio. 

Punches  and  Shears. 

Catalogues  A,  B  and  D,  with  descriptions,  illus- 
trations and  price  lists  of  hand-  and  belt-powei 
punching  and  shearing  machinery,  in  all  sixes  and 
for  all  kinds  of  work.  9  by  6  in.  New  Dotj 
Manufacturing  Co.,  Janesville,  Wis. 
Trucks. 

"Record  of  Recent  Construction,"  No.  38,  with 
illustrations  and  descriptions  of  trucks  for  elec- 
tric-motor cars  and  trailers,  particularly  those  foi 
heavy  and  high-speed  service.  6  by  9  in.;  pp.  36. 
Baldwin  Locomotive  Works,  Philadelphia. 

Water  Wheels. 

Catalogue  (ninth  edition),  completely  illus- 
trated, describing  the  Pelton  water  wheel,  partic 
ularly  adapted  to  high  heads,  and  the  Pelton  sy» 
tem  of  water  power,  with  accounts  of  some  oi 
the  Pelton  plants,  directions  for  the  measuremeni 
of  water,  and  useful  tables  and  data.  9  by  6  in. 
pp.  88.  The  Pelton  Water  Wheel  Co.,  San  Fran 
Cisco,  Cal. 
Well  Machinery. 

Comprehensive  catalogue,  with  illustrations,  de 
scriptions  and  price  lists  of  well-sinking,  pros 
pecting,  pumping  and  irrigating  machinery,  aii 
compressors.  Chapman's  air  water  lift,  gasolin< 
and  steam  engines,  boilers,  etc.,  and  accounts  an< 
views  of  various  applications.  9  by  6  in.;  pp 
160.  The  American  Well  Works.  Aurora,  Illi 
nois.     British- American  Well  Works,  London. 

Wood- Working  Machinery. 

Catalogue  with  illustrated  descriptions  of  al 
kinds  of  wood-working  machinery,  telegrapl 
code  and  index.  6>4  by  4H  in.;  pp.  284.  Thi: 
catalogue  gives  plain,  straight-forwmrd  account 
of  the  machines  actually  constructed  at  the  prcs 
ent  time  at  the  several  factories  of  the  Americai 
\^«A-"^otV«i%\lwAtt.t«r»  Co,,  New  York. 
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Coming  Society  Meetings. 

American  Association  for  the  Ad- 
vancement OF  Science.  Sec.:  Prof.  L.  O, 
Howard,  Cosmos  Qub,  Washington,  D.  C. 
Annual  meeting,  Dec.  29  to  Jan.  3,  Wash- 
ington. 

American  Boiler  Manufacturers'  As- 
sociation. Sec.:  J.  D.  Farasey,  Cleveland. 
Next  meeting,  July,  1903,  at  Chattanooga. 

American  Institute  of  Electrical  En- 
gineers Sec:  Ralph  W.  Pope,  95  Liberty 
St.,  New  York.  Regular  meeting  on  fourth 
Friday  of  each  month,  12  W.  31st  St.,  New 
York.  Jan.  23:  Paper  on  "Telephone  Ex- 
changes." 

American  Railway  Association.  Sec. : 
W.  F.  Allen,  24  Park  Place,  New  York. 
Meeting,  April  22,  1903,  New  York. 

American  Railway  Engineering  and 
Maintenance  of  Way  Association.  Sec. : 
L.  C.  Fritch,  Cincinnati.  Annual  meeting, 
March  17  and   18,  Chicago* 

American  Railway  Master  Mechanics' 
AssoaATioN.  Sec:  J.  W.  Taylor,  667 
Rookery,  Chicago.    Meeting,  June,  1903. 

American  Society  of  Civil  Engineers. 
Sec:  C.  W.  Hunt,  220  W.  57th  St.,  New 
York.  Regular  meetings,  first  and  third 
Wednesdays  of  each  month.  Annual  meet- 
ing, Jan.  21  and  22,  1903. 

American  Society  of  Mechanical  En- 
gineers. Sec:  Prof.  F.  R.  Hutton,  12  W. 
31st  St.,  New  York.  Semi-annual  meeting, 
June,  at  Saratoga. 

Boston  Society  of  Civil  Engineers. 
Sec :  S.  E.  Tinkham,  715  Tremont  Temple. 
Regular  meetings  on  third  Wednesday  of 
each  month,  except  January,  when  on  fourth 
Wednesday. 

Canadian  Railway  Club.  Sec. :  W.  H. 
Rosevear,  Jr.,  Montreal.  Regular  meetings 
on  second  Tuesday  of  each  month. 

Canadian  Society  of  Civil  Engineers. 
Sec:  Prof.  C.  H.  McLeod,  877  Dorchester 
St.,  Montreal.  Regular  meetings  every  al- 
ternate  Thursday.      Annual    meeting,   Jan. 

27,  1903. 

Central  Railway  Club.  Sec:  Harry 
D.  Vought.  62  Liberty  St.,  New  York. 
Regular  meetings  on  second  Fridays  of 
Jan.,  March,  May.  Sept.  and  Nov.,  Hotel 
Iroquois;  Buffalo. 

Chicago  Electrical  Association.  Sec: 
W.  J.  Warder,  Jr..  900  Warren  Ave.  Reg- 
ular meetings  on  first  Friday  of  each  month. 

Civil  Engineers'  Club  of  Cleveland. 
Sec:  Arthur  A.  Skeels,  689  The  Arcade 
R^^ar  meetin^rs  on  second  and  fourth 
Taesdajrs  of  each  month. 


Civil  Engineers'  Sooety  of  St.  Paul. 
Sec:  G.  S.  Edmondstone.  Regular  meet- 
ings on  second  Monday  of  each  month. 

Engineering  Association  of  the  South. 
Sec:  H.  M.  Jones,  1000  Broad  St.,  Nash- 
ville, Tenn.  Regular  meetings  on  second 
Thursday  of  each  month  at  Vanderbilt  Uni- 
versity. 

Engineers'  Club  of  Chicago.  Sec:  B. 
W.  Thurtell,  1223  New  York  Life  Building. 
Regular  meetings  on  first  and  third  Tues- 
days of  each  month. 

Engineers'  Club  of  Cinqnnatl  Sec: 
J.  F.  Wilson.  P.  O.  Box  333.  Regular 
meetings  on  third  Thursday  of  each  month. 

Engineers'  Club  of  Columbus  (Ohio). 
Sec:  H.  M.  Gates,  I2j4  North  High  St 
Regular  meetings  on  first  and  third  Satur- 
days of  each  month. 

Engineers'  Club  of  Minneapolis.  Sec : 
Edw.  P.  Burch,  12 10  Guaranty  Bldg.  Reg- 
ular meetings  on  third  Monday  of  each 
month. 

Engineers'  Club  of  Philadelphia. 
Sec:  L.  F.  Rondinella,  1122  Girard  St. 
Regular  meetings  on  first  and  third  Satur- 
days of  each  month. 

Engineers'  Club  of  St.  Louis.  Sec: 
D.  W.  Roper,  920  Rialto  Bldg.  Regular 
meetings  on  first  and  third  Wednesdays  of 
each  month. 

Engineers'  Society  of  Western  New 
York.  Sec:  L.  W.  Eighmy,  13  City  Hall, 
Buffalo.  Regular  meetings,  first  Tuesday  of 
each  month. 

Engineers'  Society  of  Western  Penn- 
sylvania. Sec. :  Chas.  W.  Ridinger,  410 
Penn  Ave,  Pittsburg.  Regular  meetings  on 
third  Tuesday  of  each  month. 

Franklin  Institute.  Sec. :  Dr.  Wm.  H. 
Wahl,  15  South  7th  St.,  Philadelphia.  Gen- 
eral meetings  on  third  Wednesday  of  each 
month.  Regular  monthly  meetings  of  the 
various  sections  on  other  days. 

Iowa  Railroad  Club.  Sec:  P.  B.  Ver- 
million, Des  Moines,  Iowa.  Regular  meet- 
ings on  third  Tuesday  of  each  month. 

Louisiana  Engineering  Society.  Sec: 
G.  W.  Lawes,  806  Gravier  St.,  New  Orleans. 
Regular  meetings  on  the  second  Monday  of 
each   month.     Annual   meeting,  Jan.    10. 

Master  Car  Builders'  Association. 
Sec:  J.  W.  Taylor,  667  Rookery,  Chicago. 
Meeting,  June,  1903. 

Michigan  Engineering  Society.  Sec :  F. 
Hodgman,  Qimax,  Mich.  Annual  meeting, 
Jan.  20,  21  and  22  at  Battle  Creek. 

Modern  Science.  Cutb.  S^c•\'%^'^^.^xARx- 
son,  302  LmngslOTv  S>\..,  "fttos^Tc^.    \Kft«x- 
ings  every  Tu^da.^. 
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Montana  Society  of  Engineers.  Sec: 
ichard  R.  Vail,  Butte,  Mont.  Regular 
eetings  on  second  Saturday  in  each  month. 
National  Electric  Light  Association. 
!C. :  James  B.  Cahoon,  136  Liberty  St., 
ew  York.  Meeting.  May,  1903,  Chicago. 
New  England  Railroad  Club.  Sec: 
iw.  L.  Janes,  Back  Bay  P.  O.,  Boston. 
:gular  meetings  second  Tuesday  in  each 
3nth  at  Pierce  Hall,  Copley  Square. 
New  York  Railroad  Club.  Sec:  W.  B. 
^reance,  418  Center  St.,  South  Orange,  N. 
Regular  meetings  on  third  Friday  of 
ch  month  except  June,  July  and  August, 

Carnegie  Hall,  154  W.  57th  St.,  New 
)rk. 

North- West  Railway  Club.  Sec. :  T. 
'.  Flannagan,  Minneapolis,  Minn.  Regu- 
r  meetings  on  first  Tuesday  after  second 
onday  of  each  month,  alternating  between 
inneapolis  and  St.  Paul. 
Paofic    Coast    Railway    Club.     Sec: 

C.  Borton,  West  Oakland,  Cal.  Regular 
eetings  on  third  Saturday  of  each  month, 

San  Francisco. 

Pacific    Northwest    Society   of    Engi- 
eers.    Meetings   monthly   in   Chamber   of 
)mmercc  rooms,  Seattle,  Wash. 
Railway  Club  of  Pittsburgh.    Sec:  J. 
.  Conway,  P.  &  L.  E.  R.  R.,  Pittsburgh, 
I.    Regular  meetings  on  fourth  Friday  of 
ch  month  at  Hotel  Henry. 
Railway  Signaling  Club.     Sec:  B.  B. 
dams,  32  Park  Place,  New  York.    Regu- 
r  meetings  on  second  Tuesday  of  January, 
arch,  May.  Sept.  and  Nov. 
Richmond  Railroad  Club.     Sec:  F.  O. 
Dbinson,  8th  &  Main  Sts.,  Richmond,  Va. 
igular   meetings   on   second   Thursday   of 
ch  month. 
Rocky  Mountain  Railway  Club.    Sec: 

E.  iiuell,  906  20th  Ave.,  Denver.  Regu- 
r  meetings  on  first  Saturday  after  the  15th 

each  month. 

St.  Louis  Railway  Club.  Sec. :  E.  A. 
lenery.  Union  Station,  St.  Louis.  Regu- 
r  meetings  on  second  Friday  of  each 
Dnth. 

Southern  and  Southwestern  Railway 
-UB.  Sec:  W.  A.  Love,  Atlanta,  Ga. 
igular  meetings  on  third  Thursday  of 
n.,  April,  Aug.  and  Nov. 
Technical  Society  of  the  Pacific 
)AST.  Sec:  Otto  von  Geldcrn,  31  Post 
.,  San  Francisco.  Regular  meetings  on 
St  Friday  of  each  month. 
Texas  Railway  Club.  Sec :  T.  H.  Os- 
rne.   Pine  Bluff,  Ark.    Regular  meetings 

third  Monday  of  April  and  September. 
Western  Railway  Club.  Sec:  Jos.  W. 
lylor,    667    Rookery,    Chicago.      Meetings 

third  Tuesday  of  each  month,  Audito- 
im  Hotel,  Chicago. 

Western   Society  of  Engineers.     Sec: 
H.   Warder.  Monadnock  Block,  Chicago. 
;gular  meetings  on  first  Wednesday  and 
tra  meetings  on  third  Wednesday  oi  ea.0^ 
nth. 


Pcnwmal. 

— The  American  Society  of  Mechanica 
Engineers  elected  the  following  officers  a 
its  December  meeting  in  New  York :  Presi 
dent,  James  M.  Dodge,  Philadelphia;  via 
presidents  F.  H.  Daniels,  Worcester ;  Janw 
Christie,  Philadelphia,  and  John  R.  Frc< 
man.  Providence;  managers,  R.  C.  McKix 
ney.  New  York ;  S.  S.  Webber,  Trenton,  as 
Newell  Sanders,  Chattanooga;  treasure 
William  H.  Wiley,  New  York, 

— Mr.  Edwin  Reynolds,  the  great  designs 
of  steam  engines,  past-president  of  tl 
American  Society  of  Mechanical  Engineer 
for  many  years  general  superintendent  of  tl 
Edward  P.  Allis  Co.,  and  more  recent! 
chief  engineer  of  the  consolidated  Allii 
Chalmers  Co.,  has  been  made  consultin 
engineer  of  the  latter  company,  and  hi 
nephew,  Mr.  Irving  H.  Reynolds,  M.  An 
Soc  C.  E.,  who  has  been  the  general  supci 
intendent,  succeeds  him  as  chief  engineer. 

— Mr.  Desmond  Fitzgerald,  past-presi 
dent  of  the  American  Society  of  Civil  Engi 
neers,  who  has*  been  connected  with  th 
Boston  Water- Works  Department  for  man 
years,  has  resigned  from  his  position  as  en 
gineer  of  the  Sudbury  Department  of  th 
Metropolitan  Water  and  Sewerage  Boarc 
on  account  of  ill  health. 

— Mr.  Kingsley  L.  Martin,  the  assistar 
engineer  of  the  East  River  Bridge,  who  dis 
played  such  striking  gallantry  at  the  time  0 
the  fire  on  the  bridge  tower,  has  received 
letter  from  Mayor  Low,  in  which  the  latte 
expresses  his  high  appreciation  of  Mr.  Mar 
tin's  conduct  on  that  occasion. 

— Mr.  Eduardo  J.  Chibas,  C.  E..  who  ha 
had  a  large  experience  as  civil  and  minin 
engineer  in  this  country  and  in  Central  an 
South  America,  and  who  has  recently  bee 
manager  of  the  Guantanamo  and  Caimaner 
Railway,  Cuba,  has  established  an  office  i 
Santiago  de  Cuba,  where  he  will  devot 
special  attention  to  the  examination  of  mir 
ing  properties  on  the  island. 

— Herr  Theodore.  T.ewald  has  been  ai 
pointed  imperial  commissioner  for  German 
to  the  World's  Fair  at  St.  Louis  in  19a 
He  is  authorized  to  select  a  site  and  arrang 
for  the  construction  of  the  German  buildin( 
and  when  this  is  completed  he  will  start  th 
work  of  collecting  exhibits. 

— -"^x.  "^^  ■^.  '^VvoroaL'S  was  elected  pres 
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pany,  and  Mr.  J.  A.  Middleton,  assistant 
to  the  president,  at  a  recent  meeting  of  the 
board  of  directors.  Mr.  Middleton's  office 
will  be  at  No.  26  Cortlandt  Street.  New 
York. 

— Mr.  Charles  Parsons,  who  has  been  en- 
gaged in  railroad  mechanical  work  and  in 
the  sale  of  engineering  and  railroad  supplies, 
has  now  joined  the  Chicago  Pneumatic  Tool 
Co.  and  will  travel  for  them  in  the  interests 
of  their  products. 

Messrs.  Dodge  &  Day,  modernizing  engi- 
neers, will  equip  the  new  plant  which  is  be- 
ing erected  for  the  Heating,  Ventilating  and 
Foundry  Co.,  of  Pittsburg,  at  Wheeling, 
West  Va. 

— Mr.  Salem  Howe  Wales,  the  managing 
editor  of  the  "Scientific  American"  for 
many  years,  died  at  his  home  in  New  York 
on  December  2,  at  the  age  of  seventy-seven. 

— Mr.  C.  O.  Tiltoii.  the  secretary  of  the 
Railway  Signaling:  Chih,  who  was  signal 
inspector  for  the  Chicago,  Milwaukee  &  St. 
Paul  Railway  and  had  charge  of  the  me- 
chanical part  of  the  signal  work  of  that  road, 
died  on  Nov.  12,  at  West  Milwaukee,  Wis. 


Industrial  Notes. 

— The  Cochran-Bly  Machine  Works,  of 
Rochester,  N.  Y.,  the  manufacturers  of  die- 
making  machinery,  have  recently  moved 
to  their  new  factory  on  Griffith  Street. 

— The  Harrisburg  Foundry  &  Machine 
Works  announce  that  the  interests  of  this 
company  centering  in  and  about  its  New 
York  office,  203  Broadway,  and  at  present 
under  the  capable  management  of  Mr.  W.  P. 
Mackenzie,  having  prospered  and  expanded 
beyond  expectation,  will  be  conducted,  here- 
after, by  the  firm  of  Mackenzie  and  Quar- 
rier. 

— The  Cooper-Hewitt  Electric  Company 
of  New  York  has  been  incorporated  at  Al- 
bany with  a  capital  of  $2,000,000,  to  manu- 
facture vapor  electric  lamps.  The  direc- 
tors are:  Charles  B.  Hill,  John  F.  Symes. 
G.  H.  Stockbridge,  Charles  H.  O'Connor, 
and  Leavitt  J.  Hunt,  all  of  New  York  City. 

— The  National  Machinery  Co.,  of  Tiffin, 
Ohio,  reports  that  business  in  the  bolt,  nut 
and  special  machinery  trade  has  recently 
been  exceptionally  good.  Judging  from  the 
orders  on  hand  and  the  inquiries  received, 
and  considering^  the  fact  that  this  has  been 


the  dull  season,  the  company  looks  for  a 
large  volume  of  business  for  1903.  Rtmiors 
of  decreasing  trade  are  not  substantiated, 
and  the  company's  plant  is  running  to  its 
full  capacity  to  take  care  of  the  business  in 
what  promises  to  be  the  largest  year  in  its 
history.  Foreign  trade  is  picking  up,  and 
very  substantial  orders  have  been  received 
from  France  and  Germany. 

—The  New  York  Continental  Jewell  Fil- 
tration Co.  report  that  they  have  closed  a 
contract  with  the  Maharaja  of  Mysore,  In- 
dia, through  Captain  A.  J.  de  Lotbiniere, 
Royal  Engineers,  British  Army,  who  was 
sent  from  India  to  New  York  by  his  govern- 
ment for  that  purpose.  The  filter  plant  is 
to  consist  of  four  Jewell  gravity  filters,  each 
20  feet  in  diameter,  constructed  of  granite 
laid  in  Portland  cement.  There  will  be  a 
masonry  subsidence  basin  holding  400,000 
imperial  gallons.  The  capacity  of  the  filter 
plant  is  to  be  2,600.000  U.  S.  gallons.  It 
will  be  erected  early  in  the  spring  by  one  of 
the  Filter  Company's  engineers.  It  is  to  be 
located  at  Bowringpet  in  the  Kolar  Gold 
Fields,  near  Bangalore,  Mysore.  Mr.  E.  B. 
Weston,  Am.  Soc.  C.  E.,  is  the  consulting 
engineer. 

—The  Philadelphia  Pneumatic  Tool  Co. 
has  just  completed  the  equipment  of  Kai- 
ser Wilhelm's  new  navy  yard  at  Kiel,  Ger- 
many, with  an  outfit  of  Keller  pneumatic 
tools.  This  is  the  latest  phase  of  the  Ameri- 
can commercial  invasion  of  Europe.  Look- 
ing in  the  opposite  direction,  this  company 
reports  an  increasing  trade  on  the  Pacific 
Coast.  Mr.  O.  A.  Berger,  the  representative 
of  the  Philadelphia  Company  in  San  Fran- 
cisco, has  just  visited  the  home  office,  bring- 
ing with  him  some  large  orders  from  the 
various  ship  yards,  steel  worfe,  etc.,  on  the 
Pacific  Coast. 

— The  Crocker  Wheeler  Company,  of 
Ampere,  N.  J.,  manufacturers  of  electrical 
machinery,  have  included  among  their  re- 
cent shipments  of  engine-type  generators 
one  size  336.  400  K.  W.  for  the  Stephen 
Girard  Building.  Philadelphia:  one  size  in. 
100  K.  W.,  and  one  size  140,  125  K.  W.  for 
the  Missouri  Pacific  Railway,  St.  I^uis; 
two  size  168,  150  K.  W.  for  the  Penna.  Mal- 
leable Co..  McKees  Rocks.  Pa. :  one  size  224, 
200  K.  W..  \oT  3.  U  >A\vcVvtVi,  V\v\\^^^'^v^\ 
two  size  16R,  ISO  K.  ^ .,  a«vt  '^Ytt  '^^^^  '»*^ 
K.  W.,  and  one  svxe  %^,  IS  ^  ^  -  ^^  '^'^ 
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/oodward  &  Lothrop  Bldg,  Washington, 
C.    The  company  report  that  their  new 
tiill   building  is  now  being  occupied,  en- 
larging their  floor  space  by  60,000  square 
leet*  and  thus  giving  increased  facilities  for 
prompt  deliveries  on  large  orders. 

— The  Western  Electric  Co.  are  now  west- 
Im  selling  agents  for  the  house  goods  spe- 
lialties  manufactured  by  Edwards  &  Co., 
If  New  York,  and  are  carrying  a  stock  in 
phicago  of  all  the  more  important  items. 
The  Hne  of  burglar  alarm  springs,  door 
bpeners,  bells  and  watchmen's  clocks  is  well 
known,  and  to  these  specialties  have  been 
Idded  automobile  bells,  monitor  bells  and 
flectric- light  door  switches;  a  practical  line 
-the  result  of  practical  experience.  The 
Iptcial  catalogue  of  these  goods  is  a  very 
|onvenient  and  necessary  reference  book, 
Ind  a  copy  with  discount  sheet  will  be  sent 
jipon  request. 

-The  Standard  Water  Meter  Co.,  of  245 

lo   24g   Robinson   street,   Brookljm,   report 

[hat  they  are  having  quite  a  call  for  hot- 

vater  meters.     They  attribute  this  demand 

tartly  to  the  excessive  price  of  coal,  but 

|t  also  speaks  well  for  the  prudent  engineer 

vho  is  watching  his  boiler.  They  make  these 

neters,  which  are  very  simple  and  compact 

knd  can  be  readily  attached  to  any  feed  pipe, 

|n  all  sizes  from  ^  inch  to  6  inches. 

— The   Parker   steam   generator  was  the 
t>rincipal  subject  of  an  address  by  Prof.  O. 
Hood,    of    the    Michigan    College    of 
lines,  on  *'A  Boiler  Built  on  a  Neglected 
Principie    in    Boiler    Design."      This    prin- 
biple.    consisting    in    bringing    the    hottest 
^ases    in    contact    with    the    hottest    part 
Df    the    fluid,    and,    as  the  temperature  of 
Ihe  gases  falls,  letting  them  meet  cooler  and 
jcooler  portions  of  the  fluid,  has  been  em- 
odied  in  the  Parker  boiler,  whch  is  manu- 
Ifacturcd  by  the  Parker  Engine  Co.  of  Cal- 
ifornia, whose  general  office  is  in  the  Drexel 
building,  Philadelphia.  One  of  the  most  im- 
bortant  features  of  this  boiler  is  the  manner 
In  which  it  handles  the  scale.     The  Roach 
boiler  at  Chester  has  been  running  for  over 
iwo  and  a  half  years  and  has  never  had  a 
lube  cleaned  or  renewed.  The  scale  forms  in 
the  lower  tubes  only,   it  cracks  off,  is  car- 
ried out  and  up  by  the  flow  and  is  depos- 
ited in  the  upper  drum.     The  Philadelphia 
?apfd  Transit  Co.  boiler  \\as  beetv  TMivivm^ 
yr   four   months   on   unpurVfved  S>cVvvi>i\V3L\\ 
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County,  Washington,  and  to  convey  the 
waters  thus  diverted  through  an  excavated 
canal,  a  distance  of  about  8  miles  to  Lake 
Tapps.  The  level  of  this  lake  will  be  raised 
until  it  occupies  an  area  of  about  5,000  acres 
and  will  serve  as  a  storage  reservoir  and 
settling  basin.  The  outlet  of  this  reservoir 
will  be  a  short  canal  and  tunnel  connecting 
with  a  penstock  on  the  brow  of  the  hill 
overlooking  the  Stuck  Valley.  Steel  pipes 
leading  from  the  penstock  will  convey  the 
water  under  a  head  of  450  feet  to  the  water- 
wheels  in  the  power  house  at  the  foot  of  the 
hill;  and  from  the  water-wheels  the  water 
will  escape  through  a  short  tail  race  into 
Stuck  River.  The  power  house  will  be  con- 
nected in  with  the  present  Snoqualmie  Falls 
transmission  system  by  circuits  about  5  miles 
in  length,  and  is  designed  to  accommodate  a 
50,000  horse-power  installation  of  water- 
wheels,  generators  and  accessories,  although 
at  present  it  will  be  erected  in  part  only, 
sufficient  to  house  a  10,000-horse-power  in- 
stallation of  water-wheels  and  generators. 
As  an  adjunct,  there  will  be  a  machine  shop 
equipped  with  a  lathe,  drill  press,  shaper  and 
blacksmith  forge  with  the  necessary  acces- 
sories. There  will  be  installed  in  the  power- 
house two  3.000-kilowatt  generators  and 
two  exciters  of  the  Westinghouse  type,  di- 
rectly connected  to  impact  water-wheels  of 
sufficient  capacity  to  drive  the  generators 
under  full  load. 

— The  American  Blower  Co.,  of  Detroit, 
Mich.,  report  a  number  of  large  orders  on 
their  books,  among  which  they  mention  con- 
tracts for  heating  apparatus  for  the  Iron 
City  Sanitary  Mfg.  Co.,  Zelinople,  Pa.,  En- 
terprise Mfg.  Co.,  Columbiana,  O. ;  B.  F. 
Lee  Co.,  Braddock,  Pa.,  Monongahela  (Pa.) 
Forge  &  Furnace  Co.,  New  York  Glucose 
Co.,  Edgewater,  N.  J.;  and  the  Michigan 
Malleable  Iron  Co.,  Detroit;  and  contracts 
for  mechanical  draft  apparatus  for  the  Inter- 
national Paper  Co.'s  Corinth,  N.  Y..  mill ; 
Geo.  H.  Hammond  Co.,  Chicago;  Lehigh 
Valley  Coal  Co.,  New  York ;  Princeton  Uni- 
versity, and  the  Binghamton  (N.  Y.)  Elec- 
tric Light  &  Power  Co. 

— A  bill  has  recently  been  sanctioned  by 
Parliament,  which  gives  authority  for  an 
extensive  power  distribution  scheme  con- 
templating the  supplying  of  power  to  the 
mdostrhU  region  of  the  lower  Clyde  River 
in  Scotland     The  district  covered  by  the 


bill  includes  that  part  of  the  Qyde  Valley 
extending  about  ten  miles  on  each  side  of 
the  river  and  about  twenty  miles  up  and 
down  stream  from  Glasgow.  The  area  cov- 
ered is  about  700  square  miles,  and  three 
generating  stations  will  be  erected  to  meet 
the  demand  for  power.  The  scheme  has 
been  promoted  by  a  group  of  manufacturers 
who  desire  to  obtain  cheap  electrical  power 
and  who  lealize  that  this  can  be  better  done 
by  joining  in  a  common  system  than  by  each 
putting  down  his  own  generating  plant 
The  capacities  of  the  respective  stations 
will  ultimately  be  about  10,000  K.  W.  each  at 
Motherwell  and  Yoker,  and  5,000  at  Crooks- 
ton.  By  utilizing  cheap  sites  for  the  sta- 
tions outside  of  towns  and  near  to  the  coal 
mines,  it  will  be  possible  to  generate  power 
at  a  very  low  cost.  Of  the  710  square  miles 
covered  by  the  scheme,  only  13  are  at  present 
supplied  with  electricity.  It  is  said  that 
over  300  manufacturers  petitioned  in  favor 
of  the  proposition,  and  it  is  thought  that 
many  of  the  remainder  petitioned  in  favor  of 
the  rival  Caledonian  scheme  which  was 
turned  down.  The  carrying  out  of  this 
mammoth  scheme  of  power  distribution 
will  place  the  manufacturers  of  Glasgow  on 
a  footing  to  be  compared  to  that  of  Ameri- 
can manufacturers  who  are  so  fortunate  as 
to  be  within  range  of  our  cheap  water 
powers.  The  authorized  capital  of  the  Gyde 
Valley  Electrical  Power  Company  is  $4,500,- 
000,  with  borrowing  powers  of  $1,500,000. 
The  total  cost  for  plant  on  the  transmission 
lines  is  estimated  at  over  $2,000,000.  The 
electrical  apparatus,  which  will  comprise 
polyphase  alternating-current  generators 
and  transformers  for  high  voltage  power 
distribution,  rotary  converters  for  the  sup- 
plying of  direct  current,  etc.,  has  been  con- 
tracted for  with  the  British  Westinghouse 
Electric  &  Mfg.  Co.  Messrs.  Strain  &  Rob- 
ertson are  the  engineers  of  the  Qyde  Valley 
Electrical  Power  Company.  Mr.  Robert  Rob- 
ertson has  recently  spent  a  considerable  pe- 
riod in  the  United  States  investigating  our 
systems  and  methods  of  power  transmission 
and  distribution,  particularly  in  our  large 
cities  and  in  such  localities  as  Niagara.  Sno- 
qualmie Falls,  Wash.,  Canyon  Ferry,  Mont., 
and  other  places. 

—The     l^eNH     "E-iv^X^sv^     KsswixaJesatv    ^V 
Teachers  oi  UelaV  >N  oxVVf\^V^  xCvo.^  ^^^- 
annual  mecdtiS  aX  'Baitoi^oii^w.*^^ 
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p.  Besides  the  routine  business  the  pro- 
ram  included  a  number  of  interesting  visits 
)  some  of  the  leading  mechanical  and  en- 
ineering  works  around  the  "Hub." 
— "The  University  of  Illinois  Press  Bulle- 
n"  is  issued  fortnightly  by  the  University 
f  Illinois  for  the  purpose  of  furnishing 
ems  of  interest  on  University  affairs.  A  re- 
mt  issue  contains  an  abstract  of  Professor 
.  B.  Greene's  address  on  "Impressions 
I  the  Southern  People  and  Their  Prob- 
ms;"  a  review  of  the  courses  of  study  in 
isiness  education ;  an  account  of  the  Quine 
edical  library;  abstracts  of  lectures  on 
noke  prevention  and  on  the  bursting  of 
irwheels ;  and  various  other  items.  On  ap- 
ication  this  Bulletin  will  be  sent  to  cdi- 
rs,  to  public  libraries  and  to  the  high 
hools  of  the  state,  and  all  communications 
lould  be  addressed  to  the  editor.  Professor 
dward  Fulton.  University  Hall.  Urbana. 
I. 

— ^The  "paper  work"  or  planning  of  the 
ain  picture  of  the  Louisiana  Purchase  Ex- 
>sition,  is  now  practically  completed.  The 
ain  picture  is  the  composition  which  fills 
e  northern  section  of  the  Forest  Park  por- 
)n  of  the  fair  site.  Here  is  a  surface  as 
vt\  as  is  consistent  with  proper  drainage, 
ised  on  the  southern  side  by  hills  that  rise 
a  height  of  about  65  feet.  The  compo- 
•nt  parts  of  this  picture  arc  the  cascades 
id  the  cascade  gardens,  ten  big  exhibit 
lildings  of  various  sizes  and  shapes,  about 
70  miles  of  basin,  lagoon  and  canal,  and 
tout  five  miles  of  street  and  avenue.  Of 
e  ten  exhibit  buildings  to  be  put  up  on 
is  area  most  arc  under  contract  and  have 
tained  various  stages  of  completion.  The 
compaiiying  items  tell  the  story  of  the 
lildings  in  the  main  exhibit  group:  Varied 
idustries  Building.  525  by  1.200  feet,  cost 
•45.000:  Van  Brimt  &  Howe,  of  Kansas 
ty.  architect*;:  Roundtreo  Construction 
^mpany.  contractor.  Liberal  .\rt<;  Build- 
g.  600  by  525  feet :  cost  $335.000 :  Eamcs 
Young,  of  St.  Louis,  architects:  John 
Dunhavant  &  Co..  contractor.  Elec- 
icity  Building.  600  by  525  feet:  cost 
15.000:  Walker  &  Kimball  of  Bos- 
n  and  Omaha,  architects:  Goldie  Con- 
ruction  r«)..  contractor.  Machinery  Build- 
gr.  525  by  800  feet,  cost  $S^o^OQO\  WUd- 
mn.  Walsh  &  BolsseUer,  oi  S>1.  'LoxaX^, 
•hitects;   Smith  &  Eastman,  coxvUacXot^, 


Education  and  Social  Economy  Buildini 
525  by  750  feet;  cost  $480,000;  Bamet 
Haynes  &  Baraett,  of  St.  Louis,  architect! 
Kellermann  Contracting  Co.,  contractor.  Ai 
Building,  750  by  425  feet ;  cost  $945,i27.sc 
Cass  Gilbert,  of  St.  Paul  and  New  Yorl 
architect;  Goldie  Construction  Co..  coi 
tractor.  Mines  and  Metallurgy  Buildini 
525  by  750  feet;  cost.  $502,000;  Thco.  < 
Link,  of  St.  Louis,  architect ;  Hill-0'Meai 
Construction  Co.,  contractor.  Manufacturt 
Building.  525  by  1.200  feet:  cost  $719,59^ 
Carrere  h  Hastings,  of  New  York,  arch 
tects.  Transportation  Building,  525  b 
1,300;  Division  of  Works  Designers,  arch 
tects.  Government  Building.  850  by  ac 
feet ;  J.  Knox  Taylor,  of  Washington,  D.  C 
architect;  let  in  two  contracts.  Not  onl 
those  buildings  in  the  main  picture,  but  als 
those  which  are  located  outside  of  the  For 
est  Park  portion  of  the  site  have  advance 
far.  The  latter  are:  Horticulture  Build 
ing,  800  by  300  feet;  Division  of  Work 
Designers,  architects.  Agriculture  Building 
1,600  by  500  feet.  Division  of  Works  Design 
ers,  architects.  In  the  avenues  the  land 
scape  department  has  transplanted  a  great 
number  of  trees  of  large  diameter,  and 
shrubs  and  smaller  trees  in  the  nurseries 
are  ready  for  the  formal  garden  and  beddini 
work  which  will  come  later.  Plans  for  thes' 
gardens  are  practically  completed.  The  mos 
interesting  development  of  the  work  is  ii 
the  cascades  and  the  cascade  gardens.  Thi 
composition,  which  is  calculated  to  be  th 
culmination  of  the  decorative  climax  of  th 
exposition,  will,  be  a  concave  hillside  i.6c 
feet  across,  covered  with  cascades,  windin 
walks,  gardens  and  sculpture.  It  will  be  sii 
uated  at  the  junction  of  the  avenues  th; 
radiate  like  the  ribs  of  a  fan. 

— The  Sprague  Electric  Company  is  n 
ceiving  many  orders  for  its  direct  currei 
apparatus  and  reports  among  recent  sah 
the  following:  Twenty  200- K.  W.  turbir 
generators,  three  75-K.  W.  generators  an 
four  20-K.  W.  generators  to  the  De  Lav; 
Steam  Turbine  Co.,  Trenton.  N.  J.:  or 
200-K.  W.  belted-type  and  one  200-K.  V 
engine-type  generator  to  H.  O.  Wilbu 
Philadelphia:  one  200-K.  W.  engine-tyf 
generator  to  the  Otis  Elevator  Co..  Yonker; 
e\9;hl  8-K.  W.  generators,  six  5-H.  P.  ar 
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Air  Compresaora. 

Catalogue,  with  illustrated  descriptions  of  sin- 
gle-straight-line, duplex,  half-duplex  and  com- 
pound  air  compressors,  their  parts  and  auxiliary 
apparatus.  Also,  ilustrations  of  pneumatic  tools 
and  other  machinery,  and  useful  directions,  in- 
formation and  tables.  9  by  6  in.;  pp.  71.  Chica- 
go Pneumatic  Tool  Co.,  Chicago. 

Belt  Conveyors. 

Pamphlet,  with  illustrations  and  descriptions 
of  self-oiling  dust-proof  and  other  styles  of  car- 
riers, return  rollers,  "take-up  boxes,"  direct-pull 
take-up  bearings,  belting  and  other  conveyor  ac- 
cessories. 9  by  6  in.;  pp.  16.  Stephens-Adamson 
Manufacturing  Co.,   .Aurora,   111. 

Big  Horn  Basin. 

A  pamphlet  with  map  and  illustrations,  de- 
scribing the  Big  Horn  Basin  in  Wyoming  afid  its 
farms,  gardens,  cattle  ranches,  irrigating  canals, 
oil  fields  and  other  features  which  make  it  a 
desirable  location  for  the  farmer  and  stock 
raiser.  9  by  4  in.;  pp.  36.  Burlington  Route, 
Passenger  Department,  St.  Louis. 

Boilers. 

Cloth-bound  catalogue,  with  illustrated  descrip- 
tions of  improved  Galloway  boilers,  internally- 
fired  return-tubular  boilers  and  water-tube  boil- 
ers, general  specifications  for  boiler  steel,  views 
of  plants  which  use  Edge  Moor  boilers,  and  par- 
tial list  of  users.  9%  by  6^  in.;  pp.  123.  Edge 
Moor  Iron  Co.,  Edge  Moor,  Del. 

Bolt  and  Nut  Machinery. 

Catalogue,  with  illustrated  descriptions  of  bolt 
and  nut  machinery,  including  die  heads,  dies, 
bolt  cutters,  nut  tappers,  pointing  machines,  head- 
ing and  forging  machines,  upsetting  and  forging 
machines,  etc.;  and  useful  tables  and  informa- 
tion. 6  by  9  in.;  pp.  141.  The  Acme  Machinery 
Co.,  Cleveland,  Ohio. 

CheniicAls. 

Circular   No.    162,    with    current   price   list   of 
many  chemicals.     1 2  by  9  in. ;  pp.  4.     The  Roess- 
ler.  &  Hasslacher  Chemical  Co.,  New  York. 
Coal  Mining  Machinery. 

Catalogue,  with  illustrations  and  descriptions 
of  electric  coal-cutting  machines,  self-propelling 
trucks,  pick  machines,  shearing  machines,  drills, 
locomotives,  and  electric  generating  and  auxili- 
ary apparatus.  7^  by  954  in.;  pp.  40.  Morgan- 
Gardner  Electric  Co.,  Chicago. 

Convesdng  Machinery. 

Complete  cat«ilogue,  No.  72,  of  elevating,  con- 
ve3ring  and  and  power-transmission  machinery, 
chain  belting  and  steel  cable,  with  illustrations 
and  descriptions  of  many  styles  of  conveyors, 
their  parts  and  auxiliary  apparatus.  7^  by  s^i 
in,;  pp.  376.  The  Jeffrey  Mfg.  Co.,  Columbus, 
Ohio. 

Dies  and  Taps. 

Catalogue,  with  illustrated  descriptions  and 
price  lists  of  stocks  and  dies,  solid  die  plates, 
Heece's  screw  pistes,    young's  sxJe  cutter,   tapa 


and  dies  for  all  purposes,  and  other  tools  for 
engineers*  and  steamfitters'  use.  8^  by  6  in.; 
pp.  64.  Buttcrfield  &  Co.,  Derby  Line,  Vermont, 
and  Rock  Island,   Quebec 

£lectric  Railways. 

Book,  entitled  "Work  Done,"  containing  a  rec- 
ord of  some  results  accomplished  in  the  field  of 
high-speed  interurban  electric  railway  engineer* 
ing  in  southern  Michigan  and  other  districts 
near  the  Great  Lakes.  The  descriptions  are  well 
illustrated  by  half-tones  from  photographs  and  by 
reproductions  of  working  drawings.  9  by  6  in.; 
pp.  100.  Westinghouse,  Church,  Kerr  &  Co., 
New  York. 

Finishes. 

Catalogue,  with  descriptions  of  Rice's  20th  Cen- 
tury finishes  for  machinery,  adamant  cement 
machine  paint,  iron  filler,  machine  enamel  and  - 
other  kinds  of  paint  and  varnish.  g%  by  6  in.; 
pp.  24.  United  States  Gutta  Percha  Paint  Co  . 
Providence,  R.  I. 

Fuel  £conomizers. 

Pamphlet,  with  illustrations  and  descriptions 
of  the  American  fuel  economizer  for  heating  and 
purifying  feed  water  for  ste.im  boilers  by  utiliz- 
ing the  heat  in  flue  gases;  and  elevations  and 
plans  of  typical  plants,  useful  tables  and  data. 
SH  by  9^  in.;  pp.  56.  Also,  folder  devoted  to 
the  American  water-tube  boiler,  a  combination  of 
a  plain  double-deck  cylinder  boiler  with  an  Amer- 
ican fuel  economizer.  Brownell,  Schmidt  & 
Steacy  Co.,  York,  Pa. 

Gas  Engines. 

Pamphlet,  with  half-tone  illustrations  and  de- 
scriptions of  the  Walrath  vertical  gas  engines, 
with  one,  two  or  three  cylinders,  in  large  and 
small  sizes,  and  adapted  for  both  stationary  and 
portable  work.  6^  by  9  in.;  pp.  27.  Marinette 
Iron  Works  Manufacturing  Co.,  Marinette,  Wis 
Grinding  Machines. 

Catalogue,  with  half-tone  illustrations  and  de 
scriptions  of  the  Lea  universal  grinders,  electric- 
ally-driven, in  various  styles.  9  by  6  in.;  pp. 
32.  Also,  catalogue  devoted  to  Anderson  air- 
cooled  gasoline  engines,  and  D.  C.  bulletin  No. 
100.  devoted  to  the  Anderson  enclosed  arc  lamp. 
The  Anderson  Tool  Co.,  Anderson,  Ind. 

Hardware. 

Illustrative  and  descriptive  catalogue  of  hard- 
ware, including  farm  and  stable  tools  and  fix- 
tures, hinges  and  latches,  dour  hangers,  bicycle 
stands,  carpenters'  tools,  plumbers'  sinks,  bone, 
vegetable  and  meat  cutters,  etc.  o  by  6  in. ;  pp. 
i;?o.     E.  C.  Stearns  &  Co.,  Syracuse,  N.  Y. 

Heating  Apparatus. 

Special  circular  No.  32,  designed  in  black  and 
red  on  enamel  paper,  illustrating  and  describing 
the  Tynan  patent  annealer  and  the  Tynan  riret- 
heating  forge,  both  portable  and  operated  by  com- 
pressed air,  and  tising  crude  oil  as  fuel.  TVues 
are  especiaWy  adapted  Vo  ^\v^vcd  ^sid.  T^sX-^-vi- 
shop  work.  iaV4  by  ^V^  V«i.\  w-  V  OaR»«^ 
Pneumatic  TooV  Co.,  Oacav>. 


ox 
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ydraulic  Jacks. 

Catalogue,  with  descriptions,  illustratioiiB  and 
prices  of  hydraulic  jacks  and  punches,  tube  ex- 
panders, pipe  vises,  screw  punches  and  pumps, 
and  other  boilermakers'  specialties.  6^  by  9% 
in.;  pp.  18.  A.  L.  Henderer's  Sons,  Wilmington, 
Del. 
[echanical  Stokers. 

Pamphlet,  with  descriptions  and  illustrations  of 
the  Duluth  mechanical  stoker,  consisting  of  the 
Crowe  revoluble  grate  and  furnace,  which  pre- 
vents smoke,  and  of  plants  and  ships  where  it  is 
installed.  6  by  9  in.;  i)p.  24.  Also  illustrated 
booklet  devoted  to  this  stoker.  Duluth  Stoker 
Co.,  Duluth,  Minn. 

attem-Shop  Supplies. 

Catalogue,  with  illustrations,  descriptions  and 
prices  of  alcohol,  glue,  shellac,  brushes,  sand 
paper,  dowels,  metal  letters,  figures  and  stamps, 
fillets  and  fillet  tools,  vises,  rapping  plates,  steel 
rules  and  tapes  and  other  pattern-shop  supplies. 
9  by  6  in.;  pp.  20  Timmins  &  CHssold,  Bound 
Brook,  N.  J. 

neumatic  Apparatus. 

Catalogue  No.  2,  with  illustrated  descriptions  of 
pneumatic-motor  chain  hoists,  pneumatic  drills, 
reamers,  center  grinders,  crane  motors,  portable 
winches,  hoisting  engines  and  other  air  tools.  9 
by  6  in. ;  pp.  63.  Empire  Engine  and  Motor  Co., 
Orangeburg,  N.  Y. 

neumatic  Tools. 

Booklet,  with  illustrations  and  descriptions  of 
pneumatic  tools  and  other  devices,  including  the 
Helwig  patent  pneumatic  staybolt  clipper,  a  re- 
versible pneumatic  motor,  the  Helwig  bolt  and 
rivet  clipper,  a  self-feeding  flue  expander,  etc 
3J4  by  654  in.;  pp.  16.  Helwig  Mfg.  Co.,  St. 
Paul,  Minn. 

umping  Engines. 

Catalogue  C,  with  illustrated  descriptions  of 
the  Triumph  pumping  engines  for  general  use, 
which  pump  water  in  a  constant  stream  without 
pulsations.  Also,  guaranty  and  testimonials  from 
users.  6J4  by  8  in.;  pp.  43.  S.  W.  Luitwieler 
Co.,  Los  Angeles,  California. 
umping  Machinery. 

Catalogue,  with  illustrations,  descriptions  and 
price  list  of  pumping  machinery  for  many  kinds 
01  service,  to  be  operated  by  steam,  electric,  gas, 
gasoline  or  other  power.  9  by  6  in.;  pp.  52. 
The  Hill  Machine  Co.,  Anderson,  Ind. 

umps. 

Circular  No.  41,  devoted  to  Roots*  high-duty,^ 
positive-pressure,  rotary  pumps,  which  are  with- 
out valves  of  any  kind,  and  can  be  employed  for 
all  purposes  where  reciprocating  pumps  are  used. 
12  by  9  in.;  pp.  4.  P.  H.  &  F.  M.  Roots  Co., 
109  Liberty  St.,  New  York. 

ail  Bond. 

Pamphlet,  with  illustrated  description  of  the 
Thomas  rail  bond,  which  makes  a  flexible  but  sub- 
stantial and  enduring  electric  connection  between 
the  rails  of  electric  road.?.  9%  by  6  in.;  pp.  8. 
Edward  G.  Thomas,  4  State  St,  Boston,  Mass. 

sfrigerating  Machinery. 

Pamphlet,  devoted  to  ice-making,  refrigerating 
iod   other   machinery,  wl\]h  \kali-totie  and  Wxie- 


cut  •  illustratkHia  and  deflcripckms  of  the  Yor 
compre8sion*type  machine  and  ita  details,  an 
views  of  refrigerating  and  ice-making  plants, 
by  10  in.;  pp.  67.  Alao  booklet  with  list  of  sooi 
recent  salea.  York  Manufacturing  Co.,  Yorl 
Pa. 

Tenth  catalogue  of  the  Linde  ice-maUng  an 
refrigerating  machines,  ammonia  fittingi,  ice  iu 
tory  and  refrigerating  machine  supplies,  wit 
illustrated  descriptions  of  apparatus  and  plaat 
and  useful  tables  and  data.  9  by  6  in.;  pf».9J 
The  Fred.  W.  Wolf  Co.,  Chicago. 

Rubber  Goods. 

Illustrated  catalogue  of  plumbers',  — *r««***^ 
and  machinists'  rubber  supplies,  including  pad 
iug,  gaskets,  valves,  washers  and  diaphragni 
brewers'  and  bottlers*  supplies,  rubber  mit 
sporting  materials  and  other  mechanical  rubbi 
goods.  %\^  by  6  in.;  pp.  143.  Morgan  &  Wrigh 
Chicago. 

Shipbuilding  Specialties. 

Sections  of  shipbuilding  material  and  patten 
of  chequer  plates,  including  bulbs,  angles,  dec 
beams,  moulding,  hatch  bars,  bulwark  rails,  jad 
stay  bars,  engine  fotmdations,  etc,  with  illnstn 
tions  and  code  words.  11  by  9  in.;  pp.  15.  H 
Ronnebeck,  Middlesbrough-on-Tees. 
Steam  Engines. 

Catalogue,  with  illustrated  description  and  di 
mensions  of  heavy-duty  Brown-Corliss  steam  en 
gines  and  their  parts.  7  by  la  in.;  pp.  n 
Brown-Corliss  Engine  Co.,  Milwaukee,  Wis. 

Catalogue,  with  illustrations  and  descrqrtions  01 
high-grade  vertical,  automatic  steam  engines  oi 
from  2  to  37  horse  power,  and  their  parts,  safet] 
water-tube  boiler,  engine  and  boiler  outfits,  an( 
accessory  apparatus.  9  by  7  in.;  pp.  36.  Also 
bulletin  No.  zoo,  devoted  to  direct-connected  gen 
crating  sets.     Racine  Hardware  Co.,  Racine,  Wis 

Pamphlet,  with  half-tone  illustrations  and  de 
scriptions  of  Watertown  steam  engines,  their  part 
and  accessories.  7  by  9  in.;  pp.  36.  Watertowi 
Engine  Co.,  Watertown,  N.  Y. 

Steam  Separators. 

Catalogue  No.  la,  with  descriptions,  illustra 
tions,  dimensions  and  prices  of  Austin  separator 
for  both  live  and  exhaust  steam,  and  the  Austii 
patent  spraying  device,  for  separating  lubricatini 
oil  from  steam.  6  by  9  in.;  pp.  ao.  Austin  Sep 
arator  Co.,  Detroit,  Mich. 

Steel. 

Pamphlet  on  "Jc&sop's  steel  and  how  they  maki 
it,"  with  well-illustrated  description  and  a  plai 
of  the  Brightside  works  and  of  the  ,manufactui 
ing  processes  carried  on  there.  Also,  a  view  o 
the  new  works  at  Washington,  Pa.  6  by  9  in- 
pp.  74.  William  Jeasop  and  Sons,  Ltd.  Shef 
field,   Eng. 

Welsbach  Light. 

Large  catalogue,  with  illustrations  and  de 
scriptions  of  gas  mantles,  shades,  globes,  bar 
ners,  reflectors,  chimneys,  portable  stands,  ga 
arc  lamps,  fixtures,  fittings,  combination  cylin 
ders,  supplied  with  asbestos  rings,  and  sundricfl 
12^    by  9^    in.;  pp.   3&     Welsbach   Company 
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Coming  Society  Maetings. 

Air-Bkake  Association.  Sec:  F.  M. 
Nellis,  174  Broadway.  New  York.  Annual 
meeting,  April  28,  Colorado  Springs. 

American  Boiler  Manufacturers*  As- 
sociation. Sec:  J.  D.  Farasey,  Cleveland. 
Next  meeting,  July,  1903,  at  Chattanooga. 

American  Institute  of  Electrical  En- 
gineers. Sec :  Ralph  W.  Pope,  95  Liberty 
St.,  New  York.  Regular  meeting  on  fourth 
Friday  of  each  month,  12  W.  31st  St.,  New 
York.  Feb.  27:  Papers  on  "Railway  Train 
Lighting." 

American  Institute  of  Mining  Engi- 
NEFJis.  Sec :  R.  W.  Raymond,  99  John  St., 
New  York.  Thirty-third  annual  meeting, 
Feb.  17,  etc,  Albany,  N.  Y. 

American  Railway  Association.  Sec. : 
W.  F.  Allen,  24  Park  Place,  New  York. 
Meeting,  April  22,  1903,  New  York. 

American  Railway  Engineering  and 
Maintenance-of-Way  Association.  Sec: 
L.  C.  Fritch,  Monadnock  Block.  Chicago. 
Annual  meeting,  March  17  and  18,  Chicago. 

American  Railway  Master  Mechanics' 
Association.  Sec. :  J.  W.  Taylor,  667 
Rookery,  Chicago.  Meeting,  June  22,  etc, 
Mackinac  Island,  Mich. 

American  Society  of  Civil  Engineers. 
Sec:  C.  W.  Hunt,  220  W.  57th  St.,  New 
York.  Regular  meetings,  first  and  third 
Wednesdays  of  each  month. 

American  Society  of  Mechanical  En- 
gineers. Sec:  Prof.  F.  R.  Hutton,  12  W. 
31st  St.,  New  York.  Semi-annual  meeting, 
June,  at  Saratoga. 

Boston  Society  of  Civil  Engineers. 
Sec :  S.  E.  Tinkham,  715  Tremont  Temple. 
Regular  meetings  on  third  Wednesday  of 
each  month,  except  January,  when  on 
fourth  Wednesday. 

Canadian  Railway  Club.  Sec:  W.  H. 
Rosevear,  Jr.,  Montreal.  Regular  meetings 
on  first  Tuesday  of  each  month. 

Canadian  Soctety  of  Civil  Engineers. 
Sec :  Prof.  C.  H.  McLeod,  877  Dorchester 
St..  Montreal.  Regular  meetings  every  al- 
ternate Thursday. 

Central  Railway  Club.  Sec. :  Harry  D. 
Vought,  62  Liberty  St.,  New  York.  Regu- 
lar meetings  on  second  Fridays  of  Jan., 
March,  May,  Sept.  and  Nov.,  Hotel  Iro- 
quois, Buffalo. 

Chicago  Electrical  Association.  Sec: 
W.  J.  Warder,  Jr.,  900  Warren  Ave.  Reg- 
ular meetings  on  first  Friday  of  each  month. 

Civil  Engineers'  Club  of  Cleveland. 
Sec:  Arthur  A.  Skeels.  689  The  Arcade. 
Regular  meetings  on  second  and  fourth 
TuesdBjTB  of  each  month. 


Civil  Engineers'  Society  of  St.  Paul. 
Sec:  G.  S.  Edmondstonc  Regular  meet- 
ings on  second  Monday  of  each  month. 

Engineering  Assooation  of  the  South. 
Sec:  H.  M.  Jones,  1000  Broad  St.,  Nash- 
ville, Tenn.  Regular  meetings  on  second 
Thursday  of  each  month  at  Vanderbilt  Uni- 
versity. 

Engineers'  Club  of  Chicago.  Sec:  B. 
W.  Thurtell,  1223  New  York  Life  Building. 
Regular  meetings  on  first  and  third  Tues- 
days of  each  month. 

Engineers'  Club  of  Cincinnati.  Sec: 
J.  F.  Wilson,  P.  O.  Box  333.  Regular 
meetings  on  third  Thursday  of  each  month. 

Engineers'  Club  of  Columbus  (Ohio). 
Sec:  H.  M.  Gates,  I2j4  North  High  St 
Regular  meetings  on  first  and  third  Satur- 
days of  each  month. 

Engineers'  Club  of  Minneapolis.  Sec : 
Edw.  P.  Burch,  1210  Guaranty  Bldg.  Reg- 
ular meetings  on  third  Monday  of  each 
month. 

Engineers'  Club  of  Philadelphia. 
Sec. :  L.  F.  Rondinella,  1 122  Girard  St. 
Regular  meetings  on  first  and  third  Satur- 
days of  each  month. 

Engineers'  Club  of  St.  Louis.  Sec: 
II.  J.  Pfeifer,  920  Rialto  Bldg.  Regular 
meetings  on  first  and  third  Wednesdays  of 
each  month. 

Engineers*  Soctety  of  Western  New 
^'0RK.  Sec :  L.  W.  Eighmy,  13  City  Hall, 
Buffalo.  Regular  meetings,  first  Tuesday 
of  each  month. 

Engineers'  Society  of  Western  Penn- 
sylvania. Sec:  Chas.  W.  Ridinger,  410 
Penn  Ave.,  Pittsburg.  Regular  meetings  on 
third  Tuesday  of  each  month. 

Franklin  Institute.  Sec:  Dr.  Wm.  H. 
Wahl.  15  South  7th  St.,  Philadelphia.  Gen- 
eral meetings  on  third  Wednesday  of  each 
month.  Regular  monthly  meetings  of  the 
various  sections  on  other  days. 

Iowa  Railroad  Cli'b.  Sec :  P.  B.  Ver- 
million, Des  Moines,  Iowa.  Regular  meet- 
ings on  third  Tuesday  of  each  month. 

I^uisiANA  Engineering  Society.  Sec: 
G.W.Lawcs,  806  Gravier  St..  New  Orleans. 
Regular  meetings  on  the  second  Monday  of 
each  month.    Annual  meeting,  Jan.  10. 

Master  Car  Builders'  Assoctation. 
Sec :  J.  W.  Taylor,  667  Rookery,  Chicago. 
Meeting.  June  17,  etc,  Mackinac  Island, 
Mich. 

Modern  Science  Ci  ub.  Sec. :  R.  Hender- 
son, 302  Livingston  St..  Brooklyn.  Meet- 
ings every  Tuesday. 

Montana  Sociyx*^  oy  'E.'^cswv^sas*.  'ti««..\ 
Richard  R.  V^\\,  ^>\Ut.  ^ow\..    ^^i^^-^ 
meetings  on  second  S>^V>iTd2.>j  Vcv  tas3ci  moowi 
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National  Electric  Light  AssoaATioN. 
re:   James  B.   Cahoon,    136   Liberty   St., 
ew  York.     Meeting,  May,  Chicago. 
New    England    Railroad    Club.     Sec : 
dw.  L.  Janes,  Back  Bay  P.  O.,  Boston, 
egular  meetings,  second  Tuesday  in  each 
onth,  at  Pierce  Hall,  Copley  Square. 
New  York  Railroad  Club.    Sec. :  F.  M. 
^hyte,  N.  Y.  C.  &  H.  R.  R.  R.     Regular 
eetings  on  third   Friday   of  each   month 
:cept  June,  July  and  August,  at  Carnegie 
all,  154  W.  57th  St.,  New  York. 
North-West  Railway  Club.     Sec. :   T. 
^  Flannagan,  Minneapolis,  Minn.     Regfu- 
r  meetings  on  first  Tuesday  after  second 
onday  of  each  month,  alternating  between 
inneapolis  and  St.  Paul. 
Pacific  Coast  Railway  Club.    Sec. :  C. 

Borton,    West   Oakland.    Cal.     Regular 
eetings  on  third  Saturday  of  each  month, 
San  Francisco. 

Pacific    Northwest    Society   of    ICngi- 
•:ers.    Sec. :  G.  F.  Cotterill,  Seattle.  Wash, 
eetings    monthly    in    Chamber    of    Com- 
erre  rooms,  Seattle. 
Railway  Club  of  Pitt.«;bitr(;!i.     Sec:  J. 

Conway.  P.  &  L.  E.  R.  R..  Pittsburgh. 
I.  Regular  meetings  on  fourth  Friday  of 
ch  month  at  Hotel  Henry. 
Railway  Signaling  Club.  Sec. :  B.  B. 
lams,  32  Park  Place,  New  York.  Regular 
;etings  on  second  Tuesday  of  January, 
arch.  May,  Sept.  and  Nov.  Annual  mect- 
?  Nov.  10,  at  Detroit. 
Richmond  Railroad  Club.  Sec:  F.  O. 
ibinson,  8th  &  Main  Sts.,  Richmond,  Va. 
?gular  meetings  on  second  Thursday  of 
ch   month. 

ROADM  asters'       and       MAINTENANCE       OF 

AY  Association.  •  Sec. :  Chas.  McEniry. 
'dar  Rapids,  Iowa.    Annual  mectmg,  Oct. 
,  14  and  15.  at  Kansas  City,  Mo. 
Rocky  Mountain  Railway  Club.  Sec: 

E.  Buell,  906  20th  Ave.,  Denver.    Regu- 
-  meetings  on  first  Saturday  after  the  15th 

each  month. 

St.  Louts  Railway  Club.     Sec :     E.  A. 
lenery.  Union  Station.  St.  Louis.     Regu- 
•  meetings  on  second  Fridays. 
Society    of    Chemical   Industry,   New 
)RK    Section.      Sec:    H.    Schweitzer,   40 
one  St.     Meetings  on  third  Friday  after 
?  first  Monday  of  each  month,  at  Chem- 
s'  Club,  108  W.  55th  Street. 
Southern  and  Southwestern  Railway 
.un.      Sec:    W.    A.    Love.    Atlanta,    Ga. 
'gular    meetings    on    third    Thursday    of 
n  .  April.  .Aug.  and  Nov. 
i  echnical     Society     of     the     Pacific 
AST.     Sec :    Otto  von   Geldern.  31   Post 
.   San    Francisco.     Regular   meetings  on 
St  Friday  of  each  month. 
Texas  Railway  Club.     Sec:  T.  H.  Os- 
rne.   Pine  Bluff,   Ark.    Regular  meetings 

third   Monday  of  April  and  September. 
Prwelinc;  En(;ineers'  Association.  Sec: 

O.   Thompson.   Oswego,  'N.  X.     ^txX. 
?ting,  Sept.  8,  Chicago. 


Western  Railway  Club.  Sec. :  Jos.  U 
Taylor,  667  Rookery,  Chicago.  Meetings  o 
third  Tuesday  of  each  month,  Auditoriui 
Hotel,  Chicago. 

Western  Socisty  of  Engineers.  Sec 
J.  H.  Warder,  Monadnock  Block,  Chicagc 
Regular  meetings  on  first  Wednesday  ani 
extra  meetings  on  third  Wednesday  of  ead 
month. 


Personal. 

— Mr.  Alexander  C.  Humphreys  was  in 
augurated  president  of  Stevens  Institute  0 
Technology,  at  Hoboken,  N.  J.,  on  Fcbni 
ary  .sth. 

— Mr.  Henry  C.  Meyer,  Jr.,  M.  E.,  wh( 
formerly  conducted  the  Engineering  Record 
and  who  is  now  acting  as  consulting  mc 
chanical  engineer,  has  removed  from  21 
Park  Row  to  1 14  Liberty  Street.  New  York 

— Mr.  Louis  Ruprecht,  M.  E.,  has  opened 
an  office  at  19  Whitehall  St.,  New  York, 
where  he  is  doing  consulting  engineering 
work.  He  also  has  the  agency  for  th« 
New  York  Steam  Fitting  Co. 

— Mr.  George  H.  Gibson  has  resigned  his 
position  with  the  Westinghouse  Companies' 
Publishing  Department  of  Pittsburg,  Pa., 
to  accept  a  position  with  the  B.  F.  Sturte 
vant  Company,  of  Jamaica  Plain  Station 
Boston,  Mass.,  the  well-known  manufactu 
rers  of  blowers,  heating,  ventilating  anc 
forced-draft  apparatus,  electrical  machinery 
and  steam  engines.  Mr.  Gibson  was  for 
merly  a  member  of  the  editorial  staff  of  th( 
Engineering  News,  of  New  York  City,  an< 
is  a  graduate  of  the  Engineering  School  0 
the  University  of  Michigan. 

— Mr.  J.  A.  Middleton  has  been  electee 
second  vice-president  of  the  Lehigh  Valle; 
R.  R.  Co.,  with  office  at  228  South  Third  St. 
Philadelphia,  Pa.  He  will  have  charge  of  th( 
financial  and  accounting  affairs  of  the  com 
pany  and  of  its  purchasing  department.  an< 
will  perform  such  other  duties  as  may,  fron 
time  to  time,  be  assigned  to  him  by  th( 
president. 

—Mr.  John  Wharton  Maxcy.  who  Jia 
had  charge  of  much  of  the  importan 
engineering  work  in  the  southwestern  see 
tioH  of  the  United  States,  and  Mr.  Willian 
E.  Anderson,  who  was,  for  a  number  o 
years,  mechanical  engineer  for  the  Americai 
Cotton  Company,  have  formed  the  fim 
ol  Ma^^cv  &  Anderson,  civil  and  mechani 
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gineering  business,  and  esi>ecially  the  eagi- 
ntering  of  irrigation  plants,  of  which  a 
great  many  are  being  built  in  Texas  and 
Louisiana. 

— Mr.  W.  S.  Chase,  formerly  treasurer 
of  The  Cleveland  Machine  Screw  Co.,  is 
now  connected  with  the  National  Acme 
Manufacturing  Co.  in  the  capacity  of  sales 
manager.  In  his  former  position  Mr.  Chase 
formed  a  wide  acquaintance  with  the  auto- 
matic screw  machine  trade  of  the  country, 
and  he  will  be  glad  to  hear  from  his  old 
friends  and  the  trade  generally  in  this -line. 

— Mr.  William  H.  Bryan,  M.  E.,  recently 
delivered  a  lecture  before  the  Washington 
University  Association,  of  St.  Louis,  on 
"The  Mechanical  Engineer:  His  Duties, 
Responsibilities  and  Opportunities." 

— Mr.  J.  R.  Bibbins,  of  the  Westinghouse 
Companies'  Publishing  Department,  Mari- 
time Building,  New  York,  delivered  an  in- 
teresting and  comprehensive  address  at  the 
last  annual  banquet  of  the  New  York 
Physics  Club  upon  the  subject  of  "Recent 
Developments  and  Use  of  Electric  Power.". 
The  address  closely  followed  the  subjective 
topics  of  systems  and  appliances,  power  de- 
velopment, high  tension  transmission,  and 
electric  traction,  and  briefly  treated  of  the 
conditions  leading  up  to,  and  the  present 
trend  of  modern  engineering  practice  in  the 
field  of  power  utilization.  Late  inventions 
were  also  touched  upon  in  the  address, 
prominent  among  them  being  the  Hewitt 
vapor  lamp  and  converter,  and  recent  single 
phase  traction  systems. 


Industrial  Notes. 

— The  United  States  Government  has  or- 
dered, within  a  year,  1,500,000  square  feet 
of  Ruberoid  roofing  for  use  in  the  Philip- 
pines. This  quantity  would  make  a  single 
36-inch  strip  over  100  miles  long.  The  last 
order  was  for  a  million  square  feet  and  was 
placed  with  the  manufacturers,  the  Standard 
Paint  Co.,  of  100  William  St.,  New  York,  at 
a  price  which  was  16  per  cent,  higher  than 
the  highest  bid  for  other  roofings,  thus  prov- 
ing that  the  government  recognizes  the  su- 
periority of  Ruberoid,  and  considers  it  econ- 
omical at  any  price. 

— ^J.  Jacob  Shannon  &  Co.,  of  1744  Market 
St.,  Philadelphia,  have  issued  a  very  con- 
venient and  attractive  diary  for  1903,  which, 
among  its  other  interesting  and   valuable 


features,  carries  with  it  an  accident  insur- 
ance policy  for  $100,  good  for  one  year. 
There  has  been  such  a  demand  for  this 
diary,  that  the  first  edition  has  been  ex- 
hausted, but  a  second  edition  is  being 
brought  out,  and  those  desiring  a  copy 
should  apply  without  delay  to  Mr.  Leon 
Rosenbaum,  of  the  above  firm. 

— M.  H.  Treadwell  &  Co.,  of  95  Lib- 
erty Street,  New  York,  the  well-known 
manufacturers  of  all  kinds  of  special  ma- 
chinery, are  distributing  among  their  friends 
a  very  neat  souvenir,  in  the  form  of  a  thin 
steel  pocket  foot-rule,  in  a  leather  case. 

—The  Keuffcl  &  Esser  Co.,  of  New  York, 
the  well-known  manufacturers  and  import- 
ers of  drawing  materials,  mathematical  and 
surveying  instruments,  have  just  issued  a 
handsome  new  catalogue,  printed  in  colors, 
which  contains  many  additions  to  those  pre- 
viously published. 

— The  Power  Specialty  Company  have 
been  awarded  a  contract  by  the  New  York 
Central  &  Hudson  River  Railroad  for  four 
superheaters  to  be  installed  in  four  500- 
horse-power  Aultman  &  Taylor  boilers  at 
the  new  Weehawken  power  house,  and  have 
also  received  an  order  for  superheaters 
from  the  Kentucky  Refining  Co. 

— ^The  Dayton  Globe  Iron  Works,  of  Day- 
ton, Ohio,  have  recently  arranged  with  the 
Pelton  Water  Wheel  Co.,  of  125  Main  St., 
San  Francisco,  to  represent  them  on  the 
Pacific  Coast,  and  have  given  the  Pelton  Co. 
the  exclusive  sale  of  the  New  American  tur- 
bine water   wheel   in  that   region. 

— The  business  and  affairs  of  the  Q  &  C 
Company  have  been  consolidated  with  those 
of  the  Railway  Appliances  Company,  and 
will  be  conducted  under  the  name  of  the 
Railway  Appliances  Company.  All  corres- 
pondence and  remittances  should  be  in  the 
name  of  the  Railway  Appliances  Company. 
This  consolidation  allows  greater  facilities 
in  the  conduct  of  this  business,  increasing 
the  lines  of  devices,  while  retaining  in  the 
new  company  the  individuals  heretofore 
connected  with  the  U  &  C  Company. 

— The  Pedrick  &  Ayer  Company,  which 
for  a  great  many  years  have  been  located  at 
Philadelphia,  Pa.,  have  removed  to  Plain- 
field.  New  Jersey,  and  are  now  occupying 
their  new  works  'wVvviVv  \Jcve^  \\aN^  vasx 
completed,  \\ve  m^viv  \s\xi\^\xv^  c\  ^\v\Oci  vsv 
four  hundred  ieeV  \otv^  ^^  oxv^Vxssvei.^^V^'^^ 


THE   ENGINEERING   MAGAZl 


lide,  vttli  bidc^cndcat  power-house,  blade- 
^mtijl  sHrip,  paitem  shop  and  pattern  storage. 

rhif  nrw  ^hop  has  been  equij^Krd  with  clec- 
Irk  traveling  ctanes  and  modem  tools  so 
Vi  ttt  enable  the  Pedrick  &  Ayer  Co.  to  meet 
Ihe  largely  increased  demand  for  the  stand- 
]ird  gfjofh  which  they  manufacture  and  for 

vhtch   I  hey  have  made  such  a   reputation, 
irjfisimg   oi  air    compressors,    air   hoists, 

l^rtimiTiatic  rtvetiT^  and  special  railroad 
looU.  Their  sclhng  office  is  at  85-87-89  Lib- 
erty Street,  New  York  City. 

^-Thc  Vulcan  Iron  Works  Co.  have  issued 
L  huflintf^&like  and  interesting  calendar  for 
]'f^3,  udorned  with  pictures  of  their  well- 

D'jwn  "Giant'*  and  '*Littlc  Giant"  steam 
I  liuvch.  One  of  these  illustrations  repre- 
Tvcnti  a  6s-ton  steam  shovel  loading  into  a 
Goodwin  car.  thu^  showing  the  height  this 

(iiant  C"'  lihovcl  can  raise  the  dipper  and 
Jlmnp  into  a  car. 

— The  General   Fire  Extinguisher  Co.,  of 

^roviilntce,  R,  I  ,  snccessors  to  the  Provi- 
jiencc  Steam  and  Gns  Pipe  Co.,  have  re- 
Lcntly  enlarged  their  factory  and  arc  better 
kquippcd  than  ever  for  the  manufacture  of 
J  heir  Hpcclal  high-grade  fittings,  valves,  etc 
—The  Lagonda  Mfg.  Co.,  of  Springfield. 
lOhiOj  liave  jusi  i'^sued  an  attractive  and 
Jiandsome  little  circular  entitled  **Let's  talk 
If  over/'  which  tliey  will  he  pleased  to  send 
lo  jinyfine  intert^srcd  in  tiihe  cleaners  or 
fecrl -water  regulators, 

— The  "Bitnlithic  Pavement"  otherwise 
Uiown  im  "Warrtii's  Patent  Biinmjnous  Ma- 
pdnm  Waterproof  Pjtvement,"  has  met  with 
[he  Eipproval  of  laxpiiycrs  and  i)ractical  cn- 

^incrrs  in  such  a  degree  that  during  the 
bast  yeiir  it  hai^  heen  adopted  and  contracted 
lor  in  forty-four  American  cities  to  the  ex- 
lent  of  over  te),oon  square  yards.  The 
IWarrcTi  Brothers  Comi)any,  which  manufac- 
litres  this  pavement,  y  composed  of  practical 
luiMU  vvbn  have  grown  up  with,  and  devoted 
I  lies  r  entire  busines!^  lives  to,  the  devclop- 
Inent  (»f  the  hituminmis  pavement  industry, 
Ivaving  held  positions  of  importance  in  the 
mr^^cllca)  departments  of  several  of  the  larg- 
est asphalt  paving  Cimipanics.  The  mem- 
liers  of  Warren  Brothers  Company  have  had 
llirect  charge  of  the  Laying  of  over  one-third 
Itf  the  asphalt  pavement  of  the  United  States 
Jind  Ciinadu.  They  appreciated  the  weak 
ioints  nf  U^^d  asphalt  pavemet\t,  ^tvd  >l\\^ 

Iifiiliiii*^^^^tiU"  is  the  Tesu\t  oi  vViw 


combined  cner 
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haphazard  met 
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—The  H. 
Co.,  of  Sjract 
ished  castings 
building,  52  fc 
height  The  p 
for  power  an<i 
the  main  build 
ducted  througl 
of  the  latter  ai 
floor.  A  wing 
and  lavatories 
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be  heated  wit] 
system,  fresh 
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manufactures  ( 
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— Users  of  ] 
v\  hatever  in 
"Royal  Wore 
belts.  The  m 
Mfg.  Co..  of  ^ 
belts  solely  on 
more  economic 
ir  order  to  pi 
agree  to  send 
facturer  to  tes 
not  found  to 
to  use,  it  may 
lull  credit  wi 
machinery  wil 
Craton  &  Knij 
the  full  text  o 
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facture  of  munitions  of  war.  They 
istalling  Westinghouse  motors  in  their 
>hops  at  Trubia,  and  the  Spanish  ar- 
at  Ferrol  is  also  shortly  to  be  equipped 

1  number  of  motors  and  other  electrical 
inery. 

'he  enterprising  Japanese  realize  the 
ts  that  result  from  placing  before  their 
people  the  evidences  of  their  achieve- 
»  in  arts  and  manufactures,  and  there- 
organize  national  exhibitions,  far 
;h  apart  in  time  to  enable  the  visitor  to 
the  progress  made,  and  held  in  differ- 
arts  of  the  empire,   in  order  that  all 

2  inhabitants  may  sooner  or  later  en- 
iie  satisfaction  of  seeing  at  least  one 
;  series.  This  year,  the  Fifth  National 
trial  Exhibition  will  be  held  in  Osaka, 

of  300,000  people,  from  March  ist  to 
jist.  Here  will  be  installed  in  a  dozen 
3re  buildings  the  largest  collection  of 
its  ever  shown  in  Japan.  The  floor 
:e  thus  occupied  will  be  twice  that 
yed  at  the  last  exhibition,  held  seven 
ago  at  Kioto.  In  addition  to  native 
cts,  there  will  be  many  articles  from 
.  and  not  a  few  from  Europe  and 
ica.  The  greatest  good  will  come  to 
who  are  seeking  trade  with  Japan, 
it  will  afford  them  an  opportunity  to 
ain  in  the  shortest  possible  time  the 
e  of  the  needs  of  the  country  and  the 
t  to  which  these  wants  are  being  sup- 
by  local  concerns.  Because  of  the 
3n  now  held  by  the  United  States  in 
ast,  and  especially  since  we  are  next- 
neighbors  to  Japan,  there  is  in  that 
ry  a  natural  desire  to  trade  with  us, 
is  expected  that  we  should  seek  that 
and  begin  by  ascertaining  its  character 
Ktent.  Several  American  firms  are  ex- 
ig  at  this  exhibition  in  a  pavilion 
d  for  foreign  exhibits,  but  those  who 
themselves  too  busy  to  prepare  an 
it,  can  profit  by  sending  representatives 
)ort  on  trade  conditions  so  that  when 
ts  to  other  countries  grow  less,  they 
enow  where  new  markets  may  be  cre- 

hc  Philadelphia  Pneumatic  Tool  Co. 
:s  that  its  sales  for  December  exceeded 
of  any  other  month  but  one  in  its  his- 
The  business  outlook  for  the  current 
is  very  brig^ht  and  a  number  of  large 
for  pneumatic  tools  that  had  been  held 


over  until  after  the  first  of  the  year,  have  al- 
ready been  received  and  executed  by  this 
company.  A  very  gratifying  feature  of  the 
Philadelphia  Company's  business  is  the  large 
increase  in  railroad  trade  during  the  last 
six  months  of  1902,  not  only  in  the  United 
States,  but  in  Canada  and  Mexico  as  well. 
With  its  recently  greatly  increased  facilities, 
this  company  expects  to  double  its  last  year's 
business  during  the  current  year.  The  Phil- 
adelphia Pneumatic  Tool  Co.  is  an  inde- 
pendent company  having  no  connection  or 
working  agreement  with  any  other  concern 
whatever. 

— At  a  meeting  of  the  Board  of  Directors 
of  the  Allis-Chalmers  Company,  held  Jan- 
uary 15th,  1903,  a  regular  quarterly  divi- 
dend on  preferred  stock  was  declared. 

— The  Sheet  Metal  Mfg.  Co.  of  Niles  has 
just  been  awarded  the  contract  for  the  metal 
ceilings  throughout  the  entire  14  stories  of 
the  new  Benton  block  in  New  York  City. 
The  designs  are  said  to  be  the  handsomest 
ever  submitted  for  this  class  of  work,  and  it 
will  take  one  year  to  complete  the  contract. 

— The  Register  of  Lehigh  University, 
South  Bethlehem,  Pa.,  just  issued, 
shows  the  attendance  of  581  students,  from 
27  states  and  6  foreign  countries.  There 
are  52  in  the  teaching  staff.  Twelve  courses 
of  instruction  are  offered  at  the  university: 
the  Classical  Course,  the  Latin-Scientific 
Course,  courses  in  Civil,  Mechanical,  Metal- 
lurgical, Mining,  Electrical,  and  Chemical 
Engineering,  Analytical  Chemistry,  Geol- 
ogy, Physics  and  Electro- Metallurgy.  A 
list  of  the  graduates  of  the  university,  1,248 
in  number  during  the  37  years  of  its  ex- 
istence, indicates  that  this  institution  is  ex- 
erting a  very  marked  influence  on  the  in- 
dustrial development  of  the  United  States, 
and  also  of  foreign  countries.  The  fol- 
lowing prize  scholarships  will  be  open  to 
competition  at  the  annual  examinations 
in  June:  Two  in  the  Classical  Course  at 
$150  and  $100  each  and  one  in  the  Latin- 
Scientific  Course  of  $125  annually  in  addi- 
tion to  free  tuition.  Provision  is  made  for 
worthy  and  needy  students  whereby  they 
may  postpone  pa)rment  of  tuition  until  after 
gr2(duation. 

— H.  B.  Underwood  &  Co.,  the  manufac- 
turers of  special  \oo\s  \ox   x^^vj'a.'^   \t^\\ 
shops,  arc  just  fm\s\v\Tv^  vlv  ^  v^^*a^^  crM^fc- 
pin-ttiming  macVvmt  Ux^t  «vQWL<^fiR.  vo  va:^^ 
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if  pins  (in  position)  up  to  15  inches  in 
ameter  by  15  inches  in  length.  It  is  be- 
2ved  that  this  is  the  largest  portable  crank- 
n-turning  machine  ever  built ;  it  was  made 
I  the  same  lines  as  the  Underwood  Co/s 
gular  crank-pin-turning  machine. 
— The  Equitable  Building,  Boston,  which 
as  partially  destroyed  by  fire  on  January 
h,  will  be  entirely  rewired  by  Sargent, 
Dnant  &  Co.,  the  electrical  engineers  and 
mtractors  of  that  city,  who  had  a  crew  of 
en  at  work  making  temporary  connec- 
3ns  within  twenty  minutes  after  the  fire 
as  under  control.  As  an  example  of  mod- 
n  commercial  methods  it  may  be  noted 
at  this  company,  whose  old  offices  were 
itirely  gutted,  was  transacting  business  in 
;w  quarters  with  a  complete  office  cquip- 
cnt,  telephone  service,  etc.,  in  less  than 
^enty-four  hours  after  the  fire  was  ex- 
iguished. 

— W.  O.  Duntley,  vice-president  of  the 
[licago  Pneumatic  Tool  Company,  recently 
ent  on  a  trip  to  the  Pacific  Coast  in  the 
terests  of  the  company.  His  trip  extended 
rtr  a  period  of  several  weeks  and  was  a 
markably  successful  one  as  regards  sales 
■  pneumatic  machinery.  The  prosperity  of 
e  company  still  continues  and  the  orders 
•r  pneumatic  appliances  of  every  descrip- 
ix\  are  steadily  coming  in.  The  amount  of 
isiness  transacted  for  January  was  double 
lat  transacted  for  the  same  period  of  time 
St  year.  This  increase  in  orders  is  causing 
eir  factories  to  work  both  night  and  day. 
specially  is  this  noticeable  in  their  air- 
impressor  plant  at  Franklin.  Pa.,  where 
e  facilities  are  taxed  to  their  utmost  in 
•der  to  fulfill  the  orders  for  air  compres- 
»rs  received. 
— The  Steam  Boiler  Equipment  Company 

New  York  hns  increased  the  number  of 
5  directors  from  three  to  seven,  as  fol- 
ws:  Hon.  Wm.  McAdoo,  formerly  As- 
stant  Secretary  Ignited  States  Navy;  Da- 
d  C.  Reed,  President  Harlan  &  Hollings- 
orth  Co.,  Wilmington.  Del.:  Col.  R.  H. 
unt,  of  Kansas  City.  Mo.,  of  which  city 
'  was  formerly  mayor:  Olin  F.  Glea.son, 
resident  E.  P.  Gleason  Mfg.  Co.,  New 
ark ;  W.  B.  Wilkinson ;  Dr.  P.  J.  Oettin- 
r,  of  New  York;  E.  H.  Hovey,  New 
3rk.  The  Risdon  Iron  &  Locomotive 
orks,    the    Pacific   Coast   repTescrvtaLlvj^^ 

this  company,  have  received  t\ie\T  ft.WcL 


order  from  the  Oceanic  Steamship  Cob 
pany,  this  being  for  the  S.  S.  "Sonoma." 
built  by  the  Wm.  Cramp  &  Sons  Co.  Tli 
fourth  order  was  for  the  "Zealandia.' 
which,  though  twenty-seven  years  old,  mad 
the  fastest  trip  of  her  history  after  bcini 
equipped  with  the  "Hydro-Carbon**  system 

— ^The  Pittsburgh  Gage  &  Supply  Co 
Pittsburgh,  Pa.,  is  equipping  two  3,ooc>-H.  P 
Allis  engines  of  the  Pittsburgh  Steel  Co. 
Monessen,  Pa.,  plant  with  the  White  Su 
continuous  oiling  systems.  Other  contract 
are  the  equipping  of  three  400-H.  P.  en 
gines  for  the  Clairton  Steel  Co.,  Qairton 
Pa.,  and  six  500-H.  P.  engines  in  the  elec 
trie  light  and  power  plant  of  the  Unior 
Depot,  Pittsburgh,  Pa.»  for  the  Pennsyl- 
vania Railroad  Co.  The  Pittsburgh  Gage  h 
Supply  Co.  is  also  furnishing  systems  foi 
Swift  &  Co.,  Ft.  Worth,  Texas,  Secre  & 
Co.,  Moline,  111.,  and  the  Amherst  Gas  Co., 
Amherst,  Mass. 

— The  W.  Dewees  Wood  Company  De- 
partment of  the  American  Sheet  Steel  Co., 
McKeesport,  Pa.,  have  contracted  with  Wm. 
B.  Scaife  &  Sons  Co.,  of  Pittsburg,  Pa., 
for  a  5,000  H.  P.,  We-Fu-Go  water  soften- 
ing and  purifying  system.  This  plant,  ir 
addition  to  supply  the  boilers  with  pure 
water,  freed  from  the  sulphuric  acid,  witl 
which  the  Monongahela  river  water  is  im 
pregnated,  is  to  supply  water  used  in  th( 
process  of  manufacturing  some  of  the  fine 
grades  of  sheet  iron.  Sulphuric  acid  has  al 
ways  been  the  bugbear  of  steam  \isers,  wher 
this  kind  of  water  had  to  be  need  in  boilers 
The  We-Fu-Go  system  has  been  used  for  ; 
number  of  years  for  removing  the  free  acid 
as  well  as  any  scale-forming  substance 
present  in  water,  with  perfect  success.  Thi 
is  the  third  contract  placed  with  Wm.  B 
Scaife  &  Sons  Co.,  by  the  American  Shee 
Steel  Co.  during  the  last  four  years  for  ; 
water  softening  and  purifying  system 
Those  already  in  operation  are  giving  per 
feet  satisfaction.  Among  some  of  the  othe 
contracts  taken  by  Wm.  B.  Scaife  &  Son 
Co.,  of  Pittsburg,  Pa.,  for  both  the  We-Fu 
Go  and  Scaife  systems,  are  the  following 
Republic  Iron  &  Steel  Co.,  East  St.  Louij 
111.,  2750  H.  P.;  Salem  Iron  Co.,  Lestonia 
O.,  2500  H.  P.;  Buffalo  &  Susquehann 
Iron  Co..  Buffalo,  N.  Y..  8000  H.  P. 
RotVv^^l^T  Sl  Pittsburg  Coal  &  Iron  Co..  Du 
\iO\^,  ^^«, -Z^fXi  ^. '^ , 
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Air  Compressors. 

Catalogue  with  illustrations  and  descriptions  of 
various  types  and  special  designs  of  air  compres- 
sors, their  parts  and  accessory  apparatus.  9  by  6 
in.;  pp.  7i.  Also,  catalogue  of  compressed-air 
rock  drills,  mountings  and  appurtenances.  9  by  6 
in.;  pp.  63.    McKiernan  Drill  Co.,  New  York. 

Brass  Goods. 

Illustrated  catalogue  and  price  list  of  stamped 
brass  goods  such  as  hinges,  box  corners,  ring 
pulhi,  handles,  card  and  label  holders,  and  other 
kinds  of  brass  and  metal  goods,  including  wire 
nails  and  escutcheon  pins.  ioJ<i  by  yyi  in.;  pp. 
36.     L.   K.  (Irammcs  &  Sons,  Allento\*n,  Pa. 

Boilers. 

Cloth-lMiund  Dook.  with  illustrations  and  de- 
scriptions of  the  Cahall  water-tube  steam  boilers, 
their  parts,  their  method  of  manufacture,  plants 
where  they  are  installed,  and  results  of  tests. 
Also,  illustrated  description  of  the  Mansfield 
chain-grate,  mechanical  stoker.  6  by  9  in.;  pp. 
120.    Cahall  Sales  Department,  Pittsburg. 

Bridges. 

"From  Steelton  t<»  Mandalay,"  an  elaborately 
illustrated  pamphlet,  giving  a  description  of  the 
(K>kteik  Viaduct,  in  Burma,  2,260  feet  long  and 
320  feet  high,  and  an  account  of  its  manufacture, 
shipment  and  erection  in  a  remarkably  short 
time.  6H  by  9  in.;  pp.  40.  Pennsylvania  Steel 
Co.,  Steelton,  Pa. 

Cranes. 

Catalogue  No.  15.  with  illustrated  descriptions 
of  a  large  variety  of  cranes  of  various  types, 
among  the  most  prominent  being  three,  four  and 
five-motor  electric  traveling  cranes  of  capacities 
of  from  3  to  50  tons,  hand-power  traveling 
cranes,  jib  cranes  and  locomotive  cranes  of 
standard  design.  6  by  o  in. ;  pp.  48.  Northern 
Engineering  Works,  Detroit. 

Crushing  Machinery. 

Catalogjjc  A.  fourth  edition,  with  illustrations 
and  descriptions  of  ore  and  rock-crushing  nnchin- 
ery,  revolving  screens,  elevators,  conveyors,  etc., 
manufactured  by  the  Parrel  Foundry  and  Ma- 
chine Co.,  and  views  of  crushing  i)lants.  10  by 
7} 2  in.;  pp.  62.  Farle  C.  Bacon,  Kngincer,  Have- 
mcyer  Building,  New  York. 

Drop  Forgings. 

Catalogue,  with  illu^^trations,  descriptions  and 
price  lists  of  wrenches,  lathe  dogs,  hooks,  eye 
bolts,  sockets,  crank  shafts  and  many  other  kinds 
of  drop  forgings  in  iron,  steel,  copper,  bronze 
and  aluminum.  7  by  4'-^  in.;  pp.  93-  J-  H.  Will- 
iams &  Co.,  Brooklyn,  N.  Y. 

Electric  Minin<r  Machinery. 

Catalogue  "F."  with  fully  illustrated  descrip- 
tions of  electric  mining  machinery,  including 
breast  machines,  ]ong-waJ)  machines,  electric  loot)- 


motives,  both  third-rail  and  trolley,  hoists,  pumps, 
larries,  etc.,  their  details  and  accessories.  6yi  by 
9^2  in.;  pp.  80.  Goodman  Manufacturing  Co., 
Chicago. 

Slectric  Rock  Drills. 

Catalogue  C,  describing  and  illustrating  elec- 
tric percussion  rock  drills  for  mining,  tunoeling 
and  quarrying,  and  the  generators  which  supply 
them  with  current,  all  of  which  are  of  simple, 
strong  and  rugged  construction.  6  by  8>^  in.; 
pp.  3»-  Marvin  Electric  Drill  Co.,  Binghamton, 
N.  Y. 

Feed- Water  Heaters. 

Pamphlet  with  illustrated  descriptions  of  the 
Pittsburgh  feed-v^ater  heaters  and  purifiers,  com- 
prising the  o|>en  and  closed  (tubular)  types,  of 
the  combined  heater  and  receiver,  and  of  their 
details.  9  by  6  in.;  pp.  44.  The  Pittsburgh 
Feed  Water  Heater  Co.,   Pittsburgh. 

Fireproof  System. 

Pamphlet  with  illustrations  and  desciiptions  of 
the  Columbian  system  of  fircproofing,  which  c<»n- 
ftists  in  forming  a  monolithic  floor  with  ribbed 
steel  bars  and  concrete,  and  of  tests  of  this  sys- 
tem of  construction.  Also,  a  list  and  views  of 
buildings  where  it  is  used.  10  by  5'^  in.;  pp.  79, 
Columbian   Fircproofing  Co.,  Pittsburg. 

Foundry  Equipment. 

Catalogue  No.  11,  with  illustrations,  descrip- 
tions and  prices  of  a  most  complete  line  of  cqui|>- 
ment  and  supplies  for  iron,  steel  and  brass  foun- 
dries. 6  by  4  in.;  pp.  372.  J.  \V,  Paxson  Co., 
Philadelphia. 

Gas  Sngines. 

Illustrated  pamphlet,  di  voted  to  the  Nash  gas 
and  gasoline  engines.  Single,  double  and  three- 
cylinder  engines  are  shown  and  described  in  de- 
tail, special  attention  being  given  to  direct-con- 
nected sets  for  electric  lighting  and  gas-engine 
and  triplex -pump  combinations  for  water-works 
and  other  pumping  service.  There  are  also  views 
of  plants,  tables  of  standard  sizes,  figures  as  to 
cost  of  operation,  and  other  useful  information. 
6  I  y  9  in. :  pp.  43.  National  Meter  Co.,  New- 
York. 

Gasoline  Engines. 

Pamphlet  with  illustrated  descriptions  of  Na- 
tional Juni(»r  gasoline  engines,  strongly  and  sini- 
l>ly  built  in  small  sizes,  for  pumping  and  general 
I>ower  work.  6  by  3,'i  in.;  pp.  ix.  Wolcott 
Windmill  Co..  Saginaw,  Mich. 

Governor. 

Folder,  with  illustration  and  description  of  the 
Woodward  friction  water-wheel  governor,  size  B, 
com|>ensating  type,  horizontal  model,  for  regulat- 
ing the  speed  of  turbines  by  moving  their  gates. 
O  by  6  in  :  y\\.  |^^.  \Vv\ovl|K^\j^}«?if¥^qc;Eys>x  ^^.> 
Rockford,  U\. 
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iyseating  Machine. 

Pamphlet  No.  35,  with  illustrated  description 
•f  a  double-sptndic  milling  machine  for  key- 
eating  shafting,  which  produces  entirely  the 
ame  results  as  a  cotter  drilling  machine,  and  in 
ar  less  time.  Also,  illustrations  of  many  other 
arieties  of  machine  tools.  9  by  6  in.;  pp.  8. 
*fewton  Machine  Tool  Works  (Incorporated), 
Philadelphia. 

comotive  Headlight. 

Pamphlet  with  illustrations  and  descriptions  of 
he  Rushmore  lens  mirror  locomotive  headlight, 
/hich  is  a  projector  having  an  aplanatic  glass 
lirror  and  using  an  acetylene  flame.  The  accty- 
;ne  generator  is  also  shown  and  described.  g% 
y  6  in.;  pp.  15.  Rushmore  Dynamo  Works,  Jer- 
cy  City,  N.  J. 

)lding  Machines. 

Catalogue  with  illustrated  descriptions  of  mold- 
tig  machines  in  all  sizes  and  styles,  so  as  to  be 
pecially  adapted  to  any  class  of  work,  and  of 
neumatic  sand  rammers.  6  by  8^  in.;  pp.  31. 
laywood  Foundry  &  Machine  Co.,  Maywood,  III. 

iltiple  Control. 

Special  jiuhlication  No.  W.  A.  B.  7,000,  a 
amphlct  illustrating  and  describing  the  West- 
ighousc  elcctro-pntumatic  system  for  controlling 
ail  way  and  other  motors.  6^4  by  9  in.;  pp.  15. 
ilso,  book  of  instructions  for  the  operation  and 
ispcction  of  the  Westinghouse  multiple  train 
ontrol  system  for  electric  railways.  7^  by  sJ^ 
1.;  pp.  19.  The  Westinghouse  Air  Brake  Co., 
'ittsburg. 

erhead  Tramrail  Systems. 

Catalogue  with  illustrations  and  descriptions  of 
:ie  Moyer  overhead  tramrail  system,  its  details 
nd  applications,  the  Moyer  "ham-tree"  system 
jr  packing  houses,  etc.,  traveling  cranes,  and 
ther  elevating  and  conveying  machinery.  9  by  6 
1.;  pp.  144.    J.  W.  ^loyer  &  Co.,  Philadelphia. 

osphor- Bronze. 

Revised  price  list  No.  :;i.  of  the  **F31cphant" 
rand  of  phosphor-bronze,  in  rolls,  sheets,  wire, 
ods,  ingots,  castings,  and  other  forms,  and  for 
arious  uses,  with  descriptions  of  this  alloy  and 
seiul  tables.  6  by  sVi  in.;  pp.  19.  The  Phos- 
hor-Bronze   Smelting  Co.,   Philadelphia. 

eumatic  Tools. 

Pamphlet  on  "The  Care  and  Use  of  Pneumatic 
ools,"  giving  illustrated  directions  for  their 
roper  operation,  with  special  reference  to  the 
idler  tools,  n  by  6  in.;  pp.  8.  Also,  pamphlet 
ith  illustrations  aBtl  descriptions  of  the  Keller 
neumatic  tampers  for  use  on  copper  converters 
id  steel  converters.  11  by  8J/^  in.;  pp.  5.  Phil- 
lelphia  Pneumatic  Tool   Co.,   Philadelphia. 

lling  Mills. 

Large,  illustrated  catalogue  of  Aetna  rolling- 
ill  engines,  Aetna  Corliss  engines,  furnace 
largers,  shears,  roIU  and  pinions,  roller  tables, 
thes  and  special  machinery,  and  other  kinds  of 
tiling-mill  and  tin-mill  machinery,  y^  by  11 
,.;  pp.  116.  Geo.  A.  ITogg  Iron  &  Steel  Foun- 
y  Co.y  Pittsburg. 


Scales. 

Catalogue  with  illustrations  and  descriptiot 
of  the  Richardson  automatic  weighing  mafhinri 
which  are  operated  entirely  by  gravity,  and  i 
which  the  material  is  weighed,  registered  and  dii 
charged  automatically.  These  scales  are  now  i 
use  weighing  coal,  grain,  flour,  cement,  sugar  an 
many  other  materials,  in  large  and  small  charge; 
9  by  6  in.;  pp.  25.  Richardson  Scale  Co.,  Par 
Row  Building,  New  York. 

Steam  Apparatus. 

Illustrated  catalogue,  seventh  edition,  with  d^ 
scriptions  and  prices  of  injectors,  condenser 
vacuum  breakers,  steam  jet  apparatus,  blower 
siphons,  exhausters,  pipe,  globe,  angle  and  cbec 
valves,  and  many  other  kinds  of  machinery,  appl 
ances  and  attachments  for  steam  plants.  Alsc 
all  kinds  of  bronze  and  brass  castings  and  otbe 
work.  9  by  6  in.;  pp.  128.  The  Eynon-Evan 
Mfg.  Co.,  Philadelphia. 

Stokers. 

Pamphlet  entitled  "The  Evolution  of  the  Jone 
I'nder-Feed  Stoker,"  containing  a  reprint  of  i 
paper  read  before  the  New  England  Cotton  Man 
ufacturers*  Association,  by  George  C  Tewksbny 
describing  and  illustrating  this  mechanical  stokcr 
gVi  by  654  in.;  pp.  19.  The  Under-Feed  Stohe 
Co.  of  America,  Chicago. 

Surveying  Instruments. 

Catalogue,  nineteenth  edition,  with  illustratcc 
descriptions  and  prices  of  transits,  levels,  solai 
compasses,  solar  transits,  plane  tables,  adf-Rwi 
ing  level  rod,  goniometer,  tapes,  tndk  *^*frf^^ 
and  registering  instrument,  gradienter  and  otke 
attachments,  and  other  instruments,  together  wid 
the  principles,  methods  and  performance  of  sd 
justments  of  engineering  instruments,  and  dl 
scription  of  stadia  and  gradienter  work,  with  dk 
grams  and  tables  for  finding  the  difference  o 
level  by  these  methods.  9  by  6  in.;  pp.  1411 
Young  &  Sons.  Philadelphia. 
Testing  Machinery. 

Catalogue  with  illustrations  and  description 
of  testing  machines  for  tensile,  conq>ression,  toi 
sion.  transverse,  impact,  oil  and  friction,  ant 
other  kinds  of  tests,  in  sizes  ranging  up  to  400, 
000  pounds  capacity,  and  of  many  details  ant 
accessories.  lo^i  by  Syi  in.;  pp.  71.  Tmiu 
Olsen  &  Co.,  Philadelphia. 

Thread-Milling  Machine. 

Pamphlet,  with  well-illustrated  descriptions  o 
thread-milling  machines  for  the  highest  and  mos 
precise  class  of  work,  which,  besides  possessinj 
practically  all  of  the  flexibility  and  adaptabilit] 
of  the  ordinary  engine  lathe,  do  the  work  at  i 
fraction  of  the  cost.  Also,  specifications  ant 
tables  of  useful  data.  9  by  6  in.;  pp.  42.  Prat 
&  Whitney  Co.,  Hartford,  Conn. 

Transits. 

Pamphlet,  with  illustrated  description  of  thi 
Buff  precise  transit,  and  view  of  the  shop  when 
it  and  other  precise  engineering  instruments  ar< 
manufactured.  7}i  by  5^  in.;  pp.  4.  Buff  J 
Buff  Manufacturing  Co..  Jamaica  Plain,  Boston 
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Graduated  entirely  on  our  large  divided  eng^nef , 
Special  Award  at  World'*  Fair.  All  kinds  of 
Engineering,  Surveying  and  Drafting  Instru- 
ments and  materials. 

QUEEN  &  CO.,  Inc., 

PHILADELPHIA. 


N.  Y.  OFFICE,  116   FULTON   ST., 


Dixon's  Pure  Flake  Graphite 

18  A    BLESSING  TO   EVERY 

ENGINE  ROOM  AND   MACHINE  SHOP. 

A  tmall  quantity  added  to  anv  Oil  or  Grease  largely  increases  its  lubricating  value  aad 
makes  the  finest  Cooling  Mixture. 

PAMPHLET    AND    SAMPLE    SENT    FREE. 
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Passaic  Rolling  Mill  Co 34 

Patent  Record  124 
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Pelton  Water  Wheel  Co 90 
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Porter  Co.,  H.  K 82 

Potter    &    Johnson    Machine 

Co 46 

Power  Specialty  Co 74 
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The  General  Electric  Company's 

GENERATORS  OF  ALL  SIZES. 

Direct-Connected  or  belt  driven  with  steam  or  hydraulic 
power. 

MOTORS  OF  EVERY  KIND. 

For  railway  or  street  car  service,  mills,  factories,  machine 
shops,  pumps,  ventilation  and  general  mining  use, 

ARC  AND  INCANDESCENT  LAMPS. 

On  direct  or  alternating  current  circuits  for  street,  store 
and  house  illumination. 

ELECTRICAL  SUPPLIES. 

For  the  complete  equipment  of  lighting,  railway,  power 
and  transmission  installations. 

GENERAL  OFFICE:   Schenectady,  N.  Y. 
NEW  YORK  OFFICE:  44  Beoad  Strkkt. 

»al^^  oflkcmm  iA  all  lartf •  citi««. 


HENRY  MAURER  *  SON 

MANUPACTUKBltS     OW 

Fire-Proof  Building  Materials 

(of  fire-proof  material)  and  high-sT*de 

FIRE  BRICK. 
430  Ernst  33d  Street,  NKVT  YORK  CITY. 

PftMB  the  standpoiiit  of  eoMioaiy,  the  beat  gooda  are  ever  the  cheapeat  and  ttala  holda  good  whea 
atderingfira  brick;  the  coat  of  hONNir  aettiog  aaaM  being  folly  70%  00  the  coat  of  brick 


STEEL  CONSTRUCTION 

In  All  BrancKes. 
Buildings  Designed  and  Erected  in  All  Parts  of  the  WorUL 


Roof  Frames,  Trusses  and  Girders,  [  Boilers,  Tasks  and  Heavy  Plate  Work, 

Blast  Furnaces  and  Steel  Works,  Gas  Holders,  Purifiers,  etc., 

Cupolas,  Ladles,  Converters,      |  Open  Hearth  Furnace  Casingi^ 

Chimneys,  Riveted  Pipe,  Corrugated  Iron. 


RITER-CONLEY    MFG.    CO,,    """uV5*v""*^- 

Hmw  York  Ottkmt  89-41  Oortt»n««m"  *^^^8^^ 

Please  mention  The  Engineering  Maganne  when  ^ou  write. 


£ncine:£r.ing  miscellany 


LIVER    TOOLS 


Pattern    £)iop 
Equipments 

Oliver  Wood 


Band  5«w>, 

Smr  BeiichHt 

Hand  Jfitatcrs 

AMERICIIN 
ICHINEIIYCO 

Qrtiid  Riflili, 

[(RANCH  OFFICE  :  47QnMveMtr  ChaiiibcrB,De«fV- 
f»tCr  MANCHB5ieR.  ENGLAND 


GO  BY  THE  INDEX 

to  keep  abreast  of  the  pro^rsa 
of  en^eermg^  science*  AJ 
etigflneering  journals,  in  a 
lan^yages*  are  reguUrly  f£ 
dexcd*       .    • 
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^Benedict-Nicker' 

SEAMLESS  CONDENSER  TUBES 

Experience  had  proved  them  to  be 

the  best  tubing  for  condensers*     They  are 

not  readily  effected  by  Electrolysis.     Made'  from  an 

alloy  of  nickel  and  copper,  *' Benedict-Nicker'  is  dense^ 

tough  and  homogeneous. 

iVe  are  also  among  the  largest  manufacturers  of  Seam 
less  "Brass  and  Copper  Cubing  and  "Brass  and  Copper 
Sheets,  Wire,  etc. 

Our  Table  Bonk  giving  full  inforiuatiotiXregardicg 
our  products  is  sent  on  request. 


BENEDICT   ^    BURNHAM    MTG, 

WATERBURY^  CONN. 

NEW  YORK  BOSTON 

252  Broad W!ty  172  High  Si 


CO, 


\\f\  It  gives,  first  a  forcef cil  review  of  the  best  and  isoit  usefol 

^^"  articles  which  have  appeared  during  the  month  in  the  entire 

^jriii  technical  press  of  Great  Britain,  the   United  States,  and   the 

yUU  Continent  j  second,  a  brief  abstract  of  ^t'^r^  technical   article 
printed  anywhere  during  the  month'-its  author,   title*   siab- 

U  SC  stance,  length,  and  place  and  date  of  appearance — alt  classified 

-^  so    that  tbe   concentrated  essence    of  the    literature  of  yoor 

ltl6  specialty,  whatever  it  may  be,  is  presented  to  you  at  a  glance, 

Z  The  leading  articles  make  Thi  Enginekrimg  Magazink  i»- 

I  fill ^Y  valuable  ;  tbe  Review  ftnd  Index  of  the  Engineering 

IIIUW^L  makes  itiodispensable.                            -^           , 
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Note. — The  display  advertisements  of  the  firms  mentioned  under  each  heading  can  be  found  readily 
by  reference  to  the  Alphabetical  Index  on  page  ii. 


Acetylene  Generators* 

Power  Specialty  Co.,  120  Liberty  St.,  New  York. 

Accumtslatorst  Electric. 

Electric  Storage  Battery  Co.,    I'liiladelphia,    Pa. 

Accumulators^  Hydraulic* 

Wut«oD-Stillman  Co.,  liU4  E.  43rd  St..  New  York. 

Advertising* 

llaDofacluivrs'      Advertising     Bureau      (BeoJ.      R. 
Western),    ll'U  Libtriy   St.,    New   York. 

Aerial  Tramways* 

A.  Leschen  &  Sons  Uopt^  Co.,  St.  Louis,  Mo. 
LldgerwiMMi  Mfj?.  Co.,  5*5  Lilx'rty  St.,  New  York. 
Treutou  Iron  Co..  Trenton,  N.  J. 


Air  and  Gas  G>mpressors* 


Allls-Cbaliuers  Co.,  Chicago,  111. 

Amvricau    >\(>11    Works,    Aurora,    111. 

Geo.   F.  Blalie  Mfg.  Co.,  yi  Liberty  St.,  New  York. 

Blanchanl  Maebliie  Co.,   Boston,   Mass. 

Cbrlatensen   Engineering  Co.,   Milwaukee,   Wis. 

Chicago  Pneumatic  Tool  Co.,  Chicago,  III. 

Clayton  Alr-Coujpress.  Wks.,  2G  Cortlaudt  St.,N.Y. 

Ufauf  Steam  I'ump  Co.,   Holyoke,  Mass. 

UmII  Steam  Pump  Co.,   Pittsburg,   Pa. 

Chas.  L.  HelHb  r.  M.  E.,  Erie,  Pa. 

Joshua  Hrudy  Machine  Works,  San  Eraucisco,  Cal. 

Uenshaw.  Bulkley  &  Co.,  San  Francisco,  Cal. 

Ingersoll-Sergeaut  Drill  Co.,  2U  Corilanut  St., 
New    York. 

Jacobson  Machine  Mfg.  Co.,  Warren,  Pa. 

Kiiowles  Steam  Pump  Wks,.  91  Liberty  St.,  N.  Y. 

Laldlaw-Dunu-Gordon    Co.,    Cincinnati,    Ohio. 

J.  CJeo.  L«»yner.   10:W  17th  St.,  Denver,  Colo. 

P.  B.  MeCabe  &  Co..  602  No.  Main  St.,  Los  An- 
geles, Cal. 

John   H.    McGowan   Co..    Cincinnati.   Ohio. 

McKlernan  Drill  Co..  120  Liberty  St..  New  York. 

Norwalk    Iron   Works.    South    Norwalk.   Conn. 

PiMlrlck  &  Ayer  Co..  Philadelphia.  Pa. 

Pneumatic  Engineering  Co..  New  York  City. 

ProTldenc<*  Engineering  Works.  Providence,  11.  I. 

Rand  Drill  Co.,   128  Broadway.   N»'w   York. 

Snow  Steam  Pump  Works.   Buffalo.   N.   Y. 

Stilwell-Blerce  Sc   Smlth-Vaile  Co..    Dayton.   O. 

Tnlon  Steam  Pump  Co..  Battle  Cnn^k.  Mich. 

Vulcan  Iron  Works,  WUkeabarre,  Pa. 

Henry  R.  Worthington,  114  Liberty  St.,  New  York. 

Air  Brakes* 

Chrl!;ten.s««n   Engineering  Co.,   Milwaukee,   Wis. 
*\estlnghouse  Air  Brake  Co..   Pittsburg,   Pa. 

Air  Drills* 

J.  Co.  Leyner.  10.^^  17th  St.,  Denver,  Colo. 

Air  Hoists* 

Geo.   F.   Blake  Mfg.  Co..  J)l  Liberty  St..  New  York. 
Chicago  Pneunuitie  T«m.I  Co..  Chicago.   111. 
Dodge    Mfg.    C<»..    Mishawaka.    Ind. 
Garry  Iron  &  Steel  Co.,  Cleveland.  Ohio. 
Hall   Steam   Pump  Co..    Pittabnrg,   Pa. 
Knowles  Steam  Pump  Wks..  91  Liberty  St.,  N.  Y. 
^^^►rthern  Engineering  Works.  Detroit.  Mich. 
Pedrick  &  .\v««r  Co..  Philadelphia.  Pa. 
Pneumatic  Engineering  Co..  New  York  City. 

Air  Motors* 

Olilcago  Pneumatic  Tool  Co..  Chicago.  111. 
Philadelphia  I'ncumatlc  Tool  Co.,  Philadelphia,  Pa. 


Ammeters* 

Weston  Elec.  Inst.  Co..Waverl  y  Pk.,E8sexCo.,N.J. 

Anti-Friction  Metals* 

Eastwood  Wire  Mfg.  Co.,   Belleville.   N.  J. 
Pittsburgh  Gage  &  Supply  Co.,  Pittsburgh,  Pa. 
Phosphor  Bronze  Smelting  Co.,  Ltd.,  Phlla.,  Pa. 
R.  Poole  &  Son  Co.,  Baltimore.  Md. 
Paul  S.  Reeves  &  Son,  Philadelphia,  Pa. 

Arc  Lamps — see  lamps,  electric 
Assayers'  and  Chemists'  Supplier* 

F.  W.  Braun  &  Co.,  Los  Angeles,  Cal. 

Automatic  Qrcuit  Breakers* 

The  Cutter  Co..  Philadelphia.  Pa. 

Automatic  Machines* 

Potter  &  .Johnston.  Pawtucket.  R.  I. 
Waterbury  Farrel  Foundry  &  Machine  Co.,  Water- 
bury,  Conn. 

Automobiles* 

Electric  Vehicle  Co..  100  B'way,  N.  Y. 

Locomobile  Co.  of  America,  7  E.  42d  St.,  New  York. 

Auxiliary  Engines* 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Axles* 

Bethlehem  Stwl  Co.,  So.   Bethlehem,   Pa. 

BiUast  Unloaders. 

A.  I^eschen  &  Sons  Rop<^  Co..  St.  Louis.  Mo. 
Marlon  Steam  Shovel  Co.,  Marion.  Ohio. 

Ball  Bearings* 

Ball  Bearing  Co..  Philadelphia.  Pa. 

Ballcocks* 

Julian  D'Estc  Comoaiy.  24  Canal  St.,  Boston.  Mass. 

Belt  Dressing  (Waterproof)* 

Jos.    D^xon   Crucible  Co..   Jer««^y  City.    N.   J. 
Chas.    A.   Schleren  &  Co.,  45-51   Ferry  St.,   N.   Y. 


Belting* 


Aultman   Company,    Canton,   Ohio. 

Boston  Belting  Co..   Boston.   Mass. 

Eun'ka  Fire  Hoik>  Co..  New  York  City. 

Jeffrey  Mfg.   Co.,  Columbus,   O. 

Link-Belt  Engineering  Co..    Philadelphia.   Pa. 

Robins  Conveying  Belt  Co.,   14-22  Park   Row.   N.  Y. 

Chas.  A.  SchSeren  A  Ct).,  45-51   Ferry  St..   N.  Y. 

BeltLadng* 

Bristol   Co..    Waterbury.   Conn. 

Chas.   A.   Schi.  ren  &  Co..   45-51    Ferry  St..   N.   Y. 


Bending  Rolls. 


Bethlehem   Fdy.   &  Mch.  Co..   So.   Bethlehem, 
Bethlehem    Steel   Co.,    So.    Bethbhem.    Pa. 
Hllles   &    Jones   Co..    Wilmington.    Del. 
Nlles  T«M»I  Works  Co..  Hamilton,  Ohio. 
Niagara  Machine  &  To4d  Works.  Buffalo.  N.  Y 
Wm.  S«'llers  &  Co.,  Inc.,  Philadelphia.  Pa. 

Blast  Furnaces* 

S.  V.  Iluber  &  Co..  Pittsburg.  Pa. 
Walter  Kennedy.  Pittsburg.  Pa. 
G.    W.    McCluHN    Son   &   Co.,    Smith    Block,    F 
burg.   Pa. 


Pa. 
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Riter-CoDley  Mfg.  Co.,  Pittsburg,  Pa.  _  ^    ^ 

Wellman-Seaver-Morgau  Rngng.  Co.,  CleyeUnd,  O. 

Bbwen. 

American  Blower  Co.,   Detroit.   Mich. 
American  Gas  Furnace  Co.,  2:^  John  St.,  New  Yorlc. 
Buffalo  Forge  Co.,   Buffalo.   N.   Y. 
Henshaw.  Bnlkley  &,  Co..  Sau  Francisco,  Cal. 
Massachusetts  Fan  Co.,  53  State  St.,  Boston,  Mass. 
Sprague  Electric  Co.,  627  W.  34th  St.,  New  Yorlc. 
B.     F.     Sturfevant    Co..    Jamaica    Plain    Station, 
Boston.   Mass. 

Boiler  Fronts  and  Fittings. 

John  Simmons  Co.,   110  Centre  St.,   New   York. 
Vulcan    hou    Works.    Toledo.    Ohio. 
Walworth  Manufacturing  Co.,  Boston.  Mass. 

SoUer  Compounds 

Dearborn    Drug    &    Chemical    Works,    29    Rialto, 

Chicago,    111. 
John  Simmons  Co.,   110  Centre  St.,   New  York. 
Thos.  C.  Warley  &  Co.,  Phila,,  Pa. 

toiler  Inspectors, 

Ilartford  S.  B.  I.  &  Ins.  Co..   Hartford.  Conn. 

iotler-Makers'  Tools* 

HlUes  &  Johes  Co..  Wilmington,   Del. 
Niles  Tool  Works  Co.,  Hamilton,  Ohio. 
Philadelphia  Pneumatic  Tool  Co.,  Philadelphia,  Pa. 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 
Prentice   Bros.   Company,   Worcester,   Mass. 
Stow  Flexible   Shaft  Co..   Philadelphia.   Pa. 

bilers — SEE  also  w.\ter-tube  boilers. 

AUis-Chalraers  Co.,  Chicago,  111. 
American  Well  Works,  Aurora,  111. 
Atlantic  Works.   East  Boston,  Mass. 
Anltman  Company,   Canton,   Ohio. 
Baboock  &  Wilcox  Co.,  85  Liberty  St..  New  York. 
C.  H.  Brailley.  Jr.,  &  Co..  Pittsburg,  Pa. 
Chandler  &  Taylor  Co..  Indianapolis,  Ind. 
Denver  Engineering  Works.  Denver.  Colo. 
Heine  Safety  Boiler  Co.,  St.  Louis.  Mo. 
Henshaw.  Bulkley  &  Co.,  San  Francisco,  Cal. 
Keystone  Driller  Co.,   Beaver  Falls,  Pa. 
Marine  Iron  Works.  Chicago,  111. 
P.  B.   McCabe  &  Co.,   602  No.   Main  St.,   Los  An- 
geles, Cal. 
J.  S.  Mundy.  Newark.  N.  J. 
Herman  Nieter.  .39  Cortlandt  St.,  New  York. 
Riter-Conley   Mfg.    Co.,    Pittsburg.    Pa. 
S.  Morgan  Smith  Co..  York,  Pa. 
Star  Drilling  Machine  Co..    Akron.   Ohio. 
Tayl«ir  Water  Tube  Boiler  Co.,  Detroit,  Mich. 
The  Stirling  Co..  Chicaeo.   Ill, 
Uobt.  W«'th.rlll  &  Co..  Chestt-r.  Pa. 

oiler  Tube  Cleaners* 

Wm.  B.  Pierce  Co.,  Buffalo,  N.  Y. 

ooks* 

Theo.  Audtl  &  Co..  (W  Fifth  Ave..  New  York. 
Association  of   Engineering  Societies,   Phlla.,   Pa. 
Henry  Cany  Balrd  &  Co..  810  Walnut  St.,  Phila- 

d»'lphla.   Pa. 
Eng'g  Magazlui'  Press,    120-122  Liberty  St.,   N.   Y. 


oring  Mills* 

American   Tool   Works  Co..   Cincinnati.   Ohio. 
Baush   Machine  Tool  Co..   Snrlngfleld.   Mass. 
J.  A.  Fay  &  Egan  Co..  212-232  West  Front  St.,  Cin- 
cinnati, Ohio, 
Hill.  Clark.-  He  Co,.  l.'iO  01Iv«'r  St..  Boston,  Mass. 
NIlea  Tool  Works  Co..  Hamilton.  Ohio. 
Pond  Machine  Tool  Co..  Plalnflold.  N.  J. 
Wm.  .Sell.Ts  vl-  Co..  Inc..  Philadelphia,  Pa. 

oz  Makers'  Machinery* 

J.  A.  Fay  &  Egan  Co.,  212-232  West  Front  St.,  dn- 
cinnati.  Ohio. 

razing  Materials* 

American  Ferroflx  Co.,  20  Broad  St.,  New  York. 

rick* 

Henry  Maurer  &  Son,  420  E.  23d  St..  New  York. 

rick  and  Tile  Machinery* 

American    Blower   Co..    Detroit.    Mich. 
Henshaw.  Bulkley  &  Co..  San  P>ancisco.  Cal. 
Jeffrey  Mfg.   Co..  Columbus.  Ohio. 
MassachnM>tts  Fan  Co.,  Waltham.  Mass. 
Vulcan  Iron  Works  Co.,  Toledo,  Ohio. 


Bfiquellfi^  NUddDery. 

Henry  S.  Moold  Go.»  Plttstmis,  Vm. 

Bdcfceliy  AiftDiiutic. 

Hayward  Co.,  97  Cedar  St-,  New  Toi*. 

CaUe-Rallway  Machinery* 

Allls-Cbalmers  Co.,  Cblcagro,  III. 

A.  Lescben  &  Sons  Rope  Co.,  8t.  Loola.  Mo. 

Hazard  Mfg.  Co.,  Wilke«-Bam»,  I^ 

John  A.  Mead  Mfg.  Co.,  ll  Broadway,  New  1 

R.  Poole  A,  Son  Co.,  Baltimore,  MdT 

Cables,  Electric  and  Sufamartne. 

General  Electric  Co.,  New  York. 
Hazard  Mfg.  Co.,  Wllkes-Barrv^,  Pa. 
John  A.  Rocbllng'a  Sons  Co..  Trenton,  N.  J. 
Sprague  Electric  Co.,  627  W.   34th  St..  New 
Western  Electric  Company  Chicago.   III. 

Cableways— Steam  and  Electric* 

Lambert  HoUtIng  Engine  Co..  Newark.  N.  J. 
Lldgerwood  Mfg.  Co.,  86  Liberty  St.,  New  T« 

Cables,  Wire* 

Cooper,  Hewitt  &  Co.,   17  Burling  Slip.  New 
A.  Lescheu  &  Sons  Rope  Co.,   St.  Louis.  Mo 
Lldgerwood  Mfg.  Co..  96  Uberty  St.,   New  Y 
John  A.  Roebling's  Sons  Co.,   Trenton.  N.  J 
Trenton  Iron  Co.,  Trenton,  N.  J.  * 

Calculating  Madiines* 

Calculagraph  Co..  9-13  Maiden  Lane.  New  Yori 
S*f}*^".^'«-  ^'^"  '^  P»«nklln  St..  New  York. 
Felt  &  Tarrant,  Chicago.,  111. 

Card  Index  Files. 

Shaw- Walker  Co.,  Muskegon,  Mich. 

The  Fred  Macey  Co.,  Grand  Rapids,  Mich. 

Vetter  Desk  Co.,  Rochester,  N.  Y. 

Car  Shop  Machineiry. 

American  Machinery  Co.,  Grand  Raplda.  Mich. 
J.  A.  Fay  &  Egan  Co.,  212-232  West  Front  St., 

clnnatl,  Ohio. 
HlUes  &  Jones  Co.,  Wilmington,  Del. 
Niles  Tool  Works  Co.,  Hamilton.  Ohio. 
Pond  Machine  Tool  Co..  Plalnfield.   N    J 
Pratt  &  Whitney  Co.,  Hartford,  Conn. 
Prentice  Bros.  Company.   Worcester,   Mass. 

Carriage  and  Wagon  Machinery* 

American  Blower  Co.,  Detroit,  Mich 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

J.  A.  Fay  &  Egan  Co.,  212-232  West  Front  St..  < 

clnnatl,   Ohio. 
Stow  Flexible  Shaft  Co.,  Philadelphia.   Pa 
Slow  Manufacturing  Co.,   Binghamton,   N.   Y. 

Cast  Iron  Pipe — see  pipe. 
Castings,  Bronze. 

The  Ihosphor  Bronse  .Smelting  Co.,  Ltd.,  Phlla.. 

Castings^  Iron,  Steel  and  Brass* 

Allis-Chalmers  Co.,  Chicago,  III. 
Aultman  Company,   Canton,   Ohio. 
Bethlehem  Stwl  Co.,   So.   Bethlehem,    Pa 
Denver  Kngine(>ring  Works.  Denver.  Colo.' 
Stanley  G.  Flagg  A  Co..  Philadelphia.   Pa. 
A.    A.    GrifBng    Iron   Co.,    66-08    Ct«ntre    St..    : 

York;   Works,  Jersey  City. 
Jeffrey  Mfg.  Co.,  Columbus,  Ohio. 
Maryland  Steel  Co.,  Sparrows  Point.   Md 
J.  S.  Mundv.  Newark.  N.  J. 
Pennsylvania  Steel  Co..  Ste<«lton.  Pa. 
R.  Poole  &  Son  Co.,  Baltimore.  Md. 
Paul  S.   Reeves  &  Son,   Philadelphia.   Pa 
John  Simmons  Co..   110  Centre  St..   New  York 
S.  Morgan  Smith  Co..  York.   Pa. 

E.  M.  Shaw.  Providence.  R.  I. 

South wark  Foundry  &  Machine  Co..  Phila     Pa 
Walworth  Manufacturing  Co.,   Boston.  Mass 
Robt.  Wetherill  &  Co..  Chester,  Pa. 

Cement  Machinery, 

AUls-Chalmers  Co.,  Chicago,  HI. 

Bethlehem  Fdy.  &  Mch.  Co..  South  Bethlehem. 

H.  W.  Caldwell  &  Sons  Co..  Chicago.  111. 

Dodge  Mfg.  Co.,  Mishawaka,  Ind. 

Jeffrey  Mfg.  Co.,  Columbus.  Ohio. 

Link-Belt  Rng'g  Co.,   Nicetown,   Philadelphia. 

F.  L.  Smidth  &  Co..  66  Maiden  Lane.  New  Y 
Volcan  Iron  Works  Co.,  Toledo,  Ohio. 


For  ^lt)HQbcticQl  Index  to  Advcvixsers  see  ^^s  ii. 
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Cemeot-Portlaod* 

Amorlcan  Ct^uicnt  Co.,  Philadelphia,  Pa. 
Allan  Portland  Ci'Qiont  Co.,  143  Uberty  St.,  N.  Y. 
Kellpy  Inland  Llm«>  ic  Transport  Co.,  CleTeUnd,  O. 
Lawrt'ncv  Ci*moQt  Co..  1  Broadway,  New  York. 

Chain  Belting. 

Aultmuu  Company,  Canton,  Ohio. 
H.  W.  Caldwfll  &  SouH  Co.,  Chicago,  111. 
Jeffri-y  Manufacturing  Co.,  Columbus,  Ohio. 
Link-l{«'lt  Kng'K  Co..   Nici>town,   Philadelphia,  Pa. 
J.  G.  Spwidt'l.  R(>ading,  Pa. 

Chemicals* 

Amvricun  l'\>rrotix  Co.,  2U  Broad  St.,  New  York. 
F.  W.  Braun  &  Co.,  Ia>h  AnKt>lt>8,  Cal. 
Roi>88l<-r  &  Uasslaebcr  Cbfoi.  Co.,  100  William  St., 
X.   Y. 

Chemical  "^orks  Machinery* 

Atluntic    Works.    Kust    Boston,    M»9», 

Chemists* 

Cbas.  e'aih'tt,  Staunton,   Va. 

L.  B.  I>aiiliiK.  iy  Suhlii  St..  I'mvUlence,  B.  I. 

Robt.  W.  Hunt  &  Co.,  Chicago,  111. 

Chucks 

American  T<mi1  &  Machine  Co..  Boston.  Mass. 
i'ottcr  &  Johnston,  Pawtuckot,  B.  1. 

Orctsit  Breakers* 

Cutter  Co.,   19th  and  Ilamlltou  Sts.,   Philadelphia. 

Clay-'^orking  Machinery* 

American  Blower  Co.,   Detroit,   Mich. 

Aultman  Company,   Canton,   Ohio. 

Jeffrey  Mfg.   Co..   Columbus,   Ohio. 

I^lnk-Belt   Kng'g  Co..    Mcetown.    Philadelphia,   Pa. 

Vulcan  Iron  Works,  Toledo.  Ohio. 

Clocks— Time  Recording* 

American    Watchman's    Time    Detector    Co.,    234 
Broadway,  New  York. 

Ofitch  Pulleys. 

H.  W.  Caldwell  &  Sons  Co..  Chicago,  111. 
Jacobson  Machine  Mfg.  Co.,  Warren.  Pa. 

Coal  and  Ashes-Handling  Machinery* 

Aultinan  Company,  Canton,  Ohio. 

II.  W.  i'ahlwell  &  Sous  Co..  Chicago.  111. 

The  Hayward  Co..  l»T  Cedar  St..  Now  York. 

C.   W.   Hunt  Co..   West  New  Brighton,   New  York. 

Jeffrey  Mfg.  Co.,  Columbus.  Ohio. 

A.  L*>sehen  &  Sons  RofK'  Co.,  St.  Louis,  Mo. 

Link-Belt   Kng'g  Co..   Nicetown.   Philadelphia,   Pa. 

John  A.  Mead  Mfg.  Co..   11  Broadway,  New  York. 

Robins  Conveying  Belt  Co..  14-22  Park  Bow,  N.  Y. 

Coal- Mining  Machinery* 

Allls-Cbalmers  Co.,   Chicago,   111. 
Geo.  F.  Blake  Mfg.  Co..  «1  LIlMTty  St..  New  York. 
Buffalo  Forge  Co.,  Buffalo,   N.  Y. 
I>enver  Knitlueerlng  Works.  Ih-nver.  Colo. 
General  KU'Ctrlc  Co..  New  York. 
C.  W.  Hunt  Co..  West  New  Brighton.  New  York. 
Ingei-s<»ll-S«'rgeant    Drill  Co..  2«  Cortlandt  St.,  N.  Y. 
Jpffn-v  Manufacturing  Co.,   Columbus.  Ohio. 
Knowl.s  Steam   Pump  Wks..  S»l   Liberty  St.,  N.  Y. 
Artliur  Koppel.  i\H  Broad  St..   New  York. 
Laldlaw-I Minn-Gordon   Co..   Cincinnati.   Ohio. 
I>anib«rt   Hoisting  Knglne  Co..   Newark.   N.  J. 
A.   Lesvhen  &  Sons  Rop**  Co..  St.   Louis.  Mo. 
Link-Utdt    Kng'g  Co..    Mc«'town.    Philadelphia.    Pa. 
John  H.   Me(;owan  Co..  Cincinnati.  Ohio. 
Norwalk   Iron   Works,   South   Norwalk.   Conn. 
Rand  Drill  Co..   I2v  Bniadway.   Now  York. 
Robins  C<mveying  Belt  Co..  14-22  Park  Row,  N.  Y. 
Triumph   Kloctrlc  Co..   Cincinnati.  Ohio. 
Vulcan  Iron  Works  Co..  Toledo.  Ohio. 
Wostinghouso  Electric  &  Mfg.  Co..  Pittsburg,  Pa. 

Coal  Screens* 

Allis-Chalmors  Co.,  Chicago.   111. 
Hendrlck  Mfs.  Co..  Ltd.,  Carbondale,  Pa. 
Jeffrer  Manufacturing  Co.,  Colambns.  Ohio. 
Link-Belt  Eng'g  Co..  Nicetown.  Philadelphia,  Pik 
John  A.  Mead  Mfg.  Co.,  11  Broadwaj,  New  York. 


Goocentrttiiig  TaUet. 

Mine  it  Smelter  Supply  Co.,  Denrer,  Col. 

Coficentratofs* 

Denver  Engineering  Works,  Denver,  Colo. 
Joshua  Hondy  Machine  Works,  San  Francisco,  CaL 
P.   B.   McCalM>  &  Co.,  002  No.   Main  St.,  Los  An- 
geles, Cal. 

Coodenien* 

Albergt>r  Condenser  Co.,  06  Liberty  St.,  New  York. 

Allis-Chalmers  Co.,  Chicago,  HI. 

Geo.  F.  Blake  Mfg.  Co.,  »1  Liberty  St.,  New  Xorft. 

Deano  Steam  Pump  Co..  Holyoke,  Mass. 

Guild  A  Garrison,  Brooklyn,  N.  Y. 

Knowlos  Steam  Pump  Wks.,  91  Liberty  8t.»  N.  X. 

Laidlaw-Dimn-Gordon  Co.,  Cincinnati,  Ohio. 

John  H.   McGowan  Co.,  Cincinnati,   Ohio. 

Snow  Steam  Pump  Works,  Buffalo,  N.  Y. 

Stiiwell-Blerce  &  Smith-Vaile  Co..   Dayton,  O. 

Southwark  Foundry  Sc  Machine  Co.,  I*hila.,  Pa. 

I'nlon  Steam  I*ump  Co.,  Battle  Creek,  Mich. 

Henry  R.  Worthington,  114  Liberty  St.,  New  York. 

Continjoos  Rolling  Mills* 
Morgan  Construction  Co.,  Worcester,  Mass. 

G>nyeying  Machinery* 

Aultman  Company,   Canton.   Ohio. 

Browning  Engineering  Co..  Cleveland.  O. 

H.  W.  Caldwell  &  Sons  Co..  Chicago.  111. 

Frlck  Company.  Waynesboro,  Pa. 

The  Hayward  Co.,  97  Cedar  St.,  New  York. 

Heyl  «c  Patterson,  Pittsburg.  Pa. 

C.  W.  Hunt  Co.,  West  New  Brighton,  New  York. 

Joffrt>y  Mfg.  Co.,  Columbus,  Ohio. 

Arthur  Koppel.  08  Broad  St..  New  York. 

A.  Loschen  ic  Sons  Rope  Co..  St.  Louis.  Mo. 

Lidgerwood  Mfg.  Co.,  9«  Lib«'rty  St.,  New  Yort. 

Link-Belt  Eng'g  Co..  Nicetown.  Philadelphia.  Pa. 

John  A.  Mead  Mfg.  Co..  11  Broadway,  Now  York. 

Mine  &  Smelter  Supply  Co.,  D<>nver.  Col. 

Robins  Conveying  Belt  Co..  14-22  Park  Row,  N.  T. 

The  Trenton  Iron  Co.,  Trenton,  N.  J. 

Cooling  Towefi* 

Alberger  Condons(>r  Co..  95  Liberty  St.,  New  York. 
Henry  R.  Worthington,  New  York  City. 


Copper* 

Orford  Copper  Co., 


37  Wall  St.,  New  York. 


Core  Ovens* 

Mlllett  Con>  Oven  Co..  Bright  wood.  Mass. 

Cost  Systems* 

Baker- Vawtor  Co.,  Chicago.  111. 

(Sunn  &  Richanls.  2S  Pine  St..  New  York. 

Hugo  Dlemer.  Lawn»n«'.  Kansas. 

The  Shaw- Walker  Co..  Muskegon.  Mich. 

Cranes* 

American  Hoist  Ar  Derrick  Co.,  St.  Paul.  Minn. 
Brown  Hoisting  Mchy.  Co.,  Inc.,  Cleveland.  O. 
Browning  Engineering  Co..  Cleveland,  Ohio. 
Chicago  Pneumatic  I'ool  (^>..  Chicago.  III. 
Denver  Englue«>rliig  Works.  Denv»»r.  Colo. 
Garry  Iron  &  St<>el  Co.,  Cleveland.  Ohio. 
Hayward  Co..  97  Cedar  St..  New  York. 
Northern  Engineering  Works.  D(>troit,  Mich. 
Pawling  &  Hamlschfeger.  Milwaukee.  Wis. 
Pedrick  &  Ayer  Co..  Philadelphia.  Pa. 
RItor-Conioy  Mfg.  Co..   Pittsburg.   Pa. 
Wm.    Sellers  &  Co..    Phlladolphli.    Ps. 
Shaw  Electric  Crane  Co..  Muskegon.  Mich. 
J.  Q.  Speidol.  Reading.  Pa. 
R.   D.   Wood  &  Co..  Philadelphia.   Pa. 


CmdbUs. 


,  Braun  &  Co..  Los  Angeles.  Cal. 
S.  Idei.  Inc..  1.324.11  Callowhill  St..Phlla.,Pa. 


Crushers— Ore,  Pho^hate»  Rock* 

Allis-Chalmers  Co.,  Chicago,  111. 
Aultman  Company,   Canton.   Ohio. 
F.  W.  Braun  Sc  Co..  Los  Ang«>les.  Cal. 
IH'nver  Engineering  Works.  Denver.  Colo. 
Thomas  Carlin's  Sons  Co..  Allegheny,  Pa. 
Jeffrey  Mfg.   Co..  Columbus.   Ohio. 
F.  L.  Smldth  A  Co..  66  Maiden  Lane,  Neu 
Stortevant   Mill  Co..  Boatoa«  Mi«Ov 


For  Aiphabttical  Index  to  Advtrtiters  see  fxiga  ii. 
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ipd  Maditmn. 

\  W.  BranD  it  Co.,  Los  Angeles,  Cal. 

ipolas* 

torthero  EngineerlDg  Works,  Detroit,  lilcli. 
tlter-Conley  Mfg.   Co..   Pittsburg,   Pa. 

itten,  Milling. 

teclcer-Brainard  Milling  Macliine  Co..   Hyde  Park, 

Mass. 
Srown  &  Sbarpt'  Mfg.  Co..  Providence.  R.  1. 

mmoQd  Drills. 

Lmerican    Diamond    Rock    Drill    Co.,    120    Liberty 

St..  New  York. 
Lmerican  Well  Works,  Aurora,  111. 
>»Tls  Calyx  Drill  Co..   128  Broadway,   New  York. 
ngersolI-Scrgcaut  Drill  Co.,  26  Cortlandt  St.,  N.  1. 
land   Drill  Co.,   128  Broadway,   New  York. 


Atlantic  Works,   East  Boston.   Mass. 
Sastwood  Wire  Mfg.  Co..  Belleville.  N.  J. 
Wter-Conley  Mfg.  Co.,  Pittsburg,  Pa. 
jtobt.  Wetherill  &  Co.,  Chester,  Pa. 

raw  Benches,  Wirt. 

rrenton  Iron  Co.,  Trenton,  N.  J. 

nuight  Gauges* 

3obmann  &  Maurer  Mfg.  Co.,  Rochester,  N.  Y. 
raughtsmen's  Instruments  and  Materials. 

Cheo.  Altenedcr  &  Sons.  Pbiladelpbia,   Pa. 

Srandis  Sons  Co..  Brooklyn.  N.  Y. 

Brown  &  Sbarpe  Mfg.  Co.,  Providence,  R.  I. 

Sngene  Dietsgen  Co.,  181  Monroe  St.,  Chicago,  111. 

ieuffel  &  Esscr  Co.,  New  York. 

)ueen  &  Co.,  Inc..  Pbiladelpbia.  Pa. 

redges — see  excavations. 
rilling  Machines. 

American  Tool  Works  Co.,  Cincinnati.  Ohio. 

Bausb  Machine  Tool  Co.,  Springfield,  Mass. 

H.  G.  IJarr,  Worce8t»?r,  Mass. 

W.  F.  &  John  Barnes  Co..  Rockford.  III. 

Bickford  Drill  &  Tool  Co.,  Cincinnati,  Ohio. 

Buffalo  Forge  Co.,  Buffalo.  N.   ^. 

Chicago  Pneumatic  T(H)1  Co.,  Chicago.  111. 

rhos.    H.    Dallett  &   Co..   Philadelphia.    Pa. 

Qould  &  Eberhardt,  Newark,  N.  J. 

Hill,  Clarki'  &  Co..  150  Oliver  St..  Boston,  Mass. 

Niles  Tool  Works  Co.,  Hamilton,  Ohio. 

Philadelphia  Pneumatic  Tool  Co..  Phlladeiphla,  P«. 

Pond  Machine  Tool  Co..  Plalnfleld.   N.  J. 

Francis  Ueed  Co.,  Woreester.  Mass. 

Pratt  &  Whitney  Co.,  Hartford,  Conn. 

Prentice  Bros.   Company,   Worcegti'r.   Mass. 

Wm.  Sellers  &  Co..  Inc.,  Philadelphia,  Pa. 

Stow  Flexible  Shaft  Co.,  Philadelphia,  Pa. 

Stow   Manufacturing  Co..   Blnghamton.   N.   Y. 

«lls— Rock  and  CoaL 

American    Diamond    Hock    Drill    Co.,    95    Liberty 

St..  New  York. 
H.  D.  Crippen.  52  B'way,  N.  Y. 

Clayton  Air  Compre.sa.  Wka..  120  Liberty  St.,  N.Y. 
Davis  Caiyx  Drill  Co..   128  Broadway.   New   Jfork. 
Denver  Engineering  Works.  Denver,  Colo. 
Hall  Steam  Pump  Co..  Pittsburg,  Pa. 
Joshua  Hendv  Machine  Works.  San  Francisco.  Cal. 
Ingersoll-Sergeant  Drill  Go.,  26  Cx>rtlandt  St..  N.  1. 
Jeffrey   Mfg.   Co..   Columbijs,   Ohio. 
Keystone  Driller  Co..  Beaver  Falls,   Pa. 
J.  fJeo.  Leyner.  103;J  17th  St.,  Denver,  Colo. 
McKiernan  Drill  Co..  120  Liberty  St..  New  York. 
Mine  &  Smelter  Supply  Co.,  Denver.  ^1. 
Rand  Drill  Co..   128  Broadway,  New  York. 
Star  Drilling  Machine  Co.,   Akron.   Ohio. 

>rying  and  Calcining  Machines. 

American  Blower  Co.,  Detroit.  Mich. 
Buffalo  Forge  Co.,  Buffalo,  N.   Y. 
Harrison   Safety  Boiler  Works.   Philadelphia,   Pa. 
Jeffrey   Mfg.    Co.,    Columbus,    Ohio. 
Ma8sachus<?tts  Fan  Co.,  Waltham.  Mass. 
B.  P.  sturtevant  Co.,  Jamaica  Plain  Station,  Bo«- 
too,  Mass. 


Dynamos. 

American  Englae  Co.,  Bonnd  Brook.  N.  J. 

Chas.  J.  Bogoe,  217  Centre  St.,  New  York. 

Orocker-Wheeler  Co.,  Ampere,  N.  J. 

O  ft  C  Electric  Co.,  143  Ubertj  St.,  Ker-  Yfik. 

General  Electric  Oo.,  New  York. 

Guarantee  Electric  Co.,  Ohicaso,  111. 

Joshua  Ueody  Machine  Worlcs,  Sao  Pranctsco.  G 

Jantz  &  Lelat  Electric  </0.,   Cinciuimtl,  Ublo. 

Jeffrey  Mfg.  Co.,  Coiumbos,   Obio. 

Sprague  Electric  Co.,  527  W.  94th  St..  New  Toi 

B.  F.  Sturterant  Co.,  Jamaica  I'laln  Station,  if 

ton.  Mass. 
Triumph  Electric  Co..  Cincinnati,   Ohio. 
Western  Electric  Company.  Chicago.  113. 
WestinghooM  Electric  &  Mfg.  Co.,  Pittsborf.  F 

Ejectof8» 

Hancock  Inspirator  Co.,  85  Liberty  St.,  New  Tad 
Hayden  &  Derby  Mfg.  Co..  New  York. 
Watson  &  McDauiel  Co..  PhUadelpbla.  Pa. 

Electric  Hoists. 

Browning  Engineering  Co.,  Clereland,  O. 
C  &  C  Electric  Co.,  New  York,  N.  Y. 
Denver  Engineering  Worktt,  Denver.  Colo. 
Joshua  Hendy  Machine  Works,  San  Fraacisco.  O 
Lambert  Hoisting  Engine  Co.,  Newark.  N.  J. 
Lidgerwood  Mfg.  Co.,  06  Liberty  St..  New  York. 
Northern  Engineering  Works.  I>etroit.  Mich. 
Shaw  Electric  Crane  Co.,  Muskegon,  Mich. 

Electric  Heating  Apparattis. 

Simplex  Electric  Heating  Co. .  Cambridgeport,  Msi 

Electrical  Machinery  and  Supplies. 

Akron  Electrical  Mfg.  Co.,  Akron,  Ohio. 

American  Engine  Co.,   ikiuuu   Brook.   N.  J. 

Geo.  F.  Blake  Mfg.  Co.,  91  Liberty  St.,  New  Vsr 

Bristol  Co.,  Waterbury,  Conn. 

G  &  C  Electric  Co..  143  Liberty  St.,  New  Yort. 

Crocker-Wheeler  Co.,  Ampere.  N.  J. 

Deane  Steam  Pump  Co..   Uolyoke,   Mass. 

General  Electric  Co..  New  York. 

Joshua  Hendy  Machine  Works,  San  Francisco.  Ca 

Jantx  ft  Leist  Electric  Co..  Cincinnati,  Ubiu. 

Jeffrey  Mfg.  Co.,  C'Olumbus.  Ohio. 

H.  W.  Johns  Mfg.  Co..  100  William  St..  New  Yoc 

Knowles  Steam  Pump  Wks.,  91  Liberty  St..  N.  ] 

Laidlaw-Dunn-Gordon  Co..  Cincinnati.   Ohio. 

Massachusetts  Fan  Co.,  Waltham.  Mass. 

Wm.  E.  Qulmby,  Inc.,  86  Liberty  St.,  Nfw  York. 

Snow  Steam  Pump  Works.   Buffalo.   N.   Y. 

Sprague  Electric  Co.,  627  W.  34th  St..  N«'W  Yd 

B.  F.  Sturtevant  Co..  Jamaica  Plain  Station.  B« 

ton,  Mass. 
Triumph   Electric  Co.,   Cincinnati.   Ohio. 
Westingbouse  Electric  Sc  Ufg.  Co..  Pittsburg,  Pi 
Westlngbouse,    Church.   KPrr   &   Co.,    20   Cortlan 

St.,    Now   York. 
Western  Electric  Company.  Chicago,  111. 
Weston  Elfc.  Inst.  Co.,Waverly  Pk..  Es«(>x  «'o..N 
Henry  R.  Worthlngton.  114  Liberty  St.,  New  Yol 

Elevators. 

American  Tool  &  Machine  Co..  Boston.  Mass. 

Aultman  Co.,   Canton.   Ohio. 

H.  W.  Caldwell  &  Sons  Co..  Chicago.  111. 

Jeffrey  Mfg.  Co..  Columbus.  Ohio. 

Link-Belt  Eng'g  Co.,  Nl«*<'town.  Philadelphia.  Pa 

John  A.  Mead  Mfg.  Co.,  11  Broadway,  New  York 

Mor8<>  KU'vator  Work«,  Philadelphia.  Pa. 

R.  Poole  &.  Son  Co..  Baltlmon^.  Md. 

J.  G.  Spi>idel.  Reading,  Pa. 

Triumph  Electric  Co.,  Cincinnati,   Ohio. 

Emery  Wheels. 

stow  Flexible  Shaft  Co..  Philadelphia.  Pa. 


Enginrer?^  Civil. 


RolHTt  W.  Hunt  &  Co..  1121  The  Rookery.  Chica 

111. 
Chas.  C.  Moore  &  Co..  San  Francisco.  Cal. 
Sydney  F.  Reynolds.  Tom*y.  Pa. 
Samuel  Storrow,  Los  Angeles.  Cal. 


En^eerst  Electrical. 


Clay  Belsley,  Prorla.  111. 

Crocker- Wheeler  Co..  Ampere.  N.  J. 

Iron  City  FIngineering  Co..  Pittsburg.  Pa. 

Robt.  McF.  Doble,  314  Hay  ward  Bldg..  San  Fr 

Cisco,  Cal. 
Sydney  F.  Reynolds,  Torrey,  Pa. 


For  Alt>KQbcticQl  Index  to  Advcr\"\s«Y$  sec  ^v  ^^- 


A    BUTKRS'    DIRECTORY 


19 


Engineefs,  MechanicaL 


>\  III.  S.  Aldrith,  I'otsdain,  X.  Y. 

C'iay  l»»l«l.y,  IVorin.  111. 

(i<M>.  M.  Brill.  Muniuiift  Bidg..  Chicago,  lU. 

Kflwanl  S.  Cobb..  T<»rn*y,  Pu. 

Hugo  IMi'iucr.  Luwrcncf.  KaiiH. 

Kolit.   M*  F.   l>obl(',  ::14  iiuyward  Bidg  ,   Sau  Fran- 

<-ls«  •»,  Cal. 
Alfri'd  «J.   lli'Kgoin.  MaH-sillou.  Ohio. 
Holt  Ac  S.  holMT.  Am  liour»o.  Philadelphia,   Pa. 
S.    V.   HuImt  Ac  Co..  PIttrtburg.   Pa. 
Jiilinii  KcniHMiy,   littMixirg.  la. 
Walter  K<>nii«'dy.  I'lttrtburg,  Ph. 
a.   W.   .MrClnr*'.  Son  Ac  Co..  Pittslmrg.  Pa. 
Milton  L.  Ogl.sby.  42!>  AtlnH  Blotk.  Salt  Laltt-  City, 

Itah. 
C   L.   K.'iltl'M.   l.Vi:{  Mniiadnoi  k  Block.  Chi«-ago.  111. 
SvdiH'v  I'.   Urviiohls.  Torn'v.  Pa. 
II.    H.  K.K'Ik.r.  41   Maldrn  Lan.-.   N.'w  York. 
\V«'llinjwi-Si»ivi'r-M<»rgan     Kiiglnf«riug     Co.,     Clevo- 

hind.  oliiii. 
William  M.  Bnurr.  \au(«Mivtr.  B.  C. 


Engineers,  Mining* 


William  M.  Bn-wcr.  Van«<Miv.  r.  B.  C. 

Chas.  Caflrtt.  Staunton.   Va. 

Jobn  S.  Ciiniiningis.   Tunnrlton.   \V.   Va. 

L.   B.  nariln;:.  Provid.'ur.'.  K.  I. 

W.   nus.tiau.   M:\'2  Biak.-  St..  I».  iiv.«r.  Cido. 

Chas.   F.   Howe.   <;alnf8vill.«.  <ia. 

F«Tuar<i  Ma«T>on»ild.  KoH.»«land.  B.  C. 

Milton  L.  Oglosl.y.  42U  Atlas  Block.  Salt  Lake  City, 

rtah. 
Sydn«*y  F.   It«  ynolds.  Torrey.  Pa. 
Simnnd  Storrow.  Los  Ang»dc.s,  Cal. 


Engines,  Blowing* 


Ailis-Chaliurrs  Co..  Chicago.  111. 

Auicricun   Blo\v««r  Co..    Detroit.    Mich. 

BiifTalo  Forge  Co..   BufTalo,   N.    \, 

Sprajcne   Klectrlc  Co..  527  W.  .'Mth   St..   New  York. 

Southuark  Foundry  &  Machine  Co..  Phila.,  Pa. 

The  Win.  TtKl  Company.  Yonngstown.  O. 

Engines— Gas,  Gasoline,  and  Petroleum* 

American    Well    Works.    Aurora.    III. 
AuItDian  Company,   Canton.   Ohio. 
Gas  Kngiue  &  Power  Co..  Morris  Heights,  N.  Y. 
Lozler  Motor  (^>..  Plattslmrg.  N.  Y'. 
Machinery  A:  Klectrlcal  Co..  Los  Angeles.  Cal. 
Northern  Kngineering  Works,   Detroit,  Mich. 
Charles  L.  St'abury  &  Co..  Morris  Heights,  N.  Y. 
Strut  hers.  Wells  &  Co.,  Warren.  Pa. 
Westinghouse   Machine  Co.,   Pittsburg,   Pa. 
Westlnghouse.    Church,    Kerr   Sc  Co.,   20  Cortlandt 
St..   New  Y'ork. 


Engines,  Marine* 


Atlantic   Works.    Fast   Boston.   Mass. 

(;as  Kugin.»  &  Power  Co.,  Morris  Heights,  N.  Y. 

Kingsfonl   Fdy.  &  Moh.   Works.   Oswego,  N.  Y. 

Loxier  Motor  Co..  Plattsburg,  N.  Y'. 

Marine  In>n  Works.  Chicago.  Ill, 

Charli'S  L.  Seabury  &  Co..  Morris  H.dghts.  N.  Y. 


Engines,  Stationary* 


Allis-Chalmers  Co.,  Chicago,  III. 

American    Blower   Co..    iK'trolt.    Mich. 

American  Knglne  Co.,   Bound  Brook,   N.  J. 

American  Well  Works.   Aurora.   Hi. 

Aultmau  Company,  Canton.  Ohio. 

Ball    Knglne   Co.,    Erie.    Pa. 

Bail  &  Wood  Co.,  120  LiU'rty  St..  New  York. 

A.  F.  Bart  let  t  &  Co..  Saginaw.   Mich. 
Bradley  Mfg.  C«..  Allegheny.  Pa. 

Brown  Corliss   Kngin«>  Co..   MiiwaukiH>,   Wis. 
Buffalo  Forge  Co..   Buffalo.   N.   V. 
Chandler  &  Taylor  Co..  IndianaiMdls.   Ind. 
l)»'nver  F'-uginei-ring  Works.   DenvtT.  Colo. 
Frlck  Company.   Wayneslxiro.   Pa. 
Harrisbnrg  Fdv.  A-  Mch.  Co.,  Harri8l)urg.  Pa. 
Chas.  L.  Heisler.  M.  F...  Erie.  Pa. 
Hensbaw.  Bulkley  A:  (!o..  San  Francisco.  Cal. 
I{(M>ren.  Owens.  Rentschler  Co..  Hamilton.  Ohio. 
S.  W.  LultwlebT  Co..  I»s  Angeles.  Cal. 
P.   B.   McCabe  &  Co.,   tJl>2  No.   Main   St..   Los  An- 
geles. Cal. 
J.  S.  Mnndy.  Newark.  N.  J. 

Frank  M.  Pierce  Englnwring  Co..  13r>  B'way.  N.  Y. 
Pnividence  Engine«'rlng  Works,  ProvidiMUH*,  R.  I. 
Rid»»r-Ericsw»n  Engine  Co.,  New  York  City. 
South wark  Foundry  &  Machine  Co..  Phlla.,  Pa. 
Star  DrllUns:  Machine  Co..  Akron.  Ohio. 
Stnithers,  Wells  &  Co..  Warren,  Pa. 

B.  F.  0tnrteTant  Co.,  Jamaica  Plato  Station,  Boi- 
tor     Mam. 

T/?.'  Wllllaw  Tot*  Co.,  Youngstowa,  Ohio. 


Vulcan  Iron  Works.  San  Franclaco,  Cal. 
%V«r08Ur,  Camp  ft  Ijane  Macoioe  \ju.,  Akron,  Ohio. 
Robt.  Wetherlll  &  Co..  Chester,  Pa. 
Westlnghouse  Machine  Co..  Pittsburg.   Pa. 
Westiughouse,    Church,    Kerr  ic   Co.,   2t$   Cortlandt 
St..    New   i'ork. 

Engravers* 

A.   Mugford.    1£0  Liberty  St.,   New  York. 

C.   P.  Zacher  &  Co.,  221   Fifth  Ave.,   Chicago,   HI. 

Excavators* 

Atlantic,  Gu\i  &  Pacific  Co.,  Park  Row  BIdg.,  N.  Y. 

Aultmau  Company,   Canton,   ubio. 

Bucyrus  Co..   So.   Milwaukee.    Wis. 

The  I  lay  ward  Co.,  !»7  Cedar  St.,  New  Y'ork. 

Kingsford  Fdy.  &,  Mch.   Works.  Oswego,  N.   Y. 

Jeffrey   Mfg.   Co.,   Columluis.    Ohio. 

A.  Lescheu  &  Sons  Ropf  Co.,  St.   I.iOuis.  Mo. 

Marion  Steum  Sliovel  Co..   Marion.  Ohio. 

.1.  S.  Mundy.  Newark.  N.  J. 

Robins  Conveying  Belt  Co.,  14-22  Park  Row,  N.  T. 

Vulcan  Iron   Works,   ToU'do,  Ohio. 

Exhaust  Heads* 

Buffalo  Forge  Co.,  Buffalo.  N.  Y*. 
Direct   Separator   Co.,    Syracuse.    N.    Y. 

A.  A.    Grlfflng    Iron    Co..    6G-C»    Centre    St.,    New 
York;    Works.   Jersey   CUy. 

B.  F.  Sturtevant  Co.,  Jamaica  Plain  Station,  Bo»* 
ton.    Mass. 

Watson  &  McDanlel  Co.,  Ftlladelphla.  Pi. 


Fans,  Ventilating. 


Allls-Chalmers  Co.,  Chicago.  III. 
American   Blower  Co.,   Detroit.   Mich. 
Buffalo   Forge   Co.,    Buffalo.    N.    Y. 
Massachusetts  Fan  Co.,  Waltham,  Mass. 
Monongahela  Mfg.  Co.,  Monongabela,  Pa. 
Power  Specialty  Co.,   12«  Liln^rty  St..   New  York. 
Sprague  Electric  Co.,  r»27  W.  34th  St.,  New  York. 
B.   F.  Sturtevant  Co.,  Jamaica  Plain  Station,  Bo»> 

ton.  Mass. 
Western  Electric  Company.  Chicago,  HI. 

Feed-'^ater  Heaters  and  Purifiers* 

Allis-Chalmers  Co.,  Chicago,  III. 

Dodge  Mfg.  Co.,  Mishawaka,  Ind. 

Goubert  Mfg.  Co.,  86  Llb«'rty  St.,  New  York. 

Green  Fuel  Economizer  Co.,  Matteawan,  N,  Y'. 

A.    A.    Grlfflng    Iron    Co.,    GO-68   Centre    St.,    New 

York;  Works.  Jersey  City. 
Harrison  Safety  Boiler  Works.   Philadelphia.   Pa. 
Hoppes  Mannfacturing  Co..  Springfield,  Ohio. 
John  H.   McGowan  Co..  Cincinnati.  Ohio. 
Provldenc«»  Rnglne<«rlug  Works,  Providence,  R.  L 
Ross  Valve  Co.,  Troy.   .N.  Y'. 
Stewart  Heater  Co.,  Buffalo,  N.  V. 
Stllwell-Blerce   &   Smith- Va  lie   Co..    Dayton,   O. 
Warren  Webster  &  Co..  Camden.  N.  J. 
Robt.  Wetherlll  &  Co.,  Chester,  Pa. 

Ferrofix* 

American  Ferrofix  Co.,  20  Broad  St.,  New  York. 

Fertilizer  Machinery* 

Aultman  Company.  Canton.  Ohio. 
J-ffrev  Mfg.  Co..  Columbus,  Ohio. 
Link-Belt   Kng'g  Co.,   Nicetown,   Philadelphia,   Pa. 

Files  and  Rasps* 

G.  &  II.  Baruett  Co.,  Philadelphia.  Pa. 

Filters* 

L.  O.  Koven  &  Bro..  New  York  City. 

New  York  Cont.  Jewell  Flit.  Co..  16  Broad  St..N.Y. 

Pittsburgh  Filter  Mfg.  Co..  Pittsburgh,  Pa. 

Ross  Valve  Co..  Tn\v.  N.  Y*. 

Robt.  Wetherill  &  C<»..  Chester.  Pa. 

Filters,  Oil. 

IMttsburgh  (Jaee  &  Supply  Co..  Pittsburgh,  Pa. 

Fire  Brick. 

Henry  Maurer  &  Son.  420  Fast  23d  St.,  New  York. 

Fireproof  Building  Materials* 

Henry  Manrer  &  Son.  420  Fast  23d  St..  New  York. 
National  Fin-prooflng  Co..  Pittsburg.  Pa. 

Fire  Pumps* 

American  Fire  Knglne  Co.,  Seneca  F«.U&«  ^.  "S.. 
Flanges*  Digitized  by  LjOOg 

lAtrobe  Stoe\  Co.,  IWO  QVt%t^  ^\^.,  Y\jX\»>.»  ^ 


For  Alphabetical  Index  to  Advertxscn  see  fagc  ii. 
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Gas  Madiiaei  and  Gran  jteM^ 

Ajuu»'ri<-iixj  *J»i»^  J  unit'-'  Ci-     ,::;;  J  •r.L  ^:  .  >-» 
J>uff»  fttA-m*  «.Vc...  J •]?!».; -J rf    I'x. 
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WuJnortL  Mafiiif:j«.'tLi;iLff  «_"'^..   i'.'*!-:,.  Mam. 


Gas  Soldering  Furnaces. 


Ju4-ij|;ttoii  Mui-biiii*  Mfe.  Co.,   *Varr**D.  Pa. 


Gear  Cutting  Machines* 


il«iki>r-nruiiiunl  Milling  Machiiii-  O. 

MllMH. 

(ioiild  &   KlNThiiiilt.  NVwurk.   N.  J. 
It.  I».  Nut  1 11 11  Co..  rill.>«i»ur»r,  Ta. 


Iljd.    i 


Gearing. 

AlllM  i'tmluu'rii  Co..  Ctih'ttKO,   111. 

ItUKu  ItliK'ruiu.  -ilKi  Nil.    ijih  Si.,   rbiladt'lpbla 

lit'u.  F.  ltUk«'  Mf;r.  iV..  s»l  LilH>rtj  St..  NV, 

lloMUm  iWtkt  Wurlts.  lt4>stoii.  Mas*. 

llivwii  *   Shai-iv  Jdfjr.  iV..  rn>¥|<1.n(^.  R.  L 

U.  W.  Catdwi-ll  jic  5^.u  iV..  rhi«*)iK<.».  III. 

Clii'tHttauu  Maohln*'  0>..   Chrisituiia.    I'a. 

l^a.vU'ii  lilolK-  In'ii  Works  Co..  l^aytoD.  O. 

lHMi\«r  Kn)Si:Kvrliic  W.irk*.   l»-'nvi'r.  Colo. 

iKnliji-   \lt.i.   Ci«..   Mt»hawAia.    ln.|. 

\.ioiilU   sV    b'l.M-rbanii.    N>-wurk.    N.    J 

Jaix*t>«<>ii   \l..-h.    M:"::.   Ci»..    Warr-n.    Ta. 

J^-iTr»«.v   Mit;.  Co..  Ci'IuuiImi?*.   i>tiii.. 

KuowU'd  54l«'ttiu  I'uuiu  Wk«*..   -Jt    Li'-rty  St.  ! 

Morni'  K|i«v:if.ir  W.irks.   l'hi!ail«-li>l!-..t.    r'j 

J     5i.   W'lmJ.v.   .N.-.*a.-li.   N.   J 

\i'<*   L'n»\f>^«»  I&;i.%Uitli*  Co..  .">yfi  "M.-*^,   N".  r. 

It.   l».    Ntiii.ili  Co..   linHlmnc.    l'*i. 

K.    l*ou;<>  ,k  ^^oll    t.'o..  Uaitiiuim'     ^M. 

Wtlliaiii  :<«-iI«>rH  Jt  *.*o..    liii-  .    l"iiiii«ii-'Pb:x.   Pa 

5J.   Miuxan  .'iiiiith  i.'n..   Y'»rk.    l''i. 

'VUti   '4liJ\*tll-Ulfn-M  Je    SluiTti-V  nl.-    -'.i..    P«r-. 

.''(tnw    :-'UT'hii-  Stmff   Co..    ['hiliMM  liiblu.    P^. 

Ui»lil.    \V'th.Ttll   ,!fc  I'-...    I'tH-Mi-r.    IVi. 

Grain  Elavator  Macfainary. 

.Viliti-Cnalxu<r»  Co..  Cbk«|po.    111. 

\:ittiuaii  Co..   i.'aiiii'ti.   'thuf. 

iKxlK**  MfR.  Co..    MlAt;u\v.-tkn,    Itni. 

li'iTrf.i    \li]z.   C.^.     Coiu'tttiua.    '.>talo. 

Liiik-IUIt    Kn^  1:  Co..    NU«-it>\«ii.    PhtlaatiptaM 

Hiti-r-Cr>ul«f   Mfc.  Co..    i'ttiMoi^e.   "a. 

TtuL'iiiN  Cnuvi->ibtf  t»Dit  •'•>..   '-J-S:  E'*ric   'low. 

Graphita* 

lo*.  Mui.u  Criii.jr.|i»  Ct..    TT?^-y   -'It J.   .S.  J. 


vVa!^*.. 


•0>»L»««.     *-\A* 


K(\>iilvii<f    T.':»»rio«il»nt    '"»*..     ':*hij.itifMpDja.    P» 

Grinding  Aod  PolWung  Machinary. 

\iti«iic«u    I'oiti   \\otk«  -o.,   **!D«-i'iiiaii.    ^tbln. 
l(r«.>Au  Jc  .Shariir  Mrjf.  'o..   t>«vi4|iMir«-.   :^  t. 
Iiiiililfi9»  lT^»ii  !ounilrv.  ITirvitleiK'x.   :i.   ■ 
l»iauMfiiil  ^la^bln*•  'o..   l*n»v  i«li*ui-*-.   !(.   i 
IHkIx*'  ^^ttt.  *'^'   MiKiiaxt«i&«.   IDO. 
>lxll.  '"laik*-  A:  <.o..   "..VJ  1  »lirt.r  .-^r.     :'«4i»(imi,   Ml 
!nmui«ii*  Mucbint-  'o..    '.Vi  .Niummau  ^^r..    ^*r•    Y' 
;.Du«ii<(  Towi  Co..  \V a> Ufi^KHv.   1*». 
NiJ«*»   Coul  Worii»  Co..  MHiuiUttu.  «thlo. 
PniLi  Je  WbUUte>   Co..  !iaiir«tia.  <'ouu. 
Wni.  '^lIvrH  tSE  *\K.  Inf..   riiiiB«ii*lpiiiiu   ;*■. 
.'.   r,.  Soiulth  A  C^>..  ri4  .Muitli-u  I.au-.   .N*-w  V 
sufw   KlH^thk*  .<lufr  •.'o..  l*bilaii»-ipuia.   :^ 
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Kaodpoweff  Cnb§  and  Wiacheu 

American  Hoist  it  Derrick  Co.,  St.  Paul.  Blina 

Hangers — see  pulleys. 

Heating  and  Ventilating  ApparatuB. 

American   Blower  Co.,    Dotruit,   Micb. 
Buffalo  Forge  Co.,  Buffalo.   N.  Y. 

A.  A.    Grimug    iron    Co..    tM-tfb   Centre    St.,    N*w 
York;  Worics,  Jorsejr  City. 

Hajden  &  Derby  Mfg.  Co..  New  York, 
ileosbaw,  Bulkley  &.  Co.,  8au  Frauclseo,  Cal. 
Ma8MarhuM*'ttH  Fan  Co.,  \\ultbuui.  MasM. 
Power  Sp«-clalty  Co..   120  Lll>erty  81. ,   iNew  York. 
John  SinimonH  Co.,    110  Centre   St..   New   York. 
Sprague  Khctric  Co..  527  W.  34tb  St.,   New  York. 
U.   B.  .Smith  C^.,   137  Centre  «t..  New  York. 

B.  F.  Sturtcvunt  Co.,  Junialcu  IMuin  Station,  Bos- 
ton.   MUHM. 

Walwuith  Mfg.  Co..  Boston,  Mass. 

Hoisting  Engines  and  Machinery* 

Allis-CbHluiors  Co.,  Chicago,   111. 
Amt'riean  lluisi  A:  l>«TrieK  Co.,   St.   Paul,   Minn. 
AultUiuti  Coiiiimiiy,  Cuniuii,  Uliio. 
Brown  llolsiliig  Machinery  Co..   Inc..  Ch-veland.  O. 
Browning  F.ngUuMTlug  Co..  Cleveland,   Ublo. 
ThoniaH  Carlln's  Sons  Co.,  Aileghi'iiy.  l*a. 
Chieago  I'neuniatlc  Tool  Co.,  Chicago,   ill. 
Contractors'   Plant   Jklfg.  Co..   Buiraiu.  N.   Y. 
Cooper,  llt-witt  &  Co.,   17  Burling  Slip,  New  York. 
I)««nvir  Kngineorlng  Works.   Deuvi-r,  Colo. 
The  Hayward  Co..  97  Ce<lar  St.,   New  York. 
JoHhua  ll«'n<ly  Machine  Works.  ,San  Francisco,  Cal. 
Ilt-nshaw,  Itnlklcy  Ac  C.»..  San  Francisco,  Cal. 

C.  W.   Hunt  Co.,   Wfst  New  Brighton,  New   York. 
Jeffrey  Mfg.  Co.,  Columbus.  Ohio. 

LanilM'it  Hoist iug  Knglne  Co..   Newark.  N.  J. 
A.   Ij«'8ehen  Ac  Stujs  Kope  Co.,  St.   Ix>ui8,  Mo. 
Lldgerwood  Mfg.  Co..  l»rt  Lliwity  St..   New  York. 
Llnk-B«dt   Kng'g  Co.,   Nicetown,   Pblladelphia,   Pa. 
Machinery  Ar  Klectrical  Co..  Los  Angeies.  Cal. 
P.    B.    MeCalM'   &  Co..   (»2   No.    Main   St..   Los   An- 
geles. Ca!. 
John  A.  Mead  Mfg.  Co..  11  Broadway,  New  York. 
Monougahela  Mfg.  Co..  Monongubela,  Pa. 
J.  S.  Mundy.  Newark.  N.  J. 
Nlles  Tool  Works  Co..  Hamilton.  Ohio. 
Northi-rn   Engineering  Works.   Detroit.   Micb. 
Provlden<-e  Kngin<'ering  Works.   Providence,  B.  1. 
Wm.  Sellers  &  Co..  Inc..  Philadelphia.  I»a. 
J.  G.  Sp-ldel.  Reading.  Pa. 
Trenton  Iron  Co..  Tn»nton.  N.  J. 
Vulcan  Iron  Works.  Wllk<'8barre.  Pa. 
Webster.  Camp  &  Lane  Machine  Co.,  Akron.  O. 

HoUow  Qiisel  Mortisefs. 

J.  A.  Fay  &  Kgnn  Co.,  212-232  West  Front  St.,  C3!ii- 

ciunati.  Ohio. 

Hose. 

Boston  Belting  Co..  Boston.  Mass. 
Eun-ka  Fire  Hose  Co..  New  York  City. 

Hydraulic  Machinery* 

Christiana  Machine  Co.,  Christiana.  Pa. 
Joshua  Hendy  Machine  Works.  San  Francisco,  Cal. 
8.  V.  Huber  &  Co..  Pittsburg.  Pa. 
John  H.  .McGowan  Co.,  Ciminnati,  Ohio. 
S.   Morgan  Smith  Co..  York.  Pa. 
Pelton  Water  Wheel  Co.,  San  Francisco.  Cal. 
R.  Poole  A  Son  Co..  Baltimore.  Md. 
Stilwell-Bierce  A  Smith- Valle  Co..   Dayton.   O. 
Union  Steam  Pump  Co.,  Battle  Cn^ek.  Mich. 
W'aterbury  Farrel  Foundry  &  Machine  Co.,  Water- 
bury.  Conn. 
Watson-StiUman  Co.,  210  E.  4.3d  St..  New  York. 
R.  D.  Wood  &  Co..  Philadelphia.  Pa. 

Hydraulic  Rams* 

Niagara  Hydraulic  Engine  Co.,  Chester.  Pa. 
Pelton  Water  Wheel  Co..  San  Francisco,  Cal. 
Power  Specialty  Co.,  126  Liberty  St..  New  York. 

Ice-Making  and  Refrigerating  Machinery* 

Geo.  F.  Blake  Mfg.  Co.,  91  Liberty  St.,  New  York. 
Deane  SCeam  Pump  Co.,  Holyoke,  Mass. 
Prick  Company,  Waynesboro,  Pa. 
Knowles  Steam  Pump  Wks.,  91  Liberty  St.,  N.  T. 
Laldlaw-Dnnn-Oordon  Co..  Cincinnati,  Ohio, 
n.  B.  Roelker.  41  Maiden  Lane.  New  York. 
Snow  Stesm  Pump  Works.  Bnffslo.  N.  Y. 
Mtllwell-Bleree  ft  Smith- Valle  Co..  Dayton,  U. 
Volcan  Iron  Works.  8mn  Fnaelgco,  Cal. 
'WeatiDgbaam  Mmcbloe  Co.,  PitUhurg,  Pa. 


Westingboaae,   Cbarcb,   Kerr  A  Co.,  26  CortUndt 

St.,  New  York. 
Henry  R.  Worthlngton,  114  Lllierty  St.,  New  York. 

Incandescent  Lamps— see  lamps,  electric 
Injectors* 

Hayden  &  Derby  Mfg.  Co..  New  York. 
The  Lunkenheimer  Co.,  Cincinnati,  Ohio. 
John  Simmons  Co.,   110  Centn*  St..   New  York. 
Wm.  Sellers  A  Co.,  Philadelphia.  Pa. 

Inspirators* 

Hancoek  Inspirator  Co..  M  Lllnrty  St.,  New  York. 

Instruments,  Surveying  and  Engineering* 

Theo.  AltemKler  &  Stuis.  Philadelphia,  Pa. 
Brandis  Sons  Co..  BnM>klyn.  .\.  Y. 
Eugene  Dletsgen  Co..  Chlcag«>.  111. 
Keuffel  &  P:sser  Co..  New  York  City. 

Insulated  "^ire* 

General  Electric  Co..  New  York. 

Hazard  Mfg.  Co.,  Wilkes-Barre,  Pa. 

John  A.  Ro4>liling's  Sons  Co..  Trenton.  N.  J. 

Sprague  Fleet rie  Co..  527  W.  34th  St.,  New  York. 

Insulating  Varnish* 

sterling  Varnish  Co.,  Plttshurj,  Pa. 

Jacks* 

Duflf  Mfg.  Co..  Pittsburg.  Pa. 

Jacks,  Hydraulic. 

Watson-.Stillnian  Co..  New  York  City. 

Jet  Apparatus* 

Haueoek  lnKpIrat«»r  Co..  t-Zt  LIIm  rtv  St.,  New  York. 
Hayiien  Ac  Derl»y  Mfg.  Co..  New  York. 

Keyseaters* 

Mitts  A:  .Merrill.  Saginaw,  Mich. 

Kiers* 

Atlantic  Works.  Fast  Boston.  Mass. 

Laboratory  Supplies* 

F.  W.  Braun  A:  Co..  L<.a  Angeles.  Cal. 

Lamps,  Electric* 

General  Electric  Co.,  New  York. 
General   Incandescent    1.4iuip  Co.,    Ciereland,   Oblow 
Reglna  Arc  I..amp  Works.  Cologne.  Germany. 
Sterling  Electrical  Mfg.  Co..  Warren.  Ohio. 
Westingbouse   Electric  A  Mfg.   Co.,   Pittsburv,   Pa. 
Western  Electric  Company,  Chicago,  111. 

Lathe  Pans* 

New  Britain  Machine  Co.,  New  Britain,  Conn. 

Lathci. 

American  Tool  &  Machine  Co..  Boston,  Mass. 
American  Tool   Works  Co.,   Cincinnati,   Ohio. 
W.  F.  A  John  Barnes  Co..  Uoi-kford.  111. 
Cincinnati  Milling  Machine  Co.,  Cincinnati,  O. 
Diamond  Machine  Co..  Providence,  R.  I. 
Fay  &  Scott,  Dexter.  .Me. 
A.  Garrison  Foundry  Co..  Pittsburg,  Pa. 
Gould  A  Eberhardt,  Newark.  N.  J. 
Hill,  Clarke  &  Co.,  IIM  Oliver  St.,  Boston,  Mass. 
Jones  A  Lamson  Machine  Co.,  Springfield,  Vt. 
Nlles  Tool  Works  Co.,  Hamilton,  O. 
Pond  Machine  Tool  Co.,  Plalnfleld.  N.  J. 
Potter  A  Johnston.  Pawtucket.  R.  I. 
Pratt  A  Whitney  Co..  Hartford,  Conn. 
Prentice  Bros.  Company.   Worcester.   Mass. 
Wm.  Si>ll(>rB  A  Co..  Inc..  l*hlladelphla.  Pa. 
Waterbury  Fnrrel  Foundry  A  Machine  Co.,  Water- 
bury.  Conn. 

Launches* 

Loaier  Motor  Co..  Plattsburg.  N.  Y. 

Leather,  Hydratslic,  Valve  and  Pump* 

Chas.  A.  Schleren  A  Co..  45-51  Ferry  St.,  New  York. 

Light  Draft  Steam  Vessels* 

Marine  Iron  Works,  Chicago,  111. 

Light  Railways* 

Dodge  Mfg.  Co..  MIshawaka,  Ind. 

C.  W.  Hunt  Co.,  West  New  Brighton.  New  York. 

Arthur  Koppc>I.  68  Broad  St..  New  York. 

Link-Belt  Rns'g  Co.,  N\ceVo«X)L,  '«^\\%As\\Je\%.^  ''^^ 

John  A.  Mead  Mti.  Co.,  \\  ^to%.A^%j  ,  '^vw  ^l^f^ 

WbltlDg  FoundTT  FA^^VTOte^^  ^^-^  VL%rtv|,  V^ 
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Lockffs* 

M  nltt  &  Co..  Phllndolphla,  Pa. 

NarratraniK'tt  MuohlmTy  Co..  ProTtdenr^,  B.  L 

LocomoUvcst  Compressed  Air* 

Baldwin  Locomot  1  vt»  Works.  Phlla,  Pa. 
H.  K.  Port»T  &  Co..  Pittsburg,  Pa. 

Locomotiyes,  Electric* 

Jtaldwlu   lAK'omotlvo   Works.    Phllndclpbla,   Pa. 

Crocker-WhiM'ler  Co.,  AtuiM>n>.  N.  J. 

(i<>n<>ral    Khctiic   Co..    Nt-w    Vork. 

C.  W.  limit  Co.,  W.'st  Now  Brlifhtou.  N.  Y. 

h'trrvy  Mfg.   Co..  Cfdiiinbus,   Ohio. 

Arthur  Kopix'l.  i]H  Ilrond  St..  Ni'W  York. 

H.  K.  Portor  Co.,  Pittslmrif.  Pa. 

WPBtlnirhouRo  Kloctric  &  Mfg.  Co..  Pittsburg,  Fi. 

Locomotives^  Steam. 

Anivricuii  I/o<«nii(»tlv*'  Co.,  25  Broad  St..  Now  York, 
lialdwin  I^»ooiuoiivf  Works,   Phihulolphla.   Pa. 
Lima  I/o<>(iiiiotlv(>  d;  Mju-hliw  Co.,  Lima.  Ohio. 
H.   K.  Portor  Co.,  PittslMirg.  Pa. 
Vulcan  Iron  Works,  Wllki'sbarn',  Pa. 

Lubricants* 

Jos.   I>l\iin  Cnu'lbh'  Co.,  Jorsfy  City.   N.  J. 
(Jraphito  Lubricating  Co.,  Ik>und  BrtMtk.  N.  J. 
KoyHtoMo    Lubricating    Co.,    Phiia<lcli>hia.    Pa,  • 
Thim.  IL  Warby  &  Co.,  Philadelphia,  Pa. 

Lubricators* 

PhlUipH  (%>mpany.  257  Atlantic  Ave,  Boston.  Mass. 

Machiae  Repairers. 

American  Fcrroflx  Co..  2<>  Bnmd  St.,  New  York. 

Machinery  Exhibit. 

BounM>,  Phlladt  iphia.  Pa. 

BSachlnery  Salvage* 

American  Ferrotlx  Co..  20  Broad  St..  New  York. 

Machine  Tools  and  Supplies* 

Acme  Machinery  Co..  Cleveland.  Obb>. 

American  Tool  A,  Machine  Co..  Boston.  Mass. 

American  Tool  Works  Co.,  Cinciuuui.,  \j. 

W.  F.  &  John  Barnes  Co.,  IttH-kforU,  ill. 

BauHh  Machine  Tool  Co..  Spriugtteld.  Muss. 

Bickford  Drill  &  Tool  Co..  Cincinnati.  Ohio. 

Brown  Ac  ShariK-  Mfg.  Co..  Providence,  K.  I. 

Ciucinnuti  Milling  Mudiiue  C«>..  Ciuciuuuti,  O. 

Crane  Co..  Chicago,  HI. 

The  <.*urtiH  &  Curtis  Co.,  Brldg(>pi>rt .  Conn. 

Uould  &  Eb«>rbardt,  Newark,  N.  J. 

Hill.  Clarke  &  Co..  I.Vt  Oliver  St..  Boston.  Mass. 

HlUes  &  Jones  Co.,  Wllniiugton,  Del. 

Jones  &  I^miuin  Machine  Co..  Springfli>b1.   Vt. 

The  Kenipsnilth  Mfg.  Co.,  Milwauket>,  Wis. 

Monte  Twist  Drill  &•  Mch.  Co..  New  lii>dford,  IfftM. 

Niles  TiH>l  Works  Co.,  Ilaniilton.  O. 

Pearson  Machine  Co..  Chicago.  III. 

Pond  Machine  Totd  Co..   Piainflebl.  N.  J. 

INitter  &  Johnston.  Pawtucket.   11.  I. 

i^i^er  S|XM'ialty  Co..   12«»  LllM'rtv  St..   New  York. 

Pratt  &  Whitney  Co..  HartfonI,'  Conn. 

Prentiiv  Bros.   Company.   Wonvster.   Mass. 

Wm.  Sellers  &  Co.,  Philadelphia.  Pa. 

Stow  Flexlbb.  Shaft  Co..  Philndelnhla.  Pa. 

Stow  Manufacturing  Co..  Blnghaniton.  .\.  Y. 

Walworth  Manufacturing  Co.,   Boston.  Mas^ 

Waterbury  Farrei  Ftuindry  &   Machine  i'o..   Watet- 

iMiry.  Conn. 
Whitci>mb  Mfg.  Co..  Worci«8ter.  Masts. 

Machinists'  Small  Tools. 

Acme  Machinery  Co.    C!-ve»-«'»d.  OM.». 

American  T<h)1  Works  Co.,  CMnHnnatt,  Ohio. 

Buffalo  Forge  Co..    Buffalo,    N.    Y. 

Bn»wn  &  Sharpe  Mfir.  4^»..  l»nivblence.  U.  I. 

Heonietrlc  Drill  C»»..   New  llavi>n.  Conn. 

Monn-  Twist  Drill  &  Mrh.  Co..  New  Btnifonl.  Masa. 

Pratt   *  Whltni'y  C.»..   Hartfor.1.  Conn. 

Wni.   SeUers  &   Co..    Inc.,    PhiladelphU     I»a. 

Mbchanical  Draft 

American   Blower  Co..   D«»tro«t.   Mich. 

BufTabt  Forgi'  Co.,  BufTali*.   N.   Y. 

MaiUMchuR**tts  Fan  Co..  Wnltham.  Mass. 

Power  Si»or!alty  Co..   12it  LllNTtr  St..    New  Y«  'k. 

B.  F.  Sturtevant  Co..  Jamaica  Plain  Statloc.  Bos- 
ton. Mn!«s. 

Westlr.ghous*'  Machine  Co..  PlitRbiirg.  Pa. 

Westin»bous.».  Chun.»h.  Kerr  ft  Co..  2iJ  Cortiandt 
S'..  New  York. 

MfUtUc  Packing. 

■  r.  S.  M»»l*UVc  PacUnu  C«.,  VVvWavVAv^W.  V*.. 


Metal  Saw  Bfichlccry* 

The  Q  ft  G  Co..  Chicago.  lU. 

Metefi^Efectrk. 

General  E:i«K'trlc  Co.,  New  York. 
Westlnghnna*'  Electric  A   MTk.   Co..   Pittsbi 
Westou  Elec.  Inst.  Co..  Wartzlr  Pk..EMes 

MiUins:  Machines. 

Adams  Company.  Dubuque,  Iowa. 
American  T<Md  A:  Machine  Co..  Bovton.  Mat 
Becker-Bralnard  Milliug  Macbioe  Co.,  Ujd 

Mass. 
Brown  &  Sbarpt>  Mfg.  Co.,  I*rovMence.  R.  I. 
Hill.  Clarke  &  <To..  156  Oliver  St..  Bo»to^  : 
Kempsmlth  Mfg.  Co..   Mllwaiiki*«>,   Wis. 
Niles  Tool  Works  Co..  Hamilton.  Ohio. 
Pratt  &  Whitney  Co..  Hartford.  Coon. 

MillSopplies* 

PhlUips  Mine  &  Mill  Supply  €k>.,   Pittsban. 
Pittsburgh  (Jage  &  Supply  Co..   Plttsbnrih, 

Mine  Cars. 

Allls-Chalmers  Co..  Chicago. 
Denver  Euglne<>ring  Works.  iK-nrer.  <.*olo. 
Joshua  Hendy  Machine  Works.  San  Fraoclsc 
C.  W.  Hunt  Co.,  West  Now  lirighton.  a.  t. 
Jeffrt'y  Manufacturing  Co..  ColumbuH.  oliio. 
KillMmme  ft  Jacoba  Mfg.  Co.,  Columbua,  O. 
Arthur  Koppel.  08  Broad  St..   New  York. 
Lima  Locomotive  and  Machine  Co..  Lima,  0. 
Momtngahela  Mfg.  Co.,  Munougahela.  Pa. 
Watt  Mining  Car  Wht.'el  Co..  UamesTllle,  01 

Mining  Machinery^ 

Allis-Chalmers  Co..  Chicago,  III. 

American  IMamond  Uock  Drill  Co..  05  Liber 

New  York. 
Geo.  F.  Blake  Mfg.  Co.,  91  Uljertj  St..  X«^ 
A.  S.  Cameron  Steam  Pump  Wks..  E.  2U  8t 
Uavia  Calj'x  Drill  Co..  i:b>  Bruadway.  New 
Deaoe  Steam  Pump  Co.,  Holyuke,  Mass. 
Denver  Engineering  Worica.  Denver.  Coto. 
Eastwood  Wire  Mfg.  Co..  Belleville.  N.  J. 
General  EU>ctrlc  Co..  New  York. 
Joahua  Hendy  Machine  Works.  Han  Franclac 
Ingt>r8oll-Serg«>ant  Drill  Co.,  2t{  Curtlamit  8t. 
Jeffrey  Mfg.  Co..  Columbus.  Ubio. 
Keystone  Driller  Co..   Beaver  Falla.   Pa. 
Knowles  Steam  Pump  Wks..  01   Lib«'rty  St., 
Arihnr  Kop|M>l.  tW  Broad  s$t..  New  York. 
Laidlaw-Dunn-Gordon  Co..  Cincinnati.  Ohio. 
Lambt>rt  Hoisting  Engine  Co..  Newark.  N.  ^ 
A.  Leschen  &  Sons  Roiie  1\>..  St.  Li>uis,  Mo 
J.  4;eo.  l^«yner.  UlXi  itth  St..  I>«'nver.  Coh). 
Lidgerwood  Mfg.  Co..  96  TdlM^rty  St..   New 
The  Machinery  &  EiiK'trical  Co..  Luia  Angela 
Marion  Steam  Sh«»vel  Co..  Marion.  <ihto. 
John  H.  McCowan  Co..  Cincinnati.  Ohio. 
McKiernan  Drill  Co.,  ISO  LIberiy  St..  New 
The  Mine  and  Smelter  Supply  Co.,  Denver. 
Monongahela  Mfg.  Co.,  Monongabela.  Pa. 
J.  S.  Mun«ly.  Newark.  N.  J. 
Norwalk  Iron  Works.  South  Nnrwnlk.  Conn. 
Phillips  Mine  4k  Mill  Supply  Co..   l»lltsburg, 
IMttsburgh  <iag«*  4k  Supply   Co..   Pittsburgh. 
Prorldence  Engine«>rlng  Works.   Pn>vldenr>e. 
Pulsitmeter  Steam  I*iimp  Co..  New  Y'i»rk  Clt 
Rand  Drill  Co..   12«  Broadway.   New   Yorts. 
Robins  Conveying  Belt  Co..   14-22  Park  Rotv 
F.  L.  Smidth  4k  Co..  <M  Mald«>n  f<aue.  New 
Snow  Steam  Pump  Works.  Baffalo.  N.  T. 
Trenton  Iron  Works  Co..  Tr»*nion.   N.  J. 
Tnlon  St«>am  Pump  (>»..  Battle  Cr^^k.  Micb 
Vulcan  Iron  Works  Co..  TnIe«lo.  Ohio. 
Watt  Mining  Car  Wheel  Co..   Barnvvvllle.  < 
Webster.  Camp  4k  Lane  MaehlDt*  Co..   Akroi 
Westlngbonse  Electric  4k  Mfje.   Co..    f*itt«»**< 
Henry  R.  Worihingion.  114  Liberty  St..  Nei 

raninjf  Scceens—SEE  screens. 
Mototgy  Eieclric* 

Akron  Electrical  Mfg.  Co..  Akrv»n.  Ohio. 
American  Encine  Co..  Brw«iwi  Bn*-«K.   N    -1. 
Chas.  J.  Bogu<\  217  Centre  St..   New  To..'k. 
C    4k  C  FJectric  Co..  145  Libt^rtr  St..   New 
Crocker- WlM<eIer  Co..    Ampere.    N.    J. 
General  EI«-tric  Co..  N*w  T«-k. 
Gokrantee  Electric  Co..  difeago.  ill. 
Joshua  Head}  Marhlnt-  Work«.  San  FraaelK 
Jants  4k  fiPUt  Electric  Co..  CiarlnnaiL  Ohii 
TeffTPT  Mfg.  C^,  Oolamhoa.  OhlA. 
9««K%«!W(  Y3»eiTW  Os„  587  W.  »4th  St..  Xes 
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Stow  Mfic.  Co..  BtnghamtoD.  N.  Y. 
B.    F.  s>turt('Taut  Cu..  Juuiuicu  I'laln  Station,  Bos- 
ton. Mass. 
Triumph  EU'ctrIc  Co.,  Cincinnati,  Ohio. 
W«*iit«Tn  Eh'ctrlc  Company,  Chicago,  III. 
\V«>stioghou80  Electric  &  Mf^?.   Co.,   IMusburg,   Pa. 

Moulding  Machines* 

Tabor   Mfg.  Co.,   1742  Hamilton  St  .   Pbiladclobi*, 
l»a. 

Multiple  Spiadle  Drills. 

Tlauab  llacbluc  Tool  Co..  Springflold,   Mass. 

Naphtlia  Gas  Maciiines* 

Annrican  Gas  Furnace  Co.,  23  John  St.,  New  York. 

Naphtha  Launches 

Oas  Rnglm'  &  IV>\vtr  Co..  MorrU  llrights,  N.  Y. 
^barlea  L.  S5<'n!uny  &  Co.,  Morris  litigbts,  N.  Y. 

NickeL 

K*-n«Milct  *  Bnriiham  Mfg.  C«..  Wutrrlmry.  Conn. 
Otfortl  CopiM-r  Co.,  61  Wall  St  ,  Niw  York. 

l^ickel-Steeh 

Bethlt'bem  Ste«'l  Co.,  So.   Bethlehem,  Pi. 

Moxzlet* 

It.   B.  Seldel,  Inc.,  132431  C.Hllouhlll  St..  Pblla.,  Pa. 

Oil. 

K<>ystone    Lubricating    Co..    Phlla(l«*lphia,    Pa. 
Thomas  C.   Warley,   i'hlluUelpbia.    Pa. 

Oil  Burner. 

C.  A.  Hammel.  120  W.  Fifth  St.,  Los  Angeles,  Cal. 

Oa  Gups. 

New  Britain  Machine  Co.,  New  Britain.  Conn. 
Phillips  Company,  2ru  Atlantic  Ave..  Boston,  Mass. 

Oil  (Furnace)  Burning  Appliances. 

Rockwell  Engln«'«»rlng  Co.,  26  Cortlandt  St.,  N.  Y. 

Open  Hearth  Furnaces* 

G.  W.  McClure.  Son  &  Co.,  Smith  Block,  Pittsburg, 
Weliman&'aver-Morgan  Eng'g  Co.,  Cleveland,  O. 

Ore-Roasting  Machinery. 

Allis-Cbalmers  Co.,  Chicago,  III. 
Denver  Engineering  Works,  Ehmver,  Colo. 

Packing. 

Boston  Belting  Co.,  Boston,  Mass. 
Jenkins  Bi-others.  71  .lohu  St.,  New  York. 
Geo.  W.  Knowlton  Rubb«»r  Co..  Boston.  Mass. 
A.  I-ienchen  &  Sons  Rop«'  Co..  St.  Lonis.  Mo. 
U.  S.  Metallic  Packing  Co.,  Philadelphia,  Pa. 

Paints  and  Varnishes* 

Detroit  Graphltr  Mfg.  Co.,  Detroit.  Mich. 
Joseph  Dixon  CnjclbTe  Co..  Jerwy  City,  X.  J. 
Sterling  Varnish  Co.,  Pittsburg,  Pa. 


P^per-Mill  Machinery* 


Anltman  Company,  Canton,  Ohio. 

Geo.  F.  Blake  Mfg.  Co.,  91  Liberty  St.,  New  York. 

Deanc  Sti'am  Pump  Co..  Holyoke,  Mass. 

Dodge  Mfg.  Co.,  MIshawaku.  Ind. 

JeffreT  Mfg.  Co..  C<»luml)n8,  Ohio. 

Know'le6  Steam  Pump  Wks..  91  Lll)erty  St.,  N.  T. 

Laldlaw-Dunn-Gordon  Co..   ClnelunHtl.   Ohio. 

Robins  Conveying  Brit  Co.,  14-22  Park  Row,  N.  T. 

Snow  Steam  Pump  Works.   Buffalo.    N.   Y. 

Henry  R.  Worthlngton,  114  Llb^-rty  St.,  New  York. 

Patent  Attorneys. 

Wm.  N.  Cromwell,  1(K)3  F  St.,  N.  W.,  Washing- 
ton.  D.  C. 

Orlan  Clyde  CuUen.  Washington.  D.  C. 

C.  A.  Dieterlch.  229  Broadway,  N-v  York. 

Evans.  Wllklns  &  Co,.  Kvans  Building.  Washing- 
ton, D.  C. 

Pattern-Makers*  Machinery* 

American  Machinery  Co..  Grand  Rapids,  Mich. 
J    A.  Faj  &  Fgan  Co.,  212-232  West  Front  St.,  CSr- 
olnnatl,  Ohio. 


Fay  ft  Scott,  Dexter.  Me. 

Pratt  &.  Whitney  Co.,  Hartford.  Conn. 

Pavement* 

Warren  Brothers  Co.,  New  Y'ork  City. 

Perforated  Metal. 

AlliH-ChaluirrH  Co..  Chicago.  111. 
Roht.  Ait<hlnson  P<>rforut«Mi  M<'tal  Co..Chleaco,flL 
11.   W.  Cahiwrll  A:  S«uiK  Co..  rhbapo.  111. 
Hendrick  Mfg.  Co.,  CarlK>ndul«',   Pa. 

Pinions. 

A.  Garrison  Foundry  Co.,  Pittsburg.  Pa. 

Pipe* 

American  Spiral  Pip:'  Works.  Chi'  ago.  111. 
The  Michigan  Pip.'  Co..  Bay  City.   Mbb. 
1  .'It^.n  Wal«'r  WIhh-I  To..  San  Fran<lK«o.  Cal. 
Pittsburgh  (Jag«'  A:  Supply  ('«»..  Pittsburgh.  Pa. 

Pipe»  Cast-Iron* 

I'lttsburg  Valve,   Fdy.   &  Cons.  Co..   Pittsburg,  Ft, 

L.  (».  Koven  &  Bro..   New  York  City. 

John  .Simmons  Co.,   110  Cenin*  St.*.   New  Y'ork. 

U.  S.  Cast  Iron  Pipe  &  Fdy.  C«»..  Phlla«lel|»nm,  P*. 

Walworth  Manufacturing  Co..  Boston.  Mass. 

R.  D.  Wood  &  Co.,  Philadelphia.  I'a. 

Pipe  G>yerings* 

Iilichlgan  Plpi*  Co..  Bay  CItv,  Mich. 
Pittsburgh  Gage  &  Supply  Co.,  Pittsburgh.  Pa. 

Pipe-Cutting  and  Threading  Machines* 

Armstrong  Mfg.   Co.,   Brldgi-|iort.   Conn. 

Cox  &  Sons  Company.  Bridgetou,  N.  J. 

Merrell  Mfg.   Co.,  Toledo.  Ohio. 

•Vlles  Tool  Works  Co..  Hamilton.  Ohio. 

Pratt  tc  Whitney  Co..  Hartford,  Conn. 

John  Simmons  Co..    110  C«*ntre  St.,   New  York. 

AValworth  Manufacturing  Co.,  Boston.  Mass. 

Pipe  Fittings,  Cast-Iron* 

Kelly  &  Jones  Co..  Greensburg.  Pa. 
Pelton  Water  Whe^l  C<»..  San  Francisco.  Cal. 
Pittsburgh  Gage  &  Supply  Co..  Pittsburgh.  Pa. 
John  Simmons  Co.,   110  Centre  St..   New  York. 
Walworth   Manufacturing  Co.,   Boston.   Mass. 

Placer  Testing  Blachinery. 

Keystone  Driller  Co.,  Beaver  Falls,  Pa. 

Pipe  Vises. 

John  Simmons  Co.,   110  Centre  St.,   New  Y'ork. 

Planers* 

American  Machinery  Co.,  Grand  Rapids,  Mich. 
American  Tool  Works  Co.,  Ciocinnaii,  uuio. 

E.  C.  Bartlett,  Boston.  Mass. 

Hill.  Clarke  Ac  Co..  156  Oliver  St.,  Boston.  Mass. 
HilleB  ft  Jones  Co..  Wilmington.  D<>1. 
Niles  Tool  Works  Co..  Hanillton.  O. 
Pond  Machine  Tool  Co..   Plalnfleld.  N.  J. 
Pratt  A:  Whitney  Co..  Hartford,  Conn. 
Wm.  Sellers  A:  C**..  Inc..  Philadelphia,  Pa. 
Whltcomh  M(g.  Co..  Worcester.  Mass. 
W.  A.   WilsiMi.   R<M'hester,  N.  Y. 

Planing  Mill  Machinery* 

American  Machinery  Co..  Grand  Rapids.  Mich. 
Buffalo  Forgi'  Co.,  Buffalo.  N.  Y. 
J.  A.  Fay  ic  F.gan  Co..  212-232  West  Front  St.,  0I»- 
cinnati,  Ohio. 

Platinum  "^are* 

F.  W.  Braun  &  Co..  I/os  Angeles.  Cal. 
J.   C.    Entrlkru.   Malvern.    Pa. 

Pneumatic  Concentrator* 

General  Concentrates  Co.,  12«  Broadway,  New  York. 

Pneumatic  Tools* 

Chicago  Pneumatic  Tool  Co.,  Chicago.  111. 
Clayton  Air  Compress.  Wks..  26  Cortlandt  St.,  N.T. 
IN'drlek  &  Ayer  Co.,  I*hlladelphia,  Pa. 
Phila<l«'lphla  Pneumatic  Tool  Co.,  Philadelphia.  P«« 
The  Q  &  C  Co.,  Chicago,  V^  by  ^      ^'^^»'«-     *• 
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?op  Safety  Valves* 

ConaoIldattHl  Safety  Valve  Ck>.,  86-89  Liberty  St., 

New  York. 
Star  Brass  Mfg.  Co.,  Boston,  Mast. 

?ower  Hammers* 

H.  G.  Barr,  Worcester,  Mass. 

Pratt  &  Whitney  CJo.,  Hartford,  OoBfk 

Wm.  Sellers  &  Co..  Inc..  PbiladclphU,  Fk 

Power-Transmission  Machinery* 

Allls-Chalmers  Co.,  Chicago,  111. 
Aultmau  Company,  Canton,  Ohio. 
H.  W.  Caldwell  &  Sons  Co.,  Chicago,  111. 
Christiana  Machine  Co..  Christiana.  f*a. 
Ctoil  Clutch  Mfg.  Co.,  Inc..  New  Yorit  City. 
Dayton  (J1oIm>  Iron  Worlcs  Co.,  Dayton,  O. 
Dodge  Mfg.  Co.,  Mishawaka,  In<l. 
Eastern  Machin«'ry  Co.,  New  Haven,  Coon. 
General  Electric  Co.,  New  York. 
Hay  ward  Co..  97  Cedar  St.,  New  York. 
Jacobson  Machine  Mfg.  Co.,  Warren,  Pa. 
Jiitfny  MfK    <  ,,  ,   <  .,|Mmbus,  Ohio. 

A.  Lfflihin  i  Suiirs  Ki.pe  Co.,  St.  Louis.  Mo. 
LInk-B-'lt   Eus'jj  Ctt  .   Nicetown.   Philadelphia,  Pa. 
KUi  K  l^fHvl  WurkM  CtK.  New  York,  N.  Y.  ^ 
Ittjl^lns  CnivVMyliii;  BiM  Co.,  14-22  Park  Row.  N.  T. 
S.  Morjran  Smllh  Cu..  York.  Pa.                           _    . 
SupjiffiN'  Kli'ftrlo  r^K,  527  W.  34th  St.,  New  York. 
^tllv    i:  I"     ,  r^  ,\-  Sri.lth-Vaile  Co.,  Dayton,  O. 
TrJi            i        :        ,    .     Cincinnati.  Ohio. 
Wcstinghousc  Electric  &  Mfg.  Co..  Pittsburg,  Pa. 

B.  D.  Wood  &  Co..  Philadelphia.  Pa. 

PK»ed  Steel  Barrels* 

Pressed  Steel  Tank  Co.,  Milwaukee,  Wis. 

Presses  and  Dies* 

The  CurtiH  &  Curtis  Co.,  Bridgeport,  Conn. 
Globe  Machine  and  Stamping  Co..  Cleveland,  O. 
Niagara  Machine  &  Tool  Works,  Buffalo,  N.  X. 
Pratt  &  Whitney  Co.,  Hartford.  Cono. 
-Waterbury  Farr»»l  Foundry  &  Machine  Co.,  Water- 
bury,  Conn. 
Watson-Stlllman  Co.,  210  E.  43d  St..  New  York. 
B.  D.  Wood  &  Co..  Pbiladelpbia.  Pa. 

Pressure  Resfulators—Steam^  Water  and  Air* 

Julian  D'Kste  Compinv,24  (^anai  St..  Boston,  Mass. 
Foster  Engineering  Co.,  Newark,  N.  J. 

Promotors* 

RallwayH  and  Light  Co.  of  America.  Baltimore,  Md. 

Propeller  Vheels* 

Marine  Iron  Works,  Chicago,  III. 

Prospecting  Drills* 

American    Diamond    Rock    Drill    Co.,    120    Liberty 

St.,  New  York. 
American  Well  Works,  Aurora,  111. 
Davis  Calyx  Drill  Co.,  128  Broadway.  New  York. 
Keystone  Driller  Co.,  Beaver  Falls.  Pa. 
Star  Drilling  Machine  Co.,  Akron.  Ohio. 

Production  Encfioeers* 

Gunn  &  Richards.  1?5  Pine  St.,  New  York. 

Pulleys,  Shaftinsf  and  Hangers* 

Allis-Chalniers  Co.,  Chicago,  111. 

American  Tool  &  Machine  C»..  Boston,  ICasa, 

Aultman  Company,  Canton,  Ohio. 

H.  W.  Caldwell  &  Sons  Co..  Chicago.  111. 

Christiana  Machine  Co.,  Christiana,  i'a. 

DenviT  Engin<M>ring  Works,  Dt'nver,  Colo. 

Dodge  Mfg.  Co.,  Mishawaka,  Ind. 

Jeffrey  Mfg.  Co.,  Columbus.  Ohio. 

Nih's  Tool  Works  Co..  New  York.  N.  Y. 

Pittsluirgh  Gage  Sc  Supply  Co.,  Pittsburgh.  Pa. 

B.  Poole  &  Son  Co..  Baltimore,  Md. 

Bobirs  Conveying  Belt  Co..  14-22  Park  Row,  N.  T. 

Wm.  Sellers  &  Co..  Philadelphia,  Pa. 

8.  Moiean  Smith  Co..  York.  Pa. 

Stllwell-Bierce  &  Smith-Vailo  Co.,  Dayton.  O. 

Pulverizers* 

F.  W.  Braun  &  Co.,  I»s  Angeles,  Cal. 

Pump  Governors* 

Power  SpecVaUy  Co.,  \2Q  lAberty  St.,  New  Tc*. 


Pumps  andPumpIng  Madttncry^ 

Alberger  Condenser  Go..  06  Liberty  St.,  New 

AlUs-Chalmen  Co.,  Chicago,  lU. 

American  Fins  Engine  Co.,  tSeneca  Falls,  N.  ] 

American  Well  Works,  Aurora.  III. 

Ashcroft  Mfg.  Ck>.,  85-80  Liberty  St..  New  Ti 

Geo.  F.  Blake  Mfg.  Co.,  91  Liberty  St.,  N.  : 

Bucyms  Co.,  So.  Milwaakee.  Wis. 

A.  S.  Cameron  Steam  Pump  Wka..  E.  23d  St.. 

Clayton  Air  Compn^ss.  Wka.,  26  Cortlandt  St., 

The  Deane  Steam  Pump  Co.,  of  Holyoke,  11^ 

erty  St.,  New  York. 
Denver  Kngloeering  Works.  Denver,  Colo. 
Epping-Carpeoter  Co.,  Pittsburg.  Pa. 
Flint  ft  Walling  Mfg.  Co..  KendallTUle.  lad 
Oalld  Jb  Qarrison.  Brooklyn.  N.  Y. 
Hall  Steam  Pump  Co..  Plttsbars.  Pa. 
Joshua  Hendy  Machine  Worka.  San  Frandsco 
Chas.  L.  Helsler,  Erie.  Pa. 
Henshaw,  Bulkley  A  Co..  San  Franciaco.  CaL 
IngeraoU-Sergeant  Drill  Co..  20  Ck>Klandt  St.. 
Kingsford  Fdy.  *  Mch.  Worka.  Oawefo.  N.  1 
Knowles  Steam  Pnmp  Wka.,  01  Liberty  St.. 
.  The  Laldlaw-Dunn-Gordon  Gc..  120  Liberty  8t 
S.  W.  Luitwieler  Co..  Los  Angeles.  Cal. 
Machinery  &  Electrical  Co..  Los  Angelea.  Cal. 
John  H.  McGowan  Co..  Cincinnati.  Ohio. 
Morris  Machine  Works.  BaldwinavtUe.  N.  Y. 
Niagara  Hydraulic  Engine  Co..  Cheater.  Pa. 
Pneumatic  F.ng*g  Co..  128  Broadway.  N.  Y. 
ProTldence  Engineering  Works.   ProTldeaoe.  B 
Pulsometer  Steam  Pump  Co.,   135  Greenwkft 

New  York. 
Wm.  E.  Qnimby.  86  Liberty  St..  New  Y«rk. 
Rider-Ericsson  Eng.  Co..  35  Warren  St..  New 
Snow  Steam  Pump  Works,  114  Liberty  St.,  N. 
Sonthwark  Foundry  ft  Machine  Co.,  Phlla..  Pa 
Stilwell-Blerce  ft  Smith-Vaile  Co..  Dayton.  OJ 
Union  Steam  Pump  Co..  Battle  Creek.  Mich. 
Watson-Stillman  Co..  New  York  City. 
Webster.  Camp  ft  I*ane  Bfacbiup  Co..  Akroa. 
Robt.  Wetherill  ft  Co..  Chester.  Pa. 
R.  D.  Wood  ft  Co..  Philndelphta.  Pa. 
Henry  R.  Worihlngton,  114  Liberty  St.,  New " 

Pump  Valves* 

Boston  Bi>lting  Co.,  Boston.  Maaa. 

Power  Specialty  Co..  126  Liberty  St.,  New  Yd 

Punching  and  Shearing  Machinery* 

Am«»rioan  Tool  Works  Co.,  Cincinnati.  Ohio. 
Bethlehem  Foundry  ft  Mch.  Co..  So.  B4*ibleb«t 
Bufltalo  Forge  Co.,  Buffalo.  N.  Y. 
Hi  lies  ft  Jon(>s  Co..  Wilmington.  Del. 
A.  Garrison  Foundry  Co..  Pittsburg.  Pa. 
Morgan  Construction  Co.,   Worct^ter.   Mass. 
Niagara  Machine  ft  Tool  Works.  Buffalo,  N.  1 
Niles  Tool  Works  Co.,  Hamilton.  O. 
Pond  Machine  Tool  Co..  Plalnfleld.  N.  J. 
Pratt  ft  Whitney  Co..  Hartford,  Conn. 
Wm.  S4»llers  ft  Co..  Inc..  Philadelphia.  P.n. 
Waterbury  Farrel  Foundry  ft  Machine  C4>.,  ^ 

bur.v.  Conn. 
R.  D.  WotMl  ft  Co.,  Philadelphia,  P«. 

Purge  Apparatus* 

Hanc*ock  Inspirator  Co..  tS  Libi^rty  St..  New 

Pyrometers* 

Charles  Engelhard,  41  Cortlandt  St..  New  Ya 

Quarrying  Machinery* 

A.  S.  Cameron  Steam  Pump  Wka..  E.  23d  St., 
Coop4T.  Hewitt  ft  Co..  17  Burling  Slip.  .Nfvr 
Ing(>rso11-Sergeant  Drill  Co.,  26  Cortlandt  St., 
Lamb(>rt  Hoisting  En^ne  Co.,  Newart.  N.  J. 
A.  LiHwhen  ft  Sons  Rope  Co.,  St.  Loula.  Mo. 
Lidg(>rwood  Mfg.  Co..  New  York  City. 
John  H.  McGowan  Co..  Cincinnati.  f»hio. 
Pulsometer  Steam  Pump  Co..  New  York  City. 
Rand  Drill  Co..  128  Broadway.  New  York 
Robins  Conreying  Belt  Co..  14-22  Park  Row. 
Trenton  Iron  Co..  Tn»nton.  N.  J. 
Vulcan  Iron  Works  Co..  Toledo.  Ohio. 

Radiators* 

A.    A.    GrifBng   Iron    Co..    0a-&S    Centre   St.. 

York;  Works,  Jersey  City,  N.  J. 
Michigan  Brass  ft  Iron  Works.  Detroit.  MIcb 
John  Simmons  Co..  110  C^fUtre  St..   New  Yoi 
H.  R.  Smith  Co..  1.17  Centre  St..  Now  York. 
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Railway  Shop  Machinery* 

Chester  B.  Albree,  Alleghenj,  Pa. 

American  Machinery  Co.,  Grand  Rapids,  Mlcb. 

Armstrong  Mfg.  Co..  Bridgeport,  Cunn. 

W.  F.  ft  John  Barnes  Co.,  Rockford.  111. 

Blckford  Drill  &  Tool  Co.,  Cincinnati,  Ohio. 

a.  A.  Fay  ft  Egan  Co.,  212-2S2  West  Front  St.,  Olll- 

clnnati.  Ohio. 
Gould  &  Eb«»rhardt,   Newark,   N.  J. 
Hilles  &  Jones  C«..  Wilmington.  Del. 
Nlles  Tool  Works.  Hamilton.  Ohio. 
Nonralk  Iron  Works,  South  Norwalk.  Conn. 
P»Hlrlek  &  Ayer  Co..  Philadelphia.  Pa. 
Pond  Maehlne  Tool  Co..  Plainfleld,  N.  J. 
Pratt  &  Whitne.v  Co..  Hartford.  Conn. 
Stow  Flexible  Shaft  Co.,  Philadelphia,   Pa. 
Stow  Manufacturing  Co..    Binghamton.   N.    X. 
Watson-StlUuian  Co.,  210  E.  43d  St..  New  York. 

Railway  S>pedaltie8* 

Goodwin  Car  Co..  00  Fifth  Ave..  New  York. 
C.  W.  Hunt  Co..  West  New  Brighton.  N.  Y. 
Arthur  Koppel.  68  Broad  St..  Sew  iork. 
Man-land  Sterl  Co..   Sparrows  Point.   M<i. 
J<.hn  A.  Mead  Mfg.  0»..  New  York  City. 
PennsylTanlu  Steel  Co..   St«'eltou.   Pa. 
Pittsburgh  Gag.'  &  Supply  Co.,   Pittsburgh,  Pa. 
H.  K.  Porter  &  Co..  Pittsburg.  Pa. 
Pratt  &  Whitney  Co.,  Hartford.  Conn. 
Sprague  Elect rie  Co.,  .''.27  W.  :Uth  St..   New  York. 
Star  Brass  Mte.  Co..  Boston.  Mass. 
Vulcan   Iron  Works  Co..  Toledo.   Ohio. 
Westinghouse  Air  Brake  Co..   Pittsburg.  Pa. 

Refrigerating     Machinery— see    ice-making 

MACHINERY. 

RheosUts. 

Simplex  Electric  Heating  Co.,  Cambrldgoport,  Mass. 

Riveted  Steel. 

Pelton  Water  Wheel  Co.,  San  Francisco.  Cal. 

Riveted  Steel  Pipe. 

Joshua  Hendv  Machine  Works.  San  Francisco,  Cal. 
Herman  Nieter.  30  Cortlaudt  St..  New  York. 
Thomson  &  Boyle  Co..  Los  Angeles,  Cal. 

Riveting  Machines. 

Chester  B.  Albree,  Allegheny,  Pa. 
Chicago  Pneumatic  Tool  Co.,  Chicago,  111. 
Bethlehem  Fdy.  &  Mch.  Co.,  So.  Bethlehem.  Pa. 
Hilles  &  Jones  Co..  Wilmington,  Del. 
Nlles  Tool  Works  Co..  Ilamllton.  Ohio. 
P^-drick  &  Ayer  Co.,  Philadelphia.  Pa. 
Philadelphia  Pneumatic  Tool  Co.,  Philadelphia,  Pa. 
Wm.  Sellers  &  Co.,  Inc^  Philadelphia,  Pa. 
R.  D.  Wood  &  Co.,  Philadelphia,  Pa. 

Road-Making  Machinery. 

Aultman  Co.,  Canton.  Ohio. 
Vulcan  Iron  Works.  Toledo.  Ohio. 

Rock  Breakers. 

Allls-Chalraers  Co..  Chicago,  III. 

Aultman  Co.,  Canton.  Ohio. 

Denver  Engineering  Works.  Denver.  Colo. 

Joshua  Hen<ly  Machine  Works.  San  Francisco,  Cal. 

Robins  Conveying  Beit  Co..  14-22  Park  Bow,  N.Y. 

V    L    Smidth  *  Co..  (\(\  Mrtld«»n  Lane,  New  York. 

Sturtevant  Mill  Co.,  Boston.  Ma.ss. 


Roofing. 


Elaterlte  Roofing  C«»..  San  Francisco.  Cal. 
Passaic  RoIIIne  Mill  Co..  Paterson  N.  J. 
Warren  Chemical  &  Mfg.  Co.,  SI  Fulton  St..  N.  Y. 


Rolliog  MiU  Machinery . 


Thomas  Carlln's  Sons  Co..  Allegheny.  Pa. 
A.  Oarrtson  Foundry  Co..  Pittsburg.  Pa. 
Iroquois  Machine  Co  .  IJV)  Nassau  St.,  New  York. 
R.  PtM)le  &  Son  Co..  Baltlnion\  Md. 
Robt.  Wetherlll  *  Co..  Chester.  Pa. 


Rolls,  ChiU  an  Sdand. 

A.  Garrison  Foundry  Co  ,  Pittsburg,  Pa. 

Rope  Transmission. 

American  Mfg.  Co..  03  Wall  St..  New  York 
Aultman  Company.  Canton, 


Broderick  it  Basoom  Rope  Co..  St.  Louis,  Mo. 

H.  W.  Caldwell  ft  Sons  Co..  Chicago,  lU. 

Crocker-Wbecfter  Co.,  Ampere,  N.  J. 

DcN^  Mfg.  Co.,  Mishawaka,  Ind. 

C.  w.  Hunt  Co.,  West  New  Brighton,  New  York. 

Jeffrey  Mfg.  Co..  Columbus.  Ohio. 

A.  Leschen  A  Sons  Rope  Co.,  St.  Louis,  Mo. 

Link-Belt   Eng'g  Co..   Nlcetown.    Philadelphia,   Pft. 

Pittsburgh  Cage  &  Supply  Co.,  Plttsburgb.  Pa. 

Providence  Engineering  Works,  Providence.  R.  L 

8.  Morgan  Smith  Co.-  York.  Pa. 

Rotary  Pumps— Hand  auid  Power* 

American  Fire  Engine  Co..  Seneca  Falls,  N.  Y. 

Rubber  Goods. 

Boston  Belting  Co..  Boston,  Mass. 
Jenkins  Bros..  71  John  St..  New  York. 

Sand  Mixers  and  Sifters. 

Gould  ft  EU>rhardt,  Newark.  N.  J. 

Saw-Mill  Machinery. 

Allls-Chalmers  Co..  Chicago.  III. 

Chandler  &  Taylor  Co.,  Indianapolis,  Ind. 

Denver  Engtnei'rlug  Works,  IVnver,  Colo. 

J.  A.  Fay  &  Egan  Co..  212-232  West  Front  St.,  da* 

cinnati.  Ohio. 
JefTrey  Mfg.  Co.,  Columbus.  Ohio. 

Scales  and  Balances. 

Wm.  Ainsworth  &  Sons,  Denver,  Col. 
F.  W.  Braun  &  Co..  Los  Angeles,  Cal. 

Schools. 

Brooklyn  Polytechnic  Institute,  Brooklyn. 

Chicago  Scho(d  of  Assaying.  Chicago,  HI. 

Ciarksou  School  of  Technology,  Potsdam,  N.  Y. 

The  Consolidated   Schools.    l5ti   Fifth   Ave.,    N.   T.' 

Harvard  University,  Cambridge,  Mass. 

Lafayette  College,  Easton,  Pa. 

U>hlgh  University,  So.   Bethlehem,  Pa. 

Lewis  Institute,  Chicago,  111. 

Mass.  Institute  of  Technology.  Boston,  Mass. 

McGlll  University,  Montn^al. 

Michigan  College  of  Mines.  Houghton,  Mlcb. 

Michigan  Military  Academy,   Orchard  Lake,   Mich. 

New  York  Military  Academy,  Cornwall,   N.  Y. 

Norwich  University,  Northfleld,  Vt. 

Pennsylvania  Military  Collegia,  Chester,  Pa. 

Pennsylvania  State  ColU^ge,  State  College.  Pa. 

Polytechnic  Institute  of  Brooklyn,  New  York  City. 

Pratt  Institute.  Brooklyn,  N.  Y. 

Rensselaer  Polytechnic  Institute,  Troy,  N.  Y. 

Rose  Polytechnic  Institute,  Terre  Haute.  Ind. 

ShefBeld  Scientific  School  of  Yale  University,  New 

Haven,  Conn. 
So.  Dakota  School  of  Mines.  Rapid  City.  8.  D. 
State  Collt'ge  of  Kentucky.  Lexington,  Ky. 
Stevens  Institute  of  Technology.  Hoboken.  N.  J. 
Thayer  School  of  Civil  Engineering,  Hanover.  N.  H. 
Tufts  Collegt*.  Tufts  College,  Mass. 
University  of  Kansas.   Lawrence.   Kan. 
University  of  Pennsylvania.  Philadelphia.  Pa. 
University  of  Tenneswe,  Knoxville,  Tenn. 
University  of  Wisconsin.  Madison.  Wis. 
Worcester  Polytt»chnlc  Institute.   Worcester,   Masa. 

Screens^  Mining. 

Rob<>rt  Altchlson  Perforated  Metal  Co.,  Chicago,  IlL 
Allls-Chalmers  Co.,  Chicago,  111. 
Aultman  Company.  Canton,  Ohio. 
Denver  Englnei>rlng  Works.  Di'nver.  Colo. 
Eastwood  Wire  Mfg.  Co.,  Belleville.  N.  J. 
Hendrick  Mfg.  Co.,  Ltd..  Carliondale,   Pa. 
Jefrn\v  Mfe.  Co..  Columbus,  Ohio. 
Monongahela  Mfg.  Co..  Monongahela.  Pa. 
Robins  Convoying  Belt  Co.,  14-22  Park  Row.  M.  T. 

Screw  Machines. 

American  Tool  Works  Co.,  Cincinnati.  Ohio. 
Brown  &  Sharp*'  Mfg.  Co..  Providence.  R.  I. 
Cincinnati  Milling  Machine  Co..  Cincinnati.  O. 
Jones  &  Lamson  Machine  Co..   Springfield,  Vt. 
Nlles  Tool  Works.  Hamilton.  Ohio. 
Pearson  Machine  Co..  Chicago,  111. 
Pratt  *  Whitney  Co.,  Hartford,  Conn. 


Search  Lights  and  Projectors. 

Chas.  J.  Bogne,  217  Cenln>  St.j  Nest 
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kpta^ton.  Steam  and  OiL 

A11l«-Ch«lmera  Co.,  Chlctigo,  lU. 

Amoiican  Tool  &  Maohtn<*  Co..  Bo«tOD,  Man. 

Aattin  Semirator  Co.,  Detroit,  Jlicla. 

John  Davis  Co.,  61-79  Uichiffan  St.,  Cblcmgo,  IB. 

Julian  D'Kate  Company.  24  Canal  St..  Boston,  If aaa. 

Direct  Separator  Co.,  Syracuse.  N.  Y. 

Oonbert  Mfir.  Co.,  85  Liberty  St.,  New  York. 

A.    A.    OrlfBug    Iron    Co..    06-68   Centre    St.,    New 

York;  Works.  Jenwy  City. 
Harrison  Safety  Boiler  Workn.   Pl'Madelphia.  Pa. 
The  Ilnppes  Mf<f.  Co.,  Sprlnffflfhl.  O. 
Watson  &  McDnnlel  Co..  Philad(>lpbla.  Pa. 

hzMng — SEE  PULLEYS. 

Supers. 

American  Tool  Works  Co..  Cincinnati,  Ohio. 

Gould  &  Kberhanlt,  N-^wark,  N.  J. 

Hill.  Clnrke  &  Co..  IHO  Oliver  St..  Boston,  Mass. 

Nlles  Tool  Works  Co..  Hamilton.  Ohio. 

Potter  &  Johnston.  Pawtucket.  R.  L 

Pratt  ft  Whitney  Co..  Hartford,  Conn. 

Wm.  Sellers  A  Co.,  Inc.,  Philadelphia,  Pa. 

•hean— SEE  punching  machinery. 
kytighte  (Steel  Puttyleis). 

National  Skylisht  &  Construction  Co.,  120  Liberty 

St.,  New  York. 
Vaile  A.  Young,  Baltimore,  Md. 

cnelten  and  Refiners. 

Coppt'r  Kinff  Ltd.,  San  Francisco,  Cal. 

Imelting  Machinery* 

Denver  Rnffineerlnir  Works.  Denver,  Colo, 

Joshua  Hendy  Machine  Works,  San  Francisco,  Cal. 

pedal  Maclilnery* 

H.  G.  Barr,  Worcester,  Mass. 

tard  Pipfi. 

Htrman  Nleter,  30  Cortlandt  St.,  New  York. 

learn  Engine  Indicator* 

star  Brasn  Mfff.  Co.,  Boston,  Mass. 

learn  Meters* 

G.  C.  St.  John.  143  Lllierty  St.,  New  York. 

leam-ReguIating  Appliances. 

Ashcroft  Mfp.  Co.,  85-89  Liberty  St.,  New  York. 
Crane  Co.,  Chicajro.  111. 

Julian  D'Kate  Ot..  24  Canal  St..  Boston.   Masa. 
Foster  Knglneerinir  Co.,  Newark,  X.  J. 
Harrison  Safety  Boiler  Works.  Philadelphia,  Pa. 
Jenkins  Brothers,  71  John  St..  New  York. 
The  Lunkenhelmer  Co..  Cincinnati.  Ohio. 
Pittsburg  Valve.  Fdy.  &  Cons.  Co..  Pittsbnnr.  Pa. 
John  Simmons  <\).,   110  Centre  St..   New  York. 
Walworth  Mannfactorlnfr  Co..  Boston.  Masa. 
Watson  &  McDanlel  Co..  Philadelphia.  Pa. 
Williams  Gaujce  Co..  W.  Plttsburs.  Pa. 

leam  Pile  Hammers. 

A.  F.  Bartlett  &  Co.,  Sapinaw.  Mich. 

learn  Sliovds* 

The  Bucyrus  Co..  So.  Milwsnkee.  Wis, 
Msrli>n  Steam  Shovel  f\»..  Marlon.  Ohio. 
Vulcan  In>n  Works  Co.,  Toledo.  Ohio. 


laam  Specialties. 


Ashcroft  Mf»r.  Co.,  .«,%-«>  Uberty  St.,  New  York, 
Crane  Co..  Chlcairo.  ill. 

John  Davis  Co..  M-79  Xllchliran  St..  Chlcag*.  m. 
Julian  D'Kste  Comi^ny,  24  Canal  St..Boston.  Maaa 
Wm.  S,  Haliie«  l\>..  inilladelphla.  Pa. 
Tbe  Lunkenhelmer  Co.,  Cincinnati.  O. 
Mlchitran  Brass  &  iron  Worka.  Detroit.  Mich. 
jnttsbuT^  Gaise  &  Snpply  Co..  PlttahUTvl).  Pa, 
lolaa  Simmons  Co..  110  Centre  St..  New  York. 
Walworth  Mt^.  Co,,  Boston.  Mans. 
Wataon  *  McDanlel  Co.,  PtiBadelnlila.  Pa. 
W»    H.  WI1kln«w  A  Co..  3SS  Atlantic  A^e..  Bm 
too.  Mass, 


Steam  Soperbcatefs. 

P©wer  Spedalty  Co..  ISO  UtMTtr  St..  Now  1 
Providence  Etwlneerlnr  Works,  ProTldence,  I 

Steam  Tn^i. 

American  Blower  Co..  Detroit.  Ifflcfa. 
Eureka  Iron  Co..  50^1  So.  Canal  St.,  Cblca« 
Buffalo  Forge  Co..  Buffalo.  N.  Y". 
Julian  D'Kste  Company,  24  Canal  St..  Boston. 

A.  A.    Grifflng    iron    Co..    UG-08    Centrv    St.. 
York:  Works.  Jersey  City.  N.  J. 

John  Simmons  Co..   110  Centre  St..   New  Yoi 

B.  F.  Sturtevant  Co..  Jamaica  Plain  Station, 
ton.  Mass. 

Walworth  Manufacturing  Co..  Boston.  Mana. 
W^atson  &  McDanlel  Co.,  Philadelphia,  I'a. 

Steam  Yachts. 

Gas  Engine  &  Power  Co..  Monia  Heigbta.  N. 

Marine  Iron  Works,  Chicago.  111. 

Charles  L.  Seabury  &  Co.,  Morris  Heights,  N. 

Steel. 

Bethlehem  Steel  Co..  So.  Bethlehem.  Pa. 
Wm.  Jossop  &  Sons.  Ltd..  01  John  St.,  New 
Jjatrobc  Steel  Co..  Phllade.r'oia.   I'a. 
Maryland  Steel  Co..  Sparrows  Point.  Md 
Passaic  Rolling  Min  Co..  Paterson.  N.  J. 
Pennsylvania  Steel  Co..  Steelton.   Pa. 
Ta.vlor  iron  and  Steel  Co..  High  Bridge.  N.  J. 
Walworth  Manufacturing  Co.,   Boston.   MaiM. 

Steel  Flanges. 

Latrobe  Steel  Co.,  Philadelphia.   Pa. 

Steel  Tanks* 

L.  O.  Koven  &  Bro..  New  York  City. 
Pressed  Steel  Tank  Co..  Mllwaukeis  Wis. 

Stokers— MedianlcaL 

American  Stoker  Co..  277  Broadway.  New  Yorl 
Babcock  A  Wilcox  Co..  86  Uberty  St.,  New  1 
Wm.  Sellers  &  Co..  Inc..  Philadelphia.  Ps 
United  States  Mining  and  Trading  Co.,  N.  Y.  ( 
WeattBghooae  Machine  Co..  Plttahnrg.  I'a, 
Weatlnghouae.  Church,  Kerr  &  Co.,  20  Gorti 
St.,  New  York. 

Stoppers* 

R.  B.  Seldel.  Inc.,  1324>34  CallowbiU  St.,  Phils. 

Storage  Batteries. 

Electric  Storage  Battery  Co..   Philadelphia.  V 

Structfiral  Iroii  w  onL» 

Chester  B.  Albree.  Allegheny.  Pa. 
Browning  Engineering  Co.,  Cleveland.  Ohio. 
Columbia  Bridge  Co.,  Pittsburg.  Pa. 
Garry  Iron  and  Steel  Co..  Cleveland.  O. 
Passaic  Rollins  Mill  Co..  l*ateraon.   N.  J. 
Rlter-Conley  Mfg.  Co.,  Plttsborx.  Pa. 

Sugar-Hocfle  Macninery* 

American  Tool  Ik  Machine  Co..  Boatoo.  Maat. 
Eastwood  Wire  Mfg.  Co..  Belleville.   X.  J. 
Jeffrey  Mannfactnring  Cft..  ColnaalHw.  Ohio. 
UnkRelt   Eng'g  Co.,   Nlcetown,   Phllad^-lphla. 
Robins  Conveying  Belt  Co.,  14-22  Park  Row.  : 
R.  D.  Wood  A  Co..  Philadelphia.  l*a. 

Tanks*  Ifoo* 

Allls-ClialaMTS  Co.,  Chicago.  IlL 
Atlantic  W^orka.  Raai  Bonnn.  Mass. 
Aaltmaa  Coai|Mmy.  Cam  mi.  Ohio. 
Ralph  R  Carter.  N.  Y.  City. 
DenrcT  Engineering  W«»rk«,  Denver.  Colo, 
Flint  A  Walling  Mfg.  Co..  Kendall rille.  Md. 
L.  O.  Koven  A  Brother.  U*  Cliff  St..  Nfw  Yort 
Herman  Nleter,  3S)  C-««rt]andt  St..  New  York. 
Plttshont  LocoBMitlre  Work*.  Plttstmrg,  Pa. 
Rlt^n-Omilev  Ml*.  Co..  PJtT***w»,  I-a: 
S.  Morgan  Smith  CW*.,  Terrk.  l«a 
ThooEHirw  A  Boyl^  Co..  I>«s  Ang«>V*a.  CaL 
Robt.  Wefherill  A  Co.,  Cbrater,  Pa. 

Tanks*  If  ood* 

W.  K.  CaMwell  Co.,  Limlsrine.  Ry, 

Ralph  B,  Cartrt-.  »  Corilandt  St.,  Xew  Tott. 

Flint  A  WalUng  Mtg.  Co..  KendaDville,  Mtt. 
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Tapping  and  Reaming  Machines. 

I1iil«d4>lpli1ii  PncoiDiitlc  Tool  Co..  Pbilftdel|^l«,  Pa. 
Pratt  ft  Wbitoer  Co.,  Hartford,  Good. 
ljiti»w  Fl<*xlble  t&aft  Ck>..  l*hll«dclpbla.  Pa. 

Telephones. 

Krlc«soD  Tolophono  Co..  200  Broadwaj,  New  York 

Tenoning  Machines. 

J.  A.  Fat  &  Ffran  Co.,  212-232  West  Front  St.,  Cin- 
ciDoatl.  Obio. 

Thennonietefs* 

IlriKtoI  Co.,  Waterbnry,  Conn. 
Charles  Kagelbard.  41  Cortlandt  St.,  New  York, 
linhmann  ft  MnunT  MfK.  Co..   KiwheBttT.  X.  Y. 
iiiKM'u  ft  Co.,   Inc.,   rhiladelphia.  Pa. 

Tires— SteeL 

Latn>lM>  Stt'd  Co..  Philadelphia,   Pa. 

ToolHoklefs. 

Fnj  ft  Si'^.tt,  I>«'Xt»T.  Mf. 

Tool  Racks. 

N«\v  Britain  Muchini'  Co..  Now  Britain,  Conn. 

Transportation. 

Atrhimm.  Topeka  ft  Santa  Fo  Ry.  System.  Cbicago, 

111. 
••Blft  Four"  Ronte,  Cincinnati.  O. 
Chieafro  ft  Alton  Ry.  Co..  Chicago.  111. 
Cbieafr«>.  Hamilton  ft  Dayton  R.  R..  Chieafro.  111. 
Chicajfo.  Milwa«k»H»  ft  St.  Paul  Ry..  Chicago,  III. 
r»env«T  ft  Rio  (irando  R.  R..  Denvi^r.  Colo. 
The  llIinolH  Central  R.  R..  Chicago.  III. 
Lackawanna  Railroad.  New  York  City. 
Monon  Route.  Chicago,  111. 
Southern  Pacific  R.  R.  Co.,  New  York  City. 


Traveling  Cranes. 


I>«'nrer  Engineering  Works.  T>i'nTer.  Colo. 

Pawling  ft  Hamischfeger.  Milwaukee.  Wis. 

Shaw  El4>ctrlc  Crane  Co.,  Muskegon,  Mlcb- 

Travding  Derricks. 

Ilayden  ft  Derby  Mfg.  Co..  New  York. 
Hayward  Co.,  97  Cedar  St.,  New  York. 

Turbine  Water-Wheels. 

Christiana  Machine  Co..  Christiana.  Pa. 

DaytoD  Globe  Iron  Works  Co.,  Dayton,  O. 

Joabna  Hendy  Machine  Works.  San  Francisco.  Cal. 

The  Mine  and  Smelter  Supply  Co.,  Denver,  Colo. 

Pelton  Water  Wheel  Co..  San  Francisco,  Oal. 

R.  Poole  ft  Sod  Co.  Baltimore,  Md. 

8.  Morgan  Smith  Co..  York,  Pa. 

Stllwell-Blerce  ft   Smlth-Valle  Co..    Daytf  n,   Obio 

R.  D.  Wood  ft  Co..  Philadelphia.  Pa. 

Tumbuckks. 

John  Simmons  Co.,  110  Centre  St..  New  York. 

Ttim  Tables. 

Dodge  Mfg.  Co..  Mishawaka.  Ind. 
Arthur  Koppel.  68  Broad  St..  New  York. 
Passaic  Rolling  Mills  C^..  Paterson.  N.  J. 
Wm.  Sellers  ft  Co..  I>hlladelphia.  Pa. 

Ttsrret  Lathes. 

American  Tool  ft  Machine  Co..  Bonton.  Mass. 
Joints  ft  Lanison  Ma<'hine  Co. 
Niles  Tool  WorkH  (\>..  Hamilton.  Ohio. 
Pearson  Machine  Co..  Chicago.  111. 
Potter  ft  Johnston.  Pawtuck««t.  R.  I. 
Pratt  ft  Whltn<'y  Co..  Hartford.  Conn. 

Typewriters. 

Wjckoff.  S4>amaDs  ft  Bi>ni>dict.  New  York. 


Clayton  Air-Compress.  Wks.,  26  Cortlandt  8t.,N.T. 

Deane  8t«*am  Pumn  Co.,  Ilolyoke.  Mass. 

Guild  ft  Garrison.  Brooklyn.  N.  Y. 

John  II.  McGowan  Co.,  Clereland,  Ohio. 

Pfaraon  Machine  Co..  Chicago,  111. 

Stilwell-Blerce  ft  Smlth-Valle  Co..  Dayton.  O. 

Union  Steam  Pump  Co.,  Battle  Cn*ek.  MIcb. 

Valves— Gas,  Steam,  and  "^ater. 

B4Mton  B*>lting  Co..  Boston,  Mass. 

Consolidated   Safety   Valve  Co.,  85-S8  Libertj  St., 

New  York. 
Crane  Co.,  Chicago,  111. 

Cntsby  Steam  Unge  ft  Valre  Co..  Boston.  MtM. 
John  Davis  Co.,  51-71)  Mlehlgan  St..  Chicago,  lU. 
Julian  D'Kate  Company.  24  Canal  St..  Boston.  Mast. 
Eastwood  Win>  Mfg.  Co..  BtUeville.   N.  J. 
Foster  Kngin4>i'rlug  Co.,  Newark,  N.  J. 
Hancock  Inspirator  Co.,  86  Lib««rty  St.,  New  York. 
Jenkins  Bros.,  71  John  St..  New  York. 
Kelly  ft  Jones  Co..  Gn>ensl>urg.  Pa. 
Kennedy  Valve  Mfg.  Co..  70  B«>ekman  St.,  M.  T. 
The  Lnnkenhelmer  C^..  Cincinnati.  Ohio. 
John  H.  McGowan  Co..  rindnnari.  Ohia 
Michigan  Brass  ft  Iron  Works.  Detroit.  Mich. 
PittHburgh  Gnge  ft  Supply  Co..  PlttHbnrgh.  Pa. 
Pittsburg  Valve.  Fdy.  ft  Cons.  Co..  Plttsbi«rf,  PiS. 
Power  Specialty  Co..  12«  Llln-rty  St..  New  Tork. 
Wm.  Powell  Co..  Cincinnati,  Ohio. 
Ross  Valve  Co..  Troy.  N.  Y. 
John  Simmons  Co.,  110  Centn>  St.,  New  York. 
Star  Brass  Mfg.  Co.,  Boat  on.  Mass. 
Walworth  Mfg.  Co..  Boston.   Mas«. 
Watson  ft  McDaniel  Co..  Philadelphia.  la. 
Wellman-S4'aTer-Morgan  Kng'ng  Co.,  Cleveland,  O. 

Ventilating     ^pliances — see  heating  and 

VENTILATING. 

Vage  dlcttlators. 

Calculagrapb  Co..  0-1.1  Maiden  I^ane.  New  Yorii. 
Carlton  Mfg.  Co.,  76  Franklin  St.,  New  Y^ork. 

Watchman^  Tfane  Detectors. 

American   Watchmen'a  Time  Detector  Co.,   234  4k 
2S6  Broadway,  New  York. 

Water-Qosets. 

John  Simmons  Co.,  110  Centre  St.,  New  Torfc. 

Water  Heaters. 

Hayden  ft  Derby  Mfg.  Co.,  New  York. 

Water  Lifts. 

American  Well  Works,  Anrora.  111. 
Clayton  Air  Compn>sa.  Wka..  26  Cortlandt  St.,  N.T. 
Hall  Steam  Pnmp  Co..  Plttsbur,;.  Pa. 
Ingersoll-Sergeant  Drill  Co..  20  Cortlandt  8t.,  N.  T. 
Pneumatic  Engineering  Co.,  128  B'way,  N.  T. 

Water  Meters. 

Builders'  Iron  Foundry.  Providence,  R,  I. 
John  Simmons  Co..   110  Centre  St..  New  York. 
Standard     Water    Meter    Co.,    245    Robtnton    St.. 

Brooklyn.  N.  Y. 
Henry  R.  Wortbington.  New  York  City. 

Water  Power  Installation. 

Dayton  Globe  Iron  Works  Co.,  Dayton.  O. 

Water  Softening  Apparattss. 

N«'W    York   Continental   Jewell    Filtration   Co.,    IB 

Broad  St..  New  York. 
IMttsburgh  Filter  Mfg.  Co..  Pittsburgh.  Pa. 


Water  Ttshe  Boilers. 


Vacottm  and  Draft  Gatsges. 

The  Bristol  Co..  Waterbury.  Conn. 

Hohmann  ft  Maurer  Mfg.  Co.,  Rttchester,  N.  Y. 

Vacutsm  Ptimps. 

Alberger  Condenser  Co..  OR  Liberty  St..  New  York. 
A.  8.  Cameron  Steam  Pomp  Wka.,  B.  23d  St.,  N.  T. 


Babcock  ft  Wilcox  Co..  85  Liberty  St.,  New. York. 
C.  H.  Bradley.  Jr..  ft  Co..  IMttsburg.  Pa. 
I>«'nver  KnginiH^ring  Works.  IK-nver.  C-olo. 
Gas  Engine  ft  Power  Co..  Morris  Heights.  N.  Y. 
Heine  Safety  Boiler  Co.,  St.  Louis.  Mo. 
Ilensbaw.  Bnlkley  ft  Co..  San  Francisco.  Cal. 
Klngsford  Fonndry  and  Machine  Co.,  Oswego,  K.  T. 
Marine  Iron  Worka.  Chicago.  111. 
Charles  L.  Seabnry  ft  Co.,  Morris  Heights,  N.  T. 
The  Stirling  Co.,  Chicago.  III. 
Taylor  Water  Tube  BoWf|d^^J^eF©^?T{?^ 
For  Alphabetical  Index  to  Advcr^xxert  xet  ^a^t  11. 


A    BUYERS'    DIRECTORT 


ater-Worla  Pumpliis:  Machinery* 

dllB-Cbalmen  Co.,  Cbica^,  III. 

\eo.  V.  Uiake  Mfg.  Co..  Ui  Libt>rty  St.,  New  Tork. 

teane  Steam  Pump  Co..  Uoljroke,  Maaa. 

{has.  L.  Uelsler.  M.  R..  Erie.  Pa. 

^eyatone  Driller  Co.,  Beaver  Falla,  Pa. 

Lnowlea  Sieam  Pump  Wks..  91  Liberty  St.,  N.  T. 

•aldlaw-DuoD-Uordou  Co.,  Cluclnuatl,  Obio. 

line  &  Smelter  Supply  Co.,  Denver,  Col. 

now  Steam  Pump  Works.  Buffalo,  N.  Y. 

outbwark  Foundry  &  Machine  Co..  Phlla..  Pa. 

tllwell-Bierce  &  Smith- Valle  Co..  Dayton.  O. 

Jnlon  Steam  Pump  Co..  Battle  Creek,  Mlcb. 

lobt.  Wetherin  &  Co..  Cbi'gter.  Pa. 

t.  D.  Wood  &  Co..  I»hlladelphla.  Pa. 

lenry  R.  Worthington,  114  Liberty  St.,  New  York. 

ater-^orks  Supplies. 

imerlcan  W»'ll  Works.  Aurora.  111. 

V.  K.  Caldwell  Co..  Louisville.  Ky. 

ohn  Simmons  Co..  110  Centre  St..  New  York. 

tar  Drilling  Machine  Co..  Akron.  0>iio. 

liomBon  &  Boyle  Co.,  Loa  Angeles,  Cal. 

J.  S.  Cast  Iron  Pii)e  &  Foundry  Co..  Pblla..  P». 

L  D.  Wood  &  Co.,  Philadelphia,  Pa. 

ellrSinkins:  and  Prospecting  Machinery* 

Linerican  Diamond  Rock  Drill  Co.,  120  Liberty  St., 

New  York, 
imerlcan  Well  Works,  Aurora.  111. 
keystone  Driller  Co..  Beaver  Falls.  Pa. 
tar  Drilling  Maehine  Co..  Akron.  Ohio, 
t.  Ijonla  Well  Machine  &  Tool  Co.,  St.  Louis,  Mo. 
niliams  Bros.,   Ithaca.  N.  Y. 

bU  Supplies. 

Leystone  Driller  Co..  Beaver  Falls.  Pa. 

ohn  Simmons  Co..   110  Centre  St..   New  York. 

t.  Louis  Well  Machine  &  Tool  Co.,  St.  Louis.  Mo. 


NevTod 


irindMflk. 

W.  E.  Caldwel  Co.,  LootoTllle,  Kr. 

Flint  ft  WalllDg  Mfg.  Co.,  KendallTlIIe.  !■«. 

Wire-Drawing  Machinery* 

Iroquois  Machine  Co.,  100  Naasaa  St., 
Morgan  Construction  Co.,  Worcester, 

Wire,  Insulated — see  insulated  wire. 

Wire  Rope* 

Broderlck  St  Baaoom  Rope  Co.,  St.  Louis.  Mo. 
Cooper,  Hewitt  A  Co.,  17  Burllne  Slln,  New  Tt 
Durable  Wire  Rope  Co.,  Boaton,  Mass. 
Hazard  Mfg.  Co..  Wllkea-Barrf.  Pa. 
Henabaw.  Bulkley  Sc  Co.,  San  Francisco,  Cal. 
Jeffrey  Mfg.  Co..  Colnmbua.  Ohio. 
A.  Leachen  A  Sons  Rope  Co.,  St.  Louis.  Mo. 
Phosphor  Bronze  Smelt.  Co.,  Ltd.,  Pblladelpliia, 
John  A.  Roebling's  Sons  Co..  Trentoo,  N.  J. 
Trenton  Iron  Co.,  Trenton,  N.  J. 

Wood  Trimmen. 

American  Machinery  Co..  Grand  Rapids.  Mi^. 

Wood-Working  Machinery* 

American  Machinery  Co..  Grand  Rapids.  Mich. 
J.  A.  Fay  &  Kgan  Co.,  212-232  West  Front  .St.,  C 

clnnati,  Ohio. 
Henshaw.  Bulkb^y  &  Co.,  San  Francisco,  Cal. 
H.  B.  Smith  Mnehlne  Co..  Smlrhville.  N.  J. 
Stow  Flexible  Shaft  Co.,  Philadelphia,  Pa. 


Wrenciies* 


Coes  Wrench  Co.. 
Jolm  Simmons  Co. 


Worcester,  Maa*. 

110  Centre  St.,  New  York. 


Brown  &  Sharpc  Mfg.  Co. 

PROVIDENCE,  R.  I.,  U.  $.  A. 

STANDARD  QAUQES 

that  are  recognized 

Standards 

For  Accuracy 

Standard  Internal  and  Ex- 
ternal Cylindrical  Gauges, 
Standard     Reference 
TJisks,       Standard 
Caliper  Gauges,  Standard  End  Measuring 
Rods. 


Hi 

1!- 

W 

^ 

fi 

■n 

{z 

1 

V    £     ^ 

fi 

kNcr>J 

P 

Complete  I^Ia*  sHo^wa 
iA  catalotfue*  ^wHicH  is 
mailed    oa   applicatioA 


Fleo^e  mention  TKc  Enjvncenn^  Ma^an^ve  ■VM^^«>^  -jou  ^J!Tvl«. 


ENGINEERING  MISCELLANY a 

ATLANTIC,  GULF  AND   PACIFIC  CO. 


HydrmuUe  Dred|re  di^han^ing  through  s.^m  ft.  of  pipe. 

ENGINEERS   AND    CONTRACTORS 

smoiALTimat  Dredginfir.DredginfirMtchines.Land  RecIamalioii,Docks,PierB,FoundatioD8,Bridcct. 

Correspondence  solicited. 
MAIN  OFFICE  t   RARK  ROW  BUILDINQ,  NBW  YORK. 

BRANCH  OFFICES t    StStO  MARKET  STREET,  SAN  fRANCiSOO,  GAL, 
OS  YE8LER  WAY,  SEATTLB,  WASH,  MANILA,  RHILIFFiMB  tSUUtOSm 

WHY  DON'T  YOU  SKKn 

a  little  information  ^^d^       on  the  subject  of 

Drop         ^^^^      Forgings 

=      may  save  you  money !     ^-^— ^— ^^-^ 

Our  Booklet  tells  how  our  Drop  Forgings  are  produced  often  at  a  lower 
price  than  hand  forged  or  cast  products.    SEND  FOR  ONE. 

KCYSTONE    DROP    FORGE    VITORKS 

30tH  ana  Clearfleia  Sts.,  PHilaa«lpHia,  Pa« 


J.  Wm.  Middbndorf,  Prcs.  A.  H.  Ruthbrfooro,  Treas.  R.  Lancaster  Williams,  Vice-Presi. 

Howard  P.  Pacb.  Sec'y  and  Auditor  E.  C.  Hathaway,  G^n'l  Manager. 

Railways  and  Li^ht  Co.  of  America. 

EXECUTIVE  Offices.  Continental  Trust  building, 

BALTIMORE.  MD. 


FINANCES — BUILDS — PURCHASE:^ 

Klectric  Railv^ays,  Electric  I^itfKtintf  Properties.  MTater 
VITorRs*  Ice  Plants*  etc* 

Examinations  made  and  reports  furnished  on  all  classes 
of    industrial   properties.      Correspondence    solicited. 


THE  INDEX  INVALUABLE 


THE  Engineer  who  once  uses  the  Engineering  Index  begins 
to  learn  i^s  value  to  him  ;  and  the  better  he  learns  how  to 
use  it,  the  more  valuable  it  grows.  Its  value  is  four-fold:  (i) 
as  a  reference;  (2)  as  a  means  of  obtaining  the  text  of  articles 
indexed;  (3)  as  a  directory  of  the  engineering  journals  containing 
the  indexed  articles;  and  (4)  as  a  means  of  presenting,  in  card- 
index  form,    a  record   of    engineering  literature. 


The  coupons  sold   by  Thk   Engineering   Magazine  afford   a  convenient    means    for 
procuring  indexed  articles 


Please  mention  The  Engineering  Magazine  vchen  \ou  write. 


£NGIN£EIUNG   PUBLJCATXONS 


E^ng^ineering^    Index 


Five  Years 

of 
£iig^iiieerin^ 

Development 


!"'!!SS- 


Civil  Engineering 

Electricity 

Gas  Works 

Industrial  Economics 

Marine  and  J^avy 

Mechanical 

Mining  and  Metallurgy 

Jlailways  and  Tramways 


'ti:^ 


40,000  Index  Notes 


HHE  striking  value  of  the  work  consists  in  the  fact  that,  for  the  first  time  in  the  history 
of  engineering  science,  it  groups  together  in  alphabetical  order  by  subjects,  the 
technical  literature  of  the  entire  world — not  alone  of  the  United  States  and  Great 
Britain  and  the  Colonies,  but  also  of  Germany,  France,  Belgium,  Swiucrland  and 
Italy.  It  thus  brings  immediately  before  the  attention  the  latest  published  develop- 
ments in  any  branch  of  work;  and  beyond  this,  by  means  of  clippings,  copies, 
translations,  and  photographs  of  published  drawings,  which  the  publisher  of  The 
Engineering  Magazine  is  open  to  supply,  it  makes  actually  available — at  home  or  abroad — any 
portions  of  this  literature  that  may  be  desired. 

The  work  has  been  in  continuous  preparation  by  the  staff  of  the  Magazine  since  January, 
1896,  and  covers  the  five  closing  years  of  tne  XIX.  Century.  It  contains  more  than  1,000  pages, 
embraces  ALL  BRANCHES  of  engineering,  and  clearly  indexes  and  describes  nearly  40,000 
important  articles  and  papers  which  have  appeared  in  nearly  200  standard  technical  newspapers, 
journals,  transactions,  and  proceedings  during  that  period. 

The  volume  is  indispensable  to  tne  proper  investigation  of  any  special  subject  or  branch  of 
engineerinpr  work,  and  must  find  a  place  in  the  working  library  of  every  progressing  cngi- 


neering  office. 


Seven     Dollars     and     a     Half    by    Prepaid     Kxpress 


The  Engineering  Magazine 

120^122    Liberty   Street,    ^ew    York 


rieaie  mention  The  Engineering  "M-agawne  wVen  -^ou  <w(T\xe. 
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Prof.  F.  Reuleaux. 


©6e   Constructor 

A    HANDBOOK    OF    MACHINE    DESIGN 


Authorized  Translatfon  from  the  original  Fourth  Gemian  Edition, 
by  Henry  Harrison  Suplee. 


m 


NY  attempt  to  outline  the  contents  of  this  volume,  even  in  part,  is  im- 
practicable here;  about  all  that  can  be  said  being  that  it  is  a  theoretical 
and  practical  treatise  on  machine  design  almost  encyclopedic  in  its  ex- 
haustiveness.  Perhaps  the  departments  which  stand  out  with  especial 
prominence  are  :  The  treatment  of  ratchet  and  ratchet  gearing;  the  dis- 
cussion of  what  the  author  calls  **  tension  organs"  of  machine  elements,  /'  t.,  cords, 
ropes,  wire,  bands,  belts,  chains,  etc.,  and  their  relation  and  connection  with  other 
elements  in  guiding,  winding,  driving,  etc.,  and  the  antithesis  of  **  tension  organs" 
or  'compression  organs"  for  the  transmission  of  force  and  motion.  Thronghout 
the  book  the  attempt  has  been  made  to  give  the  results  of  actual  experience  and 
practice  and  to  present  the  working  formulas  and  constants  in  forms  suitable  for 
practical  and  convenient  use.  The  use  of  higher  mathematics  is  very  limited.  The 
fact  that  2,500  separate  items  are  indexed  gives  an  idea  of  the  scope  of  the  book. 


Large  Quarto,  i,aoo  Illustrations. 


PRICE.  S'^.SO,  by  prepaid  Express 


6»c  Engineering  Magazine  Press 

/20^/22  Liberty  Street,  New  YoriP^^v^^^S^^ 


P/easf  men/ion  The  Engineering  Mcgasine  when  yoH  write. 


MACHINB-SHOP    EQUIPMENT 


riLE^    ELECTRIC    TRAVELING    CRANES. 


/ 


I 


ton,  70  h^  spfkn,  th.T.cc-  hx-^ut  yjrd  Cr.in£,     Lattice  Girder  Type*    Or^ m^tcriAl 7>aTd  ol  the  Phoenix  Iron  Co* 

INILES   TOOL   WORKS    CO.,    t36    LIBERTY   ST.,    NEW    YORK. 

|ANE  shops,   PHILADELPHIA,  PA.  I    CHICAGO.  We*tern_U™an_Buiymg. 

London.  23-25  Vi^-toriji  Street,  S.  W, 


extern  Union  Buildings 
PITTSBURG.  Friek  BuMmg. 


A   NEW 

ELECTRIC 

HOIST  :  :  : 

FOR   RAPID  HANDLING 
lofLOADS  UNDER  5  TONS 

iThis  hoist  has  a  high  effi- 
Iciency,  is  iight,  compact, 
Iweatherproof  and  practi- 
jcally  indestructible.  Write 
for  descriptive  bulletin 
INo,  01209, 


SPRKOVit  tLtCIWC  COMPANY, 


r»l  Oillc*»« 


iXt^TlC 


FWmc  mcnuon  Tke  E^i;v^«t^^^%  MftflQ-„vm.  tkKca  ^(i^'a.TAt. 


machine:-shop  equipment 
new  modei^ 

Profiling  Machines, 
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DOUBLE  SPINDLE  PROFILING  MACHINE— NEW  M(H>EL. 

A  Machine  of  entirely  new  design,  especially  adapted  for  finishing  accurate, 
intercbangeable  parts. 

Single  and  Double  Spindle  Machines. 

By  means  of  the  two  spindles  a  roughing  and  finishing  milling  cut  maybe  taken 
in  one  setting  of  the  piece,  finishing  it  accurately  to  the  dimensions  desired  and 
doing  away  with  band  fitting. 

Send  to  136  Liberty  Street,  New  York,  for  illustrated  circular. 

PRATT  (Bl  WHITNEY  CO..  Hartford.  Conn. 

OFFICES:    NBW  YORK:  136-138  Uberty  Street.    BOSTON:    144    Pemrl    Street.      VH£LKI>YXS^\k.\ 
21st   mod   Call<»whlll    Streets.      PITTSBURGH:  Prick  Bulldinc.     CHlCkQO*.  4A  ^kmiXXi  CmxoX  ^fiNx««fU 
ST  LOUIS:  616  Nortb  Tbint  Street.     LOUDON:  Buck  &  Hickm&ik  OAd.^  7,  vu\  \  ^?^\X«<!kAVt\ ^«m^ 


PUas^  mention  The  Engineering  Magaxint  u»U»  5»ou  write. 


BUFFALO  - 

FORGE  COMPANY 

...  ENGINES 

worn 

ELECTRIC  UGHTINOawd 
POWER  SERVICE 

TYPES : 

Verticml, 
Simple, 

Conipoi&s»^ 
]>ii*ect«Connecte€l« 


Buffalo  Tahdch  compouhd  Cit6s«£. 

AfVANOCD  fiOLO  fBCDAL.   BOmUjO.   1«ei. 


AT   SUSTAINED    HIGH    SPEED. 


BUFFALO  FORGE  COMPANY.  »»^"=j^P-^N.  y. 

LONDON    house:    39  VICTORIA  ST.     S.  W. 


ro.«     THE  PASSAIC  ROLLING  iILL  CO. 


OficeAWMlD 

N.J. 


W.  a  FAVERWEATHER,  PntM,  A  Tncm.    QEa  H.  BLAKELEY,  Oh.  Emm,    JOHM  K.  COOKE,  Qmn.  Mm. 
Itasign,  Manufacture  and  Conatruct  all  kiada  of  Inm  and  Sceel  Work  fa 


BRIDGES    AND    BUILDINGS, 

Mia,  Power  Stationt,  Traio  Shedt,  Rj^wajr  and  Hiriiway  Bridgca  and  Tiadacia.  Standard  Railroad  ' 

and  Structural  Steel  Work  for  Bnildingi.    Plana  and  Specifications  f onuned  upon  application  _ 
NAMUFAOTURSflS  OF  HISH  SVIADB  mOHs  OPM  HBAIITH  STEKL  AMD  STflUCTUVIAL  SHAPBS. 


[  Railroad  Tontabk 


#^ 


..PNEUMATIC    TOOLS.. 

^*ri#>ijiii.iir,..    ]  ..r,U  (mt  all  (>Lit]:«>!«-i'— .■.hTpfim^.  c*;j';lttnig,  bcjriinc,  *oc«d 

THE    Q.   &    C.    COMPANY 

WmlrfTS  %hm»m  Stft.^  Clilca^        IM  Libert j   St.,  f^r»  Vork 


THE    BRISTOL   COMPANY 


^ATERBURY,  CONN. 
lAAHiit«CUireT%  5*    'MQSIOV^    ^^SSaMSSSO^Qi 'SSSH^BJ^^ 

Pressure  ^^^-^s,>4^c\iumO^Ni^«5^.'^^««rKww»fc\s^ 

-. -^^.    *^^  VAm<K«CT^  ^J\. 


ENGINEERING   MISCELLANY 35 

THE   BUCYRUS  COMPANY 

STEAM  SHOVELS  AND  DREDGES 
EXCAVATING  MACHINERY  OF  EVERY  TYPE 
RAILROAD  WRECKING  CRANES  AND  PILE  DRIVERS 
CENTRIFUGAL  DREDGING  PUMPS 

SOUTH   MILWAUKEE,  WIS.,   U.S.  A. 


HAYWARD  "l^^Z"  BUCKET 


ORANGE    PEEL"    AND      CLAM     SHELL" 

BUCKETS 
Dredges,    Excavators,    Traveling   Derricks, 

Railroad    Excavators.    Derrlcic    Fixtures. 

APPLIANCES    FOR    HANDUNQ    COAL    AND    ALL    MATERIALS. 

scNQ    ron     NCW    illustnatcq    cataloguc 


The  Hay  ward  Co.,  97  Cedar  street.  New  York 


^  GUILD  &  GARRISON,  ^ 

Kent  Are.,  cor.  South  lOlh  Street.  Di^j^Aifi  wm      11     W 

Take  Roosevelt,  Grand  or  B.  28d  Street  Perry         BROOKLTNl     Rl     ■  ■ 


from  New  York. 

STEAM    PUMPS.  VACUUM    APPARATUS. 

VACUUM    PUMPS.  CCNDEN8ER8. 

FILTER-PRESS    PUMPS.  AMMONIA    PUMPS. 

DRY    AIR    COMPRESSORS.  ACID    BLOWERS. 


^ 


TRADE      JOURNAL 
ADVERTISING    ONLY 

Best  medit&ms  of  everx  indt&strx* 
NortH»  -  SoutK»  -  East  and  MTest. 

Representative    and    influential 
Mas'azines  and   Periodicals,  yf  ^ 

I^OMTCST    KNOMTN    R.ATE:s     -    -     BEST    POSSIBI^C    TER.MS 

Address 

Manufacturers*     Advertising     Bureau, 
126  Liberty  Street,    -    -    New  YorR    City. 

Benf.  R.  Western,  Proprietor. 

TELEPHONE.  3840  CORTLANDT.  digitized  by  GoOglC 


y%iar#  mention  Th4  Enginetring  Afo^osinc  when  you  write. 


RAIVWAY    KQUIPMSNT 


Westinghouse 

Friction 

Draft 

Gears 


Arc  now  in  service  on  over 

62,000  Freight  Cars 
2,000  Locomotives 
300  Passenger  Cars 


The  WESTINGHOUSE  Friction  Draft  Gear 
is  remarkably  effective  in  the  prevention  of 
blows  and  shocks*  By  its  use  injury 
to  rolling  stock  is  reduced  to  a  minimum. 


For  particulars!  address 

The  Westinghouse  Air  Brake  Co, 

Pittsburg,    Pa. 

Builders  of  the  Air  Brake. 

Digitized  byLjOOQlC 


Please  tncntion  TKc  Ensxneerins  Ua^a^xve  vsVvetv  ^ou  w\x«. 
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Westinghouse 


Motors 


When  used  for 
Machine  Tool  Drive 
Decrease  the  Ex^nse^ 
Increase  the   Output* 


W«itjtDghou*e  MvhJpaUr  Mator  Driving^  R0tar7  Plmrr. 

For  particular  A,  addre^t 


Westinghouse  Electric  &  Mfg.  Co. 


5a!»  OKlcts  to  All  Larffe  Cities. 


Pittsburg,    Pa, 


West ingho use,  Church,  Kerr  &  Co. 

New  York,  Boston,  PHJadelpHa— Engineers— Pittst tiff ,  Cfalca^Ot  T>timiU 


Under  take  Contracts  for  complete 
Power  ot  Indus  trill  Plaoh  for  every 
parposc.  Their  ofganUattoa  com- 
prises a  larg^  force  o^  engineers  skilled 
la  each  branch  of  work,  thus  enablliag 
them  to  offer  their  cUants  the  most 
expeiJtbus  and  efficient  serWee;  they 
aI*o  sell  the  product  of     .     ♦      ,      , 


Wittiflghouic-CarUM  3000  H*  P*  Stc^m  Engio*. 


Clilcafo 


The  Westinghouse  Machine  Co. 

pjttiburt  Designers  and  Builders  of 

Stran  Enfrlniri,  Qam  Eqff1fi««,  Strain  Turt)tiie»i  Roii«y  n«dfe)ttikM»lt  ^tiMiSQ L€  \ 

Please  pucnlion  The  Engineering  Magasinc  when  \ott  utitc. 


ENGINEERING  PUBL.ICATIONS 


Prop*  F«  Reuleaux. 


^he   Constructor 

A    HANDBOOK    OF    MACHINE    DE:SIGN 


Authorized  Translation  from  the  original  Fourth  Qerman  Edition, 
by  Henry  Harrison  Suplee. 


vSSINY  attempt  to  outline  the  contents  of  this  volume,  even  in  part,  is  im- 

I  I      practicable  here;  about  all  that  can  be  said  being  that  it  is  a  theoretical 

II  I      and  practical  treatise  on  machine  design  almost  encyclopedic  in  its  ex- 
I      haustiveness.     Perhaps  the  departments  which  stand  out  with  especial 

prominence  are  :  The  treatment  of  ratchet  and  ratchet  gearing;  the  dis- 
ission  of  what  the  author  calls  "tension  organs**  of  machine  elements,  /*  ^.,  cords, 
•pes,  wire,  bands,  belts,  chains,  etc.,  and  their  relation  and  connection  with  other 
ements  in  guiding,  winding,  driving,  etc.,  and  the  antithesis  of  **  tension  organs" 
**  compression  organs"  for  the  transmission  of  force  and  motion.  Throughout 
e  book  the  attempt  has  been  made  to  give  the  results  of  actual  experience  and 
•actice  and  to  present  the  working  formulas  and  constants  in  forms  suitable  for 
actical  and  convenient  use.  The  use  of  higher  mathematics  is  very  limited.  The 
ct  that  2,500  separate  items  are  indexed  gives  an  idea  of  the  scope  of  the  book. 


irge  Quarto,  i,aoo  Illustrations. 


PRICE,  $7.50*  by  prepaid  Express 


6»«  Engineering  Magazine  Press 

nO'ni  Liberty  Str««t,  N«u>  YoT\e-:»OOgle 


Flea 


sc   »n.'uHou    I  Wo  Ens.xnc«tv«i8.  Ma,t<i-^^-'  ^^tv  ^o^*  iv--^it  - 


£ngince:ring  miscellany 
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BUSINESS 
STAnONERY 

Should  reflect  the  Dignity 
and  Character  of  the  firm. 
^Q  Q  When  you  order  it 

Talk  to  thrfngraverbyMail 

You  are  sure  of  satisfact- 
ion as  your  pecuHar  ideas 
and  requirements  go  strai 
ght  to  the  man  who  does  the 

t  Where  the  Quality  Counts 


Send  tor  our  booklet 


LITH.  MFG. 
COMPANY 

BOSTON.MASS.,U.S.A. 


Please  mention  The  Engineering  Magaxine  when  you  tprilc. 


MACHINE-SHOP   EQUIPMENT 


HENSHAW,  BILKLEY  &  CO. 


SAN  FRANCISCO, 

CALIFORNIA 

CABLE  ADO  n  CSS.        HENSHAW."    SAH   rPtANCmCCI 


OUR  STQCK 

IS 
COMPLETE, 

OUR  PfllCES 

WHL  IttTiBEST 

YOU. 


Complete  Line  ol  WOOD -WORKING  MACHINERY  on  Hand. 
We  Carry  IRON  TOOLS  ol  All  Kinds. 


VH[£  CAN 

MAKE 

PROMPT 

DELIVERIES 


r^- 


>V     V^ 


OUOTATIOM 
FURNISHEI 

w 

APPLJCATH 


ENGINES    AND    BOII^ERS    OF    ALL     SIZES 
PUMPS,      BLO\¥ER5      AND       EXHAUSTS 


MINING  HOISTS.  CABICWAYS, 


COMPLETE  PLANTS  iNSTALUO. 


r 


;  '# 


J^ 


NORWAUK      AIR      COMPRESSORS 
SUUUIVAN  I>VAVlO"S1i  fs>^\^  ^OCK.  PRILLS 


Pltast  mention  lU  E«tV«etT«4  W(it.»»»  -»*•»  so*  w*«. 


MACHINE-SHOP  EQUIPMENT 


PNEUMATIC 

RIVETING 
MACHINES 

For  Briffge  and 
Structtirat, 

Boiler  and 
Tank  warfc 

MlaLfiuf pictured;  by 

CHESTEfl 

B.  ALBREE 
laON 
WORKS. 
tB  Mahfit  St 
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Allefhflfiy,  P». 


^VE  CAN  save:  you  time 

POHTABLE  Dfi^LLS.  BOILER  SHELL  DRILLS, 

CHOPPING  TOOLS,  DECK  PLANERS,  ETC. 


I  ■  I.I  .  1  1.1,  i;    tLlMiiJC    ■rti.iiil!.    i<U    jiM  t.    JLA^tR. 

THOS.  M.  DAl^LETT  fXl.  CO. 

23d  and  Yortc  Stpeet&,  PHILADELPHIA.  PA.p  U.  S,  A. 


Ilie  Hmsricafl  WatciifHEn^s  Time  BetECtoi  Co  \ 


M  igncto  S  jr  irtiii ,  Bat  ietj  f  jitem, 
FOn    NIGHT  WATCHMEN. 

Mute  ihan  Twi^L^  E  TworSAKU  i» 
u  i«.    SrveA  }-«ATii '  g  u  ATmm  tt . 

EIrciric  Tim€  Systtm^  Masrer 
Clock  and  S^condartcs.  Sfkitct  F*^ 
r^dM  Syifrm.     Firf  .-Harm  System. 

Titat  ^Mordtf ,      fle  lure  to  gci  our 
prJrti.    J    S .  M  O  R  S  E,  Treat, 
lltablkherl    iRS? 
C*ble  ^dtjre^-i,  TAMIVMORSF. 

Hi  ft  7J5  R#««#vaT«  K«*  VoHi.N.  Y . 


MALLEABLE    NICKEL, 

SHOT.  PLATES.  INGOTS. 
BARS.  SHEETS.  WIRE. 
B«st  Quality  for  Anodes.   German    Silver,  and 
Nickel-Steel. 

ORFORD  COPPER  CO.. 

COPPER  BUILDING, 
com.  40Hm  jtmo  curr mrm.,  NEW  YORK. 


Competition. 

It  isTt't  the  competitor 
wlio  employs  cheap  laI>or 
tliat  worries  you. 

And  it  isn't  the  one  who 
uses  cheap  pneumatic  tools. 

Why  ?  Because  you  know- 
that  cheap  labor  and  cheap 
tools  make  high  cost  of 
work. 

Keller 

Pneumatic 

Tools 

cost  more  to  buy  than  any 
others— but  their  product  is 
so  large  that  it  puts  labor- 
cost  away  down. 

Are  vou  using  inferior 
tools  ? 

What  will  become  of  you  ? 

Send  fof  our  new  caialngue.  It  t»  lull  o( 
eood  i<dca.^  for  u^inj;  PneuifiAiic  Chipping  and 
Riveting  H3iDmer»,  RmAry  TMIls,  Fnundwj 
R^nnnmeTS,   V"te  Riveters,  en 


cm 


Philadelphia 

Pneumatic  Tool  Co., 

2 1  St  St.  and  Allegheny  Ave., 
Philadelphia. 

NEW  VO»K.       CHICAGO       PFTTSBLrRGH. 
SAN  FftANCV^CO.       /^^^OV^*i. 


Piease  mention  The  Engineering  Magastne  ikhcn  vou  utUc. 
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rW> 


y      BOLT,   NUT 

WIRE  NAIL,  SPIKE  AND  SPECIAL 

MACHINERY. 


SEND    FOR  CATA.    C 


NATIONAL  MACHINERY  COMPANY, 

TIFFIN,' OHIO,    U      S.    A. 


iMCfff^: 


—  -Hi 


THE  COX  &  SONS  CO., 

Brldgeton,   N.  J, 

BUILDERS    OF 

Pipe  Cutiinj  and  Threading  MachJner}* 

Of  Thirty  Difi&ent  Styl&i  and  Si£», 

Cut  rCFTe4«rhti  our  afx-4nch  engine  dnvoj 
machine  I  whjcli  tui  becaaic  populAf  for 
jsHop  work,  the  cmtatlcng  of  Utgt  neACD 
plants  ani  fcr  ui<  in  mincR,  Attach  to 
it  A  Atum  pipe   2.n6    it    t&   ready  for  ixu. 

New  C«t*losuc  Now  Ready« 

Ph[[ad«]pKia  Office,   .    ,   215  Race  StrttI 


A  TIME  SAVrNG 

THREADING  HaCHINE. 


EITHER    HAND    OR    POWER. 

D«iKned  for  threadins  pipe  from  %  inch  to  j  Inches  iEbclnslT*. 

Ha^nd  criachtne  can  be  taken  out  on  a  job,  mloof  with  otbec 

tooh,  and  Attached  to  a  bench  or  post. 

Fuli  line  of  adjustable  slocks,  dies  and  other  toolh 


THE  mmsTBOHe  m.  ci., 

OMachmcwilh  Power  Au^chmenL  la^c^^t^dt^,  ji,  y.     -        BRIDGEPORT.  CO  WW. 


*^^ 


V/ 


•J4tii;i^l 


IRELESS 


The   Idtest    developments    in    this 
interesting  field  are  catalogued  in 

TELEGRAPHY*     . ,  the  engineering  index.  • . 


Pl,a,t   mcntvou  TW  ¥.^^^^^c^r<^%  M^^a^nt  ^W.  i^o^  ^^e. 
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M 


Every  man  who  has  use  for  a 
grinding  wheel,  a  sharpening 
stone  or  an  abrasive  of  any 
kind,  ought  to  know  about 
Carborundum. 

Carborundum  is  as  hard  and 
as  sharp  as  a  diamond.  It  is 
the  fastest  cutting,  longest 
lasting  abrasive  on  earth* 

GMiiranie^d  to  sav^  m&tt£y  w  any 
sfiii/t  ti'/rerr  tibrasives  are   tfstti. 

Write  your  particular  Deeds,  aud  let 
us  tell  you  what  Carborundum  will 
do  for  vou. 

The  CARBORUNDUM  CO. 


MIAGARA    FAI^I^S, 


N.    Y. 


IROOLOI9   MACHINE   COMPANY 

MANUFACTURE  UNDER  PATENTS 
IMPROVED 

Plaits 

Disc 

Face 

WIRE  DRAWINQ  MACmNEUV 

PLAIN  and  AUTOHA  TIC  DROP  HAMMERS 
SWAOma  MACHINES 
ROLUNQ  MiLLS 

ROLLER   BEARINGS 

Oftice,  150  Nassau  St.,  -  fim  York,  U.S.ft, 


^ 

To    complete    >^our   ecfuiptnents 
yoti  need  a,.. 

Grinding  Machine. 


VITe   build 
Plain 


S    Sizes* 

and    Univ-ersml, 


L 


ljESIU^r^*T\ 


N0,  J  VmVERSAL  QRIMDER, 

tj  inch  Swing,  4^  mch  betwt-^n  Ccnrtrs. 


Ohf  hfff*Jt  n'fV/  /fi/Mf  PHi  iAf  fifjf  smfird 
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If  YOU  use 
Spiral  Gears 

send  us  prints  or  specifications 
for  surprisingly  law  prices  for 
this  class  of  work — we  make 
them  just  as  accurate  as  our 
other  Ime  of  gears  and 
guarantee  Ihem  just  as  fully. 

R-    D.    Nuttall    Company, 

PITTSBURG,    PA. 


THE: 


It  h  rrEQttEnciy  ganecetiiary  ta  Incur  the 
enptnie  of  CUT  GKARS  when  the  cde- 
brBTcd  "WALKERS' 

MACHINE  MOLDED  GEARS 

rurnish  itit  *ainc  Accuralr  V\\\  b^  1  >ue  Rim*, 
Perfert  Form  of  T^elh,  Ap]>To^cd  Prnpor- 
uanit  atidi  fn  addiiion^  fiit^e  ihc  protet- 
(ion  nf  the  Hard  Scale  .Surface  of  tht  Cflsl- 
tnpfor  wear,  i^hilc  Ctsl  Giraricig  prr^^ms  i. 
rclaiivcly  9i>ii  pcroLi^  SLtrface.  We  have 
bough  I  the  f^EAR  AND  row  KR  TRANS- 
MISSION MACHINERY  bij(tin«i  of  the 
Wflllter  Mig.  Co  ^M  Clrvtland,  have  ih^ 
full  line  of  paiunn,  machines,  drnwinEn, 
record  a,  etc.,  and  can  lupply  new  work  or 
Fepjiir»  prompily, 
CAtilogvc  9enl  on  ap^kliciitiDFi. 
THt   H.   Wh    CJILOWtiL  A  SON    CO. 

IkCtTKIIH    ilVKNUI,  4rTH  TQ  IftTH  »TltCrr« 
CHICAIIQ,  ILLh, 

Eattem  SaJfsand  Fnfinccrini;  Office, 
RociB  41D,  PS  Liberty  Slrtet^  New  York. 


Durable 

Noiseless 

Pinions 

Not  the  ordinary  kind  but  Nc^ 
Process  Noiseless  Pinions,  th< 
kind  that  wear  satisfactorily. 

0«t  Qur  Br«w  CmtttloM- 

The   New   Process   Raw   Hide  Co. 

SYRACUSE,  N- Y- 


sill 


Gears  '-t? 

M.jstc  b\'  Clear  E3i|>efT'S  of 
over   JO  ye;irs'  c\i>eriencK% 

B«vtb,  Worm  Gtaia, 

Jnt^tnrnmtx, 

Speodtetft  And  Qulm 

Send    for    Gear   CataIo((lle^ 
K.  M.    ^,500  >Sij[C»  Listed, 

BOSTON   GEAR    WORKS, 

152  PuftcHAse    St  .   Boston,   Masi 


BEVEL  GEARS : 

tjui  thforeiically  corrrct,     ^pc<il]  fj 
cilltieB  for  cutting  WoTm,  Spttiil   an 

HUGO  BILCRAM 

440  N,   Jltli  Stnct, 
PHILADELPHIA,  P 


\ 


HINDLE1 

I   WORM 

GEARIN( 

MORSE 

ELEVATOR 

WORKS 

PHlUIOELPHIi 


CATAL04UC    f 


ntait  meMbn  THt  E*r^««wvi  M^cn^Ht  ^^^  -^fl*  ™^tt. 
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TKe    Flat    Turret    LatKe 

Does  Lathe  Work  accurately  up  to  2  inches  diameter  by  24  inches  long. 


Jones  &  Lamson  Machine  Co.,  spRiNGFiEL?'vErM^rf'*'u^^ 

A.    B.    C.    AND    LIEBCR'S   CODES   USED. 

RKITl<^H  OhhiCE:     Room  6,  Fxchunge  Duilding,  Stephenson's  Place.  Birmingham. 

Kkxnck  and  Spain  :     Ph.  Bonvillaln,  6,  Rue  nhinche,  6,  Paris,  France. 

Germany,  Bki.c;iim,  Holland,  Switzerland,  and  Aistria-Hingakv  :     M.  Koyemann,  Ch&rlottenstrasse 

11.2,  Dusseldorf,  Germany. 


Drilling  Machines^  Engine  Lathes 

We  build  the 
most  extensive 
line  of  Drilling 
Machines  of 
anyone  in  the 
world. 

Our  Engine 
Lathes  are  from 
ij  inch  to 
24  inch  swing. 

Send  for  New  CaUloffue. 

PRENTICE  BROS.  COMPANY,worcestef .  m«».,  u.s.a. 

FORBIQN   AQBNT8  : 

Schuchardt  A  Schutte,  Berlin,  Vienna,  Brussels,  Stockholm,  CoIoci&«~iLad  ^ 

St.  PMcnbttTf.     Ad.  JaaMens,  Paris.      Charles  ChufcbiU  It  Co.,  Utudou  mA  Vvr 


Please  mention  The  Engineering  Magasine  when  you  wrUt, 


MACHINE-SHOP   EQUIPMENT 


IMPROVED      MACHIN£     TOOLS 

tHat    ar«    unsttrsx&ssftci    as    rapid    prOfluceirB    of    r«liai»I*   ^«vo^il 


THE  AMERrCAN  TOOL  WORKS  COMPANY.  Cincinnati,  Ohio. 


TURRETS 

«  l.ii  li  w  ill '».i\c' their  i<"it   in  .1  »»luirt  liiiir 
irnl  w  itln-.M  w  liii  li  in>  niDiirin  sln.p  i>  wril 

New.  Original  and  Patented  Ideas 


«>]t«ii.tll\  .til.ipt«-il  til  iliip'iii  .«tf  DjHTa- 
li"!!*..  >i-nil  J'T  .;.it.il"^ur  trlliii^  all 
aljiMil  thcin. 


i 


I 


n 


sr 


i^xx: 


_2xx: 


-^ 


SCREW  MACHINES 
AND  TURRET  LATHES 

Well  designed  and  accurately  buili 
machines  at  a  reasonable  price.  New 
features  include  New  Wire  Feed,  New 
Chuck  which  reduces  the  Overhang, 
New  Power  Feed  for  turret  slide,  New 
Friction  Clutch  on  the  back  geared 
machines,  and  The  Best  Countershaft 
Ever  Built. 

Send  for  Catalogue  and  Testimonials. 

THE  PEARSON  MACHINE  CO. 

45  W.  Randolph  St.  CHICAGO,  ILL 

Cable  Address,  Pearson  CMca^o    Lieber*s  Code 


Please  mention  TKc  En^xnccrxn^  ^laiasxnc  -uiVetv  nou  -um-U. 


MACHINE-SHOP    KQUIPMKNT 

Progress  -na  Prosperit^r. 


WiM  mpn  who  fwy  for  t^'^ifimif  have  progftseij  fmm  thp  rujM 

UlcHik  tn  the   I^UTcrtfntial  nnd  Screw    Moibt^,  tben  to  ihe  Ijtupijrx  C^O 

ind  finally  la  the  L'riplun,  frt"si  |nrfeci  rcundtiiit^r  oi  »11,  aitd  iwict  tPg* 

;is  emi.-ient  tL*  any  Olher  «>  ji<?  i-f  hliM  L  in  eitktenije.  JJj 

ft  sii^c^ilie  lin^e  of  hin^Hi-prii  cil  iikti  u-iiUhii;  F^irihc  crane  a.tii]  of  S\^ 

hi^lh-cQAt  machine  wak I nK  i"  ^J^«;  H<ervfst.    li  fjidlit^tc»  cvcrjr  ^.prra-  J^J^ 

tirfcn  and  increaii^  the  output  Hlilm^ut  e^peniic  for  power  or   (rant-  hSA 

Tiost^'ionh      It  is  the  inUlsptnsahlt  rripl^l'fvrc  Micaph^a  uf  the  litdiis-  -3[5 

trial  hat  tic.     ^^>y^  d«iaU*r  will  senei  une  for  yj;tiir  mspeccioii  ^incl  t«T,  J^JJ 

JO  ii;4y*'  aiiunJ  use  to  pn^vif  thi'  rt^rimmy  *d  the    ^T^wSw^l  tfi^f  fiO 

Ya\e  A  Towne   Mt-.  to     N\t^   V.irk  Jig 


IM€ 


WHitcomb  Planers 


Have  the  best  shipper  motion  ever 
devised  —  standard  for  50  years- 
to-day  they  contain  every  modern 
improvement  of  value.  To  know 
more  about  them,  write 

The  WHITCOMB  HFO.  CO., 

IXTorcester,  Mass.*  Y7.  S.  A. 


ETwrhardrs*  FstenT 

••  Double  Triple  Quick  "  Stroll*. 

EXTENSION    BASE  SHAPER. 


GOULD  (BL  EBKRHARDTt 

Newark,  N.J.,  U.  S.  Jf. 

Eberhardts'  Patent  Shapers  are  the  most  advanced 
machines  on  the  market. 

Patented  "  Double  Triple  Quick  "  Stroke  gives  100  per 
cent,  more  strokes  over  any  other  construction  of  shaping 
machine  made. 

Patented   Extension   Base  and  Support   to  Table  adds 

rigidity  when   taking  heavy  cuts  and  furnishes  additional 

means  for  holding  and  manipulating  work. 

Write  for  Catalog, 

SHapers*  Drill  Presses*  Gear  a  Ad  R.aclE 

CfittiAtf  MacHines* 

HIGH  CLASS  MACHINE  TOOLS. 


FOR  THE  TOOL  ROOM^ 

We've  got  the  Mn^t  Acoimte^  Most  Bifii^tMi 
and  Most  BcoimmJcal  Shaper  on  the  market. 
The  Weight  of  our  24-1  nch  machine  -  ^  -  - 
4000  POUNDS  NET.  This  extra  metal  adds 
greatly   to   its    RiOiBlTY 


^STAPfOARD  or  ErriClEpffClT^ 


24-int:h  size. 


Built  In  two  sl^es— 15  and  24  inch  stroke. 

AUa    Doubk  Turret    Maiuf^cimrlBg    lathes    and    AutDmatic 
Chucking  and  Turnmg  M;ichines 

Potter  &  Johnston  Machine  ComijaaH 


Please  mention   The  Engineering  Afaj^astnr  when  ^*ou  write. 


MACHINE-SHOP   EQUIPMENX 


Viivni.jiM  I  ri]i  ijii  itUT  New  Hkkfard  Rfldtil 
Iblc!^  liie  upetdlur  lu  rend  itW  dtplhft  tmm  *Cto 
1  it  operalt-i  nt  ^"s  manj  its  twcLvt  diflcrent  dcplhs 

Send  for  booklet,  "56  Points  of  Vantage." 

^e  Sickfotd  Drill  Sh  Tool  Co*, 

■H.         CIMCINNATI,    Ohio.  U.  S.  A. 


BAR.NES' 

Upright  Drills. 

Complete  line^  ranpng 
from  <iUT  New  Friction 
Disk  Drill,  for  light  work 
to  42-inch  Back  Geared, 
Self- Feed  Dnlls, 
Send  for  Cat5iti>e:«Jc  ^nd  Pries. 


Vr.  IT.    Cn.  JOHN 

953  Ruby  St.,     Rocklofd,  til. 


WORCESTER 
Drill  Grinder 

Will  grind  a  Drill 
to  any  a.ngltx  at 
cutting  point 

Send  for   Booklet. 

WASHBURN    SHOPS. 

PtlylMhnlc  Ifltlltiit*.  WORCeSTCft,  MASS. 


,ECTRIC  PORTABLE  DRILL 


Flexible  iSH^ft  i^nd  Oeiieral 
electric  Co.  Motor         i^ 

,  tof  CAiAhfTut  2,  lUuitTdting  our  PORTABLE  TOOLS 
ngr  re^mjng,  grinding ^  metil,^  wqcid  1?*  Btnn*: 

STOW  FLEXIBLE  SHAFT  CO. 

pREDEStC    SCHOFF,    PfOp., 

and  Callowhill  Streets,        -        Philadelphia.  Pa. 


PAN  TOP  RACKS 


or  «»oi-t«t>l«  in  v^riou*  >!&««. 

Not  dama^vd  bx  Hot  ivovlc. 
li^«    also    ■nantifac:iut'«    Tool    Raelca, 
I^«tlk«  Paa*  And  MacKin*  SHofi  Fur* 
■ulttKire  in  Iron  and  Sl:«»*l- 

Ni;W  BRITAIN  MACHINE  CO, 

NK^Vir  BRITAIN.  CONN. 

5*nd  for  ovr  lAf«st  Cftt^lo^tto, 


m 


1  Ulli 


t^^B 


Plco^t  itienlxon  The  E«ii%ncerinii  Mflt^^xme  -af\«*  ^o^  ii.^*e. 
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The  Western       | 
Radial  Drill 

is  built  with  the  greatest 
rigidity,  so  that  it  will  do  the 
heaviest  sort  of  work. 

Power  is  applied  to  spindle 
at  its  lower  end,  on  its  largest 
diameter. 

Any  change  of  speed  while 
drill  is  working  by  turning  a 
crank.  Man  standing  at  front 
of  machine  can  control  every 
operation. 


ASK  US  TO  TELL  YOU  ABOUT  IT 


Hill»     Clarke    (EL    Companxt 

M  a  c  H  i  n>  ry     MercHaAtSf 


t4  So.  Canal  Street, 
CHICAGO. 


Main  Office,  J  56  Oliver  Street, 
BOSTON. 
Chas.  G.  Smith  Co.,  Pittsburg. 


123  Liberty  Strtct, 
NEW  YORK. 


BAUSH  ^^^ 
Ne^w  Boring'  and 
Turning    Mill 


have  two  bearingfs  on  under  side 
of  table  —  one  near  spindle^  one 
near  outer  edge  of  tabk    

These   bearin^fs   are   self-oilinsf.      Machine    has  two 
heads^  each  has  fifteen  changfes  of  feed        

You  can  bore  with  either  head.     Many  other  new 
improvements*     Let  us  tell  you  of  them        


BAISH  MACHINE  TOOL  CO.,  fTIiU'fPfV^ 

AGKNTS  : 

Manning,  MajcwcU  &  Moore»  New  York,  Chicago,  Pittsburg,  Boston,  Philadelphia  and  Cleveland. 
FOREIGN  ;    Chas.  Churchill  &   Co.»  London,  Birmingham,   Glasgow,   Manchester,  Newcastle- 


Chas. 

on-Tync.     ScUg,  Sonncnthal  &  Co.,  London.      Fenwick,   Freres  & 


Co.,  Paris. 

one 


Please  mention  The  Engineering  Magasint  when  yo%  write. 
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"rSTANDARD  TWIST  DRILLS 


AffiMAoeiN  CLE 


INDJ 


EXCLUSIVELY   BY 


o 


MACHINE 
=  K 

FINISHED  RFADY 
TO  DRIVE, 

Chupcf^  Mnd  Better  th^tn  H^iM^-ciud*  Ktr^ 


irrtti/ifT  Fricrjt, 


MORTON  MFG,  CO. 

MUSKEGON  HEiCHTS.  MICM..  U,S.** 


portable 
\y  Under 
\oring 


^^!f 


Sf»ciil  Took  fc*  Rj^ilwAY  Rc|jAif  Sh^pK. 
Rodiui  PUnc*  AttJichmenl, 
ForUbk  MiUtnf  MacLmck, 
'  PortaW*  Ficfcig  Amu,  Boritig  B^ra  for  L^tkc  Wvk. 

il%%  Portabk  Cylinder  Bortnji;  B«rt, 

*  '  ^  ^  Portable  VaIvc  S«t  RoUry  PUnmg  M»chJn«. 

Pcrtjibk  Crj.nk  Pin  Ttuninaf  Machine, 
acHD  ran  ^un  latc»t  CATALoauc 


H.    B.    UNDERWOOD     &     CO. 

..«^,»^««n-  1*^25    HAMILTON    STREET 

Cable  ADoncas:       UNDERWOOD" 
loocs   Ubcd:   LIEBERS    WESTERN    UNtOPi  PHILADELPHIA,  PA.,  U.S.A. 

HERMAN    NIETER, 

39    Co  RT  LA  NOT    STREET,        -        .        -        -        -        -         NEW    YORK. 
NcA¥V    AND     LtoKT    MACHINERY     BUILT    TO    ORDER 

SUGAR    MACHINERY. 

Stacks,    Stand    Pipes,    Tanks,    boilers    and    Plate    Wouk. 


WRENCHES 

GOES  GENUINE 

The  Gocds  that  Wear.    Strel 
bans  aod  rigid  construciion 

Jr.T./^-KKiFEHANDLr' .tf«r4-.         CoBS  Wrencll  Co.,  Worcester,  Mass, 


lli.iiili*^|]<j 


WILIIAM  JESSOP  a  SONSa'D. 


,o^  T00LS.DRIU5.^- 


AU KINDS  ntr^S 


s>itrF«E;D.t»r5ic,^:j, 


Plcojf  meniion  THc  Enaineennu^  Mata«^>ft«i  itWiv  ^o^v  -jiT\^e, 
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BECRER-BRAINARD 


■Ne\ir  Model- 


Plain  Milling  Machine 

embodies  a  number  of  new  and 
important  improvements.  Special 
attention  is  called  to  the  positive 
gear  feed  driae  ard  change 
feed  mechanism  giving  twenty 
changes  of  feed  for  each  spindle 
speed,  and  new  clutch  niechanism 
in  connection  with  the  hand  wheels 


BECKER-BRAINARD  MILLING  MACHINE  CO..  Hyde  Park,  Mass. 


PRESSED  STEEL  TANK  COMPANY 

MrLWAUKEE,  WIS, 


Uc^t  and  Heavy  PUtea  PreflseJ, 

FliMiffed,  Deep  Stamped,  Forced, 

or  Dtawii  to  6lt»p« 
5ctiinle#«  Steel  Tonki  for  Air, 

Water,  Oasea.  Hn  Extt  it  Kt>1  alien » 

Ltshtln^  Sysieinst  Eu, 
SeuBleaf  Steel  Umnttt  Boilers, 

Air  Brake  Reservolra* 

Qas  Re^rvolr*,  Cyilnden 
PreAMd  Steel  Barrels  uad  Shipplag  Driiiit* 
5caaile«.4  Sierl  SheJln  for  5odm 

Founlolns,  Boilers,  Carboiutort, 

Domes,  Explosives,  Etc. 


MILLING  machine: 


combined  *ith  iay 

IRON 
PLANAR 

nrhpcla  from  Her^ 
xonUl  to  VotJc^U 

Witb  it  milinj, 
har^w  »nd  planing 
on  be  dont;  on  4 
<astmf  At  one  t€t- 
tteg,    S«nd  for 

Citml«90«  Mo.  61. 
TheAdiim  Co. 


The  Wtteibury  hml  hmirf  &  Mtcliine  Go.| 

WATCRBURY.    CONN..   U.   8.   A. 

DcsitMn  acd  Boildcrs  of  Sbect-JNctal-Workiaf  aad 
Special  Machlacry  Desalted  la  Cataloiaci. 

A — Automatic  Rivet   Machines. 
B — Hinge  and  Butt  Machines. 
C — Cartridge  Machines. 
B — Drop  Screw  and  Foot  Presses. 
O— Tube  and  Rod  Drawing  Machinery. 
H— Hydraulic  Machinery. 
L— Spinning  Lathes,  Edging  Lathes,  etc. 
M — Open  Back  Single  ^Acting  Power  Presses. 
N— Pillar  Single  Acting  Power  Presses. 
O— Double  Acting  Power  Presses. 
P— Rolling  Mills  for  Sheet  Brass,  etc. 
S— Shears  and  Slitters. 
T — Furnaces,  etc. 


A  RIVETER  THAT 
RIVETS  300  34  Inch 
Rivets  in  an  Hour 


is  the  h.indiest  kind  nf 
a  tool  to  have  arounk 
uhcrc  riveting|[ni  us  t 
dc  done. 

A  BetHleHem 
Alitfator    Portable    Riveter 

will   work   in   any   positton  -    requires  but   little  air 
and  can  be  run  by  b«^ys.       Send  for  our  Rivet  Book. 

Bethlehem  Foundry  &*  Machine  Ca, 
so.    BeTH\.£.H^\l^«  ^K. 


P/rasr  mention  The  Engineering  Magasine  wK«n  ^ou  wnte. 
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BALTlMORE,MD.»_ 
Mamufacturers  ahd  Designers  ofm.lwndsof 

HEAVY  MACHINERY. 

REaummefiRST  Class  workmanship  and  materials. 


MftCHlHE^^I^iiSGEARING  , 

MACHmERYl'^  WHITE  LEAOi^^f  ERTIUZER  WORICS.  i 

GRAIN  ELEVATORS^n^ FLOUR  MILLS,  BRASS,  COPPER 
fc,   v.^™  FUTEFlOmHG  WLiS.  CABLE  iriMW^fht  flWiWAYS,  J 

POOLE-IEFFEL  TURBtNE  WATER  WHEELS-^ 


Tabor 
Vibrator 
Molding    i? 
Machines  Dffi 

For  those  who  prefer  them,  and  for 
II  work  of  large  size,  where  Power 
jamming  Machines  run  Into  large 
Igures.  We  are  prepared  to  build 
land  Ramming  Molding  Machines 
^ith  Power  Pattern  Draft  of  our 
itest  design  combining  the  Vibrator 
nd  Stripping  Plate  principles  so  that 
ither  or  both  may  be  used, 
he  Machines  will  be  free  from  link- 
ge  or  gearing  exposed  to  foundry 
and,  and  will  be  sold  at  such  a  price 
s  will  meet  every  requirement  of 
liose  who  desire  light  and  inexpensive 
lachine.s  of  this  type. 

HE   TABOR   MANUFACTURING   CO. 

1742    Hamilton  Street,  Philadelphia 


Our  Hand  Machine 

Tins  ^!achiT>c  will  cut  z^ni\  ilin.id  u  inch  pitirwltet 
II  sH  bv  kind,  Tht  MKkKEr.l.  j»re  lU  on  I] 
Muctiine^  i.u  ihe  m.ii  Ll-i  Uii^i  wilt  du  tlii>i^ 


Send  for  fr^e 

llftiStrattd 

Csialogue, 

showing  thi 

fntny  %\yl€% 

wa  makep 

thflJr 


THE    MERRELL    MFG.    CO,, 

10  CuHK  Slrectp    -       •    IDLEDO.  OhJo,  U.  S.A, 


Consult   the    Engineering 
Index  in  this  number. 


WHY 

Ko  to  the  expense  and  delay  of  carting  your  pipe  to  a  greM  expensive  pipe  machine*  to  be 
tlircadcd,  when  the  work  can  be  done  ON  THE  SPOT,  at  a  fraction  of  the  cost,  whh  a 
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Z  t-A  TON   STEAM    HAMMER 


'(ijA9#c%. 


w^ 


PHItADELPHIA,    PENNA. 


Steam  Hammers 


A^offf.'Wes>iowherewttha2.!^  ton  Hand- Acting  Steam 
Hammer  wiih  Bed  and  Anvil  Block  in  position. 
Takes  Steam  above  and  bebw  Piston* 
Has  balanced  Piston  VaJvcs  and  Patent  Exhaust 
arrangement. 


"THE  RAPIDITY  AND  WEIGHT 

The  Beaudry 

POWER 

SIMPI^E* 
CFFICICNT 

EiEAUDRY  &  CO., 


Charles  Churchill  &  Co.,  London,  E. 
C.  England,  Agents  for  Great  Britain. 


OF  TH€   BLOW  CAM   BE   PERFECTLY  GAUGED.' 


Champion 

HAMMER 

DVRABI^E, 
ECONOMICAI^ 

12  sizes  for  every  class  of  work. 

6  Oliver  Street, 

Boston,  Mass.,  U.  S.  A. 


eARRETTZJUCK!; 

are  the  STANDARD  Jacks  for  uses  in  the  Machine  Shop  or  Foundiy 
and  for  all  Construction  or  Track  Work.  BARRETT  JACKS  are 
made  in  17  sizes,  with  capacities  from  1  to  15  tons,  and  they  aro 
adapted  to  every  lifting  requirement. 

Light  Quick,  Powerful,  Durable  and  EfficienL 

Send  for  Catalograc  and  Prices.    Manufactured  exclusirely  by 

THE    DUFF    MANUFACTURING    CO. 


V«iu— AUcghcny,  Pa. 


PITTSBURG,   PA.,   U.   S.    A. 


PUNCHINQ  &  SHEARING  MACHINERY 
STRAIQHTENINQ  &  BENDINQ  ROLLS, 

■TO..  INOLUDINtt 

Numerous  Time^Saving  Deviems, 

INDI8PBN8ABLB  IN 

Modem  Bridgm  and  Boilmr  Sho^B, 
Ship  Yards,  Etc. 

nMi0PbuU^MMcbiBe,wiihPmeum»dcjMckB,  HILLES  &  JO^BS  CWW^^^HO 
/orC/MmpiagthePUte,  WILMIN^TOH*   O^l.l0t«  ^W«.» 

P/ease  mention  The  Engineering  Magazine  when  yoik  nnri»«. 


FOUWDRY    EQUIPMENT 

BUFFALO  FOUNDRY  CO.,  B»ir»io.  n.  t.| 

Large,  Strong.  Difficult 


CASTINGS 


PUNT. 


Up  to  loo  Tons  in  AVeight 
I  CUPOLA  IRON 
MADE  FROM  ]  A|R  FURNACE  IRON 
^SEMUSTEEL 
..,Ho  Casting  or  Order  T<m»  Urp. 


GARRISON    FOUNDRY    COMPANY 

Sand,  Patent  Homogeneous  Steel  and  CHILLED  ROLLS r  HaskiD'a  Patent 

Double  Spiral   Pinions  and  Rolling    Mill    Castings   of    every     desciipHon, 

|0E  kUn  WORKS.  Ninth  and  Bingham  Streets*  S.  S.,  PITTSBURG.  PA. 


lOLLING  MILL 
lACHINERY  ^ 


OPEW  HEARTH  STEEL  CASTINGS 

AtE  FU  RIM  ACE  AND  CIPOLA  CA^TINCiS 

SPECIAL  MACHINERY 

DIAMOND  DRILL  &  MACHINE  CO., 

B1RD5BOR0,  PEN^U. 


Black   Lead  Crucibles 

For  MciUng  Steel,  Brass^  Bronze  ard  other  metals. 
STOPPERS  and  NOZZLES  for  Opgn  Hearth  ^rd  BE^^'^EMER  LADLES 

ESTABLISHED    I866       R.     B-     SEIGEL  tNCORFORATtD 

iS24'34  Cattoinhiil  Str&ei,    Philadelphia,  Pa, 


Li  1  a 

«?^5a^-"4 


"Little  drops  of  water. 

Little  grains  of  sand  -*' 

make  cores^  but  Ths  Millet  Core  Oven  bakes  Ihem  jusi  righ: 
so  that  rhey  make  perfect  castings.  D(>ijbie  doors^ — one  cbs» 
ing  the  oven  when  Ihs  other  is  open — saves  fuel  and  saves 
time, 

Send  flit  OUT  ntw  iMiLi^tniteci 
Caialii^we  a'Mng   full   particular*. 

MILLETT  CORE  OVEN  CO. 

Srightwoodj  Mass, 


1      AlVir^rC     SO*^   STEEL 
L^nlH^JlL^S     WELOLESS    FLANGES. 

FoftGEo  AND  Rolled  FROM  SOLID    STEEL    INGOTS» 

jllTABLE    FOR    HfGH    PnCSSUftC    STEAM,    WAT£ft    OR    GA8    LINES. 
FOn    DeTJ^^tS    AS  TO    PfllCE«.    Etc    ADDIICSS 

[ATROBE  STl.£.\,CO>  p^^%°>^v''ddc?H".r'*"' 
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They  SAVE 
the  FURNACE 


Colliau 
Cupola  Blocks 

are  made  of  th«  toughest,  mast 
refractary,  most  durable  days 
obtainable  anywhere.  They  out- 
wear  any  other  furnace  llnlnf , 
This  makes  them  the  most 
economical  lining  you  can 
possibly  use.  The  inventor  of 
the  Colliau  Cupoia  Furnace 
vouches  for  Iheir  merits. 

TKey    Fit    An^r   Cupola. 

The  shape  has  much  lo  do  with 
their  success,  but  it  is  not  the 
whole  thing:  I  it  is  the  material 
they  are  composed  of.  which  is 
the  best  that  money  will  buy, 
D^n'l  compare  this  block  with 
Ohio  products.  Ohio  is  a  good 
State  for  Piesidenls  but  not  for 
High  Grade  Clays. 
/  hav^  Everything  far  a  Foundry 

F.  B.  STEVENS 

I  Ciwt*  Griswold  and  Atwatcr  Sts. 
I  DETROIT,  MICH. 


35  Siyles  and  Sizes 
Perftct  Workinajisliip 
Substantial  Designs 

Catefully  fitted  mecliaiiism 


B-F-STURTEVANTCO. 

BOSTON,  MASS. 

NEW  YOWC  -  PMTLABEIFKIA  '  CHICAGO 


Digitized  by  LjOOQLC 


Picase  mention   J  he  Enginccr%:xg  J\iai;iicuic   tclicn    \ou  ivri'.o. 


PO^VER-PLANT    EQUIPMENT 


BROWN  CORLISS  ENGINE  CO.^^^iyss. 

Manufactarers    of    CORI.ISS    ENGINES. 


VERTICAL  and 
HORIZONTAL 


WOOLSTON  &  BREW, 
3?  CortEjndt  Strtct, 

New  York  City. 
BOSTON,  MASS,, 

1  7  b  Federal  StT€<t. 
J.PIERPONT&CO.. 
PhlLidclphij. 


HOtSTiKO    AND    MINING 
MACHINEHY. 


Main  Office:   coftLiaa,  wis. 


ROLLING  IWCLL 
WORK  Jt  ^  ^ 


Paciiic  Cooxt. 
BROWN  3BALEaE^C0. 

jSjtn  FtuiciBC9»  CmL 

Southern  Affcatx* 
SOUTHERN  CAR 
MFG,   SUPPl-Y    Oa 


HAMILTON-CORLISS 

Corrcjpondervce  SQlicittd,   CaJJ  forCatAlogKl 
Highest  Cfficicncy  and 
Superior  Construction. 

Non-Condeiislnf,   Condensing.    Compound 
Triple- Expansion  or  Quadruple  EKpanslon. 

Close  Regulation  and  best  attainable 

Economy  of  Fuel  and  Steam 

The  HoDven,  Owens,   Rentschlcr  Co.. 

Hamiltnn.  Ohio.  U.  S.  A, 


A  M  erIcAn  plex  CompoUn  b  En  gIne^ 


Saves  Fuel.  Saves  Time.  Saves  Repairs 

Does   its  work    rcgulaHyt   thoroughly,    uitisfACtorilj, 
.\mi    cWsti't   make  a  noiac  about  iL       An   up-to-dmt« 
jifrxlm  I     nf  skill  antj  exprrirncc.     tLnsttiHi^  genera 
lors^  moturti,  it  El  uur  own  m^Ltf. 

AMERICAN    ENGINE    CO.. 

3Q  RARITAN   AVC.       BOUI^O   BROOK,    N,  J. 


FRICK   COMPANY.    Waynesboro.  Pa..  U.  S.  A. 


Crandem  Compound,  J      E€UPSE  CORLISS  ENGIHES. 

4D  to  looo  H.  P.    A]  I  styles   Send  for  Il]uBtr<4tcd  Catilogye. 
ALSO  BriLDERS  OF 

Electric  High-Speed  Engines  and  Ice 
Making  mi  Refrigerating  MacTiinery. 

HEW  YORK  OFFICE: 
Taylor  &ullflin|f,  3^-41  Cortlanilt  St. 


7I\©  li:i!*  lut  tlmr  Ui  rrad  tHe  m;*ri\'  jo  urn  alls  of  hii  prfjfw*ion  ;    hut  he  muit  keep  m  l&uch  vit] 

|Bll»y  '^^  priPijrftMi  of  ihu  scicnut.    TiiK  ENt;iMpRRiHc;  Index  alone  cnakes  chi*  pos^ibl^,  by  uotitk\ 

'  ,         ,,  v:.t*:h  TOcvUiih  '^bit  kii.'i^ii^  i^ttkle^  in  the  leadiii};  journals  ftf  the  preir|aus  month /and  bi 

!#  tl  jg  I  fl,  O  ^  T        supply 'mg^  a^  tiomvfv'A  t usiit  \\\t  IaiW  vtiiA  faV  c^:  w^  w.t<\c\t  Kia&eT^"^ . 

■        ■  ™ 
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Built 
'ay  the 


I  II  r*  A  \1        I^E  MAKING  and 
ULV/rtl>l        REFRIGERATING 

MACHINES 

of   anv   deilTcd   c»p»cUy 

VULCAN  IRON  WORKS 


SAN  rRANClSCO,  CAL.,  U.  S.  A. 


Steam  Plant  for  Rialto  Building,  fR^jcisco, 


I  wo  Rati  cries  of  Biibcock  ^  W^kiix  B-iikm. 
Two  Tandem  Compound  Ideal  Kneines,  Snow 
Duplirx  Feed  Pump*.  Gotibert  Fced-Wsiter 
H«ai«r^  and  XsLtional  Oil  Hurnmj?  System 
rnrni^hri!  and  iniLallcd  complete  by 

Chas-C.  Moore  &  Co.  Engineers 

Main    Orncc  : 

32    FIRST    ST.,    SAN     FRANC  J  SCO.    CAL, 

BnANCHCsr 

New  YORK,  t302  HAVCMCVER  BLDG. 

Lo9  AHQCLO,  32t  Tnu^T  Bvoc  ScattlCh  2ia  SECOND  A¥E.  flO, 


h  F.  BJ^RTLETT  ^  CO.,   \ 

Manufacturers  of   .    .    . 

Ste&m  Pile  tfaviimers 

and 

Corliss  E^ngines, 


PLATINUM  CONTACTS 

FOR 

GAS  OR   GASOLINE    ENGINES 

ALSO 
PLATINUM  Ware  OF  EVERY  DESCRIPTION 

J.  C.  ENTRIKEN,  MALVERN,  PA. 


ONLY  ONE  There  is  only  one  Engineering 
uni-i  unc  |„,|ex- that  published  in  The  En- 
gineering INagaiine.  If  you  don't  use  it  we  shall  be 
glad  to  write  you  of  its  many  advantajies. 


Some 
of  the 
Reasons 
Why 

we  rj^tirt  ouf  engine  U  vorth  more  (h#noiher« u*— 

8«Cmma«  i(  ts  the  most  perfect  belf^iJiog 
er^i^lnein  eMiftenee,  r«iucinf^(rlci^ioi)  and  wear 
\^-y  ^  mini  mum,  and  nvipg  oib 

EtttCattatt  the  valve  Buconutlcally  takes  up  lis 
own  weatr  and  alii^;iys  remaiEis  iieam-tif  ht^ 

B*cav.a«  ^,*^e  governor  not  c»t>Iy  li  wonder- 
fully sensitive  and  regulatet  V«ry  clolely,  but 
is,  very  ^imple^c^^ilj^  adjusted^ and  cannQi  gec 
otjt  of  ordrf. 

B«eatta«  the  engine  haiadjitfTinent^ln  tnaici 
►  ►raTinir*,  ccnnei![mg  rod,  and  elsrwhrre^ 

BaCaUfttt  there  is-  nnthiu^  abouT  the  mjpne 
w  hkh  ha§  noi  heeti  ^  pro^'eil  siKceii, 

BALI^     l^NGINX:     CO* 

Chicago  OFFtcir    ts?e  MOMAbNcci^  Slock 


SKINNER  ENGINES 

STEAM-TIGHT   VALVE   ECONOMY 

Friction  less  governor  requir- 
ifig  no  oil  and  giving  abso* 
lute  reguUtion     ::     ::  ;: 

Ease  of  aLdjuslment  and  efi- 
tjrft  removal  of  all  parts. 
Only-  automfttlc  oiling^  and 
oH    purifying  system     \:     :: 

N«w  Catalot  J«et  Out    w  V 

SKlNNt^ ^HQAH^  C^.v^V^:  \ 


Please  mention  The  Engineering  Magazine  when  yoM  v:r\U. 
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ALUS-COALNERS  CO 


f  vcsi^,  ttjiaatm  MTU  oa. 


SOLE 

BUILDERS 

OF 


iW  illSS  li 


FOR  ALL 

POWER 

PURPOSES 


REYNOLDS  30  MILLION  GALLON  TRIPLE  EXPANSION  PUMPING  ENGINE 

BUILT  FOR   METROPOLITAN  WATER  BOARD,  boston,  mass. 
TKis  Engine  Holds  tKe  IVorld's  Record  for  Cconomx 


OBNBRAX^ 


MTON.  ftMi4  at  Vn^  BUfr 
ITtlBOlO.  rikk  BHkhu 

mruroLUb  On  SKkuc*  n 

imrSK,  W4*  I^WMTi  Stnct 
U.f  lAnOTT.  DmIi  »«k 


omcs 


iCIIICA60.t^IlUI.SJl 


:  .,.    vv.o   Hnt^^'-'^'f^'"*''^  V.va:.cv=\vc  -A\\ctv  nou  ■arrwt. 
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Robt.  Wetherill  ®,  Co. 

CHestert    Pa. 

M  an  «a  fa  c  1 1&  r  e  r  ■ 

Corliss  Engines 

Berry   Safety   Boilers 


special     Engines    for    Rolling     Mills, 
Street  Railways  and  Electric  LrigKting 


^^! 


Rice  S»  Sargent  •»>  lm|>roved  Qreene 

gNGINES 

LEAD  in  results  obtained  on  railway  and  electric  light  work. 
EXCEL  in  the  o|>eration  of  direct  and  ahernatin{;  current  K^ne- 

rators  in  parallel. 
GUARANTEE  unequalled  speed  regulation  for  textile  and  other 

plants.     Revolutions  from  80  to  150  ptr  minute. 

Providence  Engineering  Works,  Providence,  R.  I. 

Amerioui  LIceoMCS  for  Schmidt  System  of  Super- 
heated   Steam.     Great    Eoonomles    Quaranteed. 


[i^OlTHWARK  fOUNDRY  ft  MACHINE  CO 


PHILADELPHIA,     PA, 


SOLE  BUILDERS  OF  THE 


XJ;.  PORTER AlL[NEN(ilN[ 


^  II  ADAPTED  TO  EVERYCLASS  OF  SERVICE 


,  •••Blowing  Engines 

Weiss  aOTftM.lw\KisgM4\\3«gg^^ 

Please  mention  The  Engineering^  Afaf;astnc  ^"heyt  \o\i  "wrritc. 


POIVCR.PLANT   EQUIPMENT 

IFRANK  M.  PIERCE  ENGINEERING  CO 

136    BROADWAY. 

NEW  YORK.  N.  Y. 


ST.  LOUIS  Corliss         Engines 

WILLIAMS  Vertical 

ALLFREE  Automatic 

CASE  High  Speed      " 

Com pletc  Stea o  Pii Bts.    Wr  Itc  for  Cct^lof a< 


.The  Ball  &  Wood  Co.. 


Simple  •  •  ■  « 
Com  p  o  i&n  d . 


Automatic 

Cut-off 

Elnglnes. 


liorizontml 
mimd 


Stfld  (Of  Of lerlptlve  Catiloitte. 


OFFICE,  m  LIBERTY  ST.,  NBW  YORiC 


THE  WM.  TOD 
COMPANY 


Blowing 

Reversing 

Electric 

ENGINES 


YOMNSSIgffid^.  OHIO 


PlcOJ*  mr^lie^* 


V 
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Harrisburg' 

£.  n  g'  i  n  e  s  • 


HARRI8BURQ.8TANDARD  FOUR  VALVE  ENGINE 


A  new  and  ihoroujrhly  developed  type,  affording  the  Highest  Economy  and  Greatest  Simplicity  ever  attained 

in  an  Automatic  Engine. 
We  build  Seven  styles  of  Automatic  Enf^ines  to  suit  every  possible  kind  of  High  Grade  Power  Plant. 

Complete     Steam      Plants     Ccmippe^     uritH     tHe 
ScHmidt*s  System  of  HitfHly  ^fuperHeate^  Steam 

SIZES  10  TO  3.000  HARRISBURG  FOUNDRY  >«ND MACHINE  WORKS 

HORSE  POWER  HARRISBURG,    PA.,  U.  S.  A. 


TtR  WsirrRi)  IS9Q  FiMfinK 

J_aJ_i 

>^7\\ 

ll(u  uolluU  aau  uiyilluv 

k                 Awanicd  Gold  Medal  at  Pan-American 

^     SINGLE  CYLwBeRS-^'^** 

^B                                    3  ^  to  90  Actual  Horse-Power 

B    DOUBLE  CYLINDERS- 

H                                   25  to  500  Actual  Horsc-Powcr 

^V         I^arge  sixes    in    successful   operation,   driving 
^V     dynamos  for  lif^hting  and  power  purposes. 
W           Inquiries  soiicited   for  large  units  to  operate 
f          with  natural,  illuminating  or  producer  gas. 

STRUTHERS -WELLS  COMPANY, 

WARREN.   PA. 
New  York  Office:    No.  26  Cortlandt  Street 

The  WEBER  GASOLrNE  ENGINES  and 

HOISTS.. 


In  "writini;  Itur  our  c  si  Lai  Incite  ^Tkd  K-^l  ii  mofi  i  a  k 
»tflU  II     r.  and  fHiTlJw^e  warned. 

WEBEIt  US  AND  GASOUNE   ENGINE  CO. 
Box  H15N»  tLiiiiAji  CrtT.  Mo.,  U.  S,  A, 


"Btlllt  todo  Worit" 

NATIONAL    JUNIOR   GASOUNE 
ENGINES 


■ALCK  AqCHTV 
Lunl  Mti^^it  A  di  ^ 

r  n  h  rd  Miii*^    S  u  ftp]  v 

r^,^  Ornsiha^  Ntfh. 
l'nitrdSi4te«ura[Tr& 

K3,nii,Ai  Cily.  Mil. 

^liiiir    Wii>rlin,    i^aii 
KT.iint  itiri^   CaL 
BurriJ«;c     N.     fiHipvr, 


BUILT  I^T  AKC^KftftMl,  «RSCMi 


PUase  mention  The  Engineering'  Magaaint  wK«n  ^ou  write. 


'     POWER-PLANT  BQUIPMCNT 


WiLLANS  Central  Valve  Engines 


American   Manufacturers 

Bradley  Manufacturing  Company 

Pittsburg,  -  Pennsylvania 


STANDARD   SlXCS 


Digitized  by  VjOOQ IC 


RfGse  mention  TV«  Ei^t^i^ecTini,  Ma^^^^e  ^^t^  ^.*  w^t*. 
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^5 


Geary 
Water  tube 
Boilers 


C.  H.  Bradley,  Jr.  &.  Co. 

SALES     AGENTS 

Pittsburg,        -        -        -         Pennsylvania 


CATALOGUE    UPON     APPLICATICN 


Digitized  by 


<^c 


PUast  mention  The  Engineering  Magazine  when  ^ou  turtle. 


PO^ER.PLANT   EQUIPMENT 


ST.  LOUIS  MQ. 


,fl!aiS»l.. 


The  Babcocr 


PHOENIX VI LLE  PA. 
5T.LDUIS  MO. 


B5  LIBERTY      ^T^ 
MEWVOR 

"CLOVE  B03CE 
ALt.    FOREIGN    OmC 


^(  MUOR  OUR  BOOK'STEAM* 


BOSTOf*rf 

PKILADEI-PHIA. 
SAN  rRANCI*^CO 

»  FIII%T  aT 


B»^'\NC  H    OFF  IC   r  S 

lU  IHIUHlKTTr  KPC  1 1  *  f  AEfOSfiM  r  t  sT 

[>|TT  S  Bi-i  RGH 


ATLAF^T.-V.OA- 

S17  tQMlTAHlLIL  aL&«. 
f  S   T     1    AS[>        MEXICO     Cilf 

r  m,..  1  ■.      fU  LtG  7  4\  tHiil?*  -n.  yWi 

**  H  A\  A  fH  ^^  ,  C  L.  O  A 


THE  ATLANTIC  WORKS,  EAST  B05T0IS 

STATI**"  ^  ^i^    TANK5.KIER5.  >-> 


^A%rfffrf£Mir 


%.MTM: " fi^tJfw    wwv/vn    \fr   crSffr 


AlJ^riA^^^l^^i^^t£¥mf£S^^^CUM^^ijMj^^ 


-WICKES- 

VERTICAL  WATER  TUBE  BOILERS. 


Orv'ic:: 


NewYork    Pittsburg 

9  S     L I  &  t  R  T  Y    ST.  F  R  I  C  K     3  lC  &  , 

Chicago     Denver. 


^i\*  »M^(i^tn^  tvti' ' 


SCH^    FO^    C.KtKV_ti^, 


P1*ai*  *wititW»  TW  Einf*«*n»t 
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&teel  Plate  Construction 


STAND  PIPES, 
PENSTOCKS. 
SELF-SUPPORTING 
STEEL  STACKS. 


TANKS,  STILLS  and 
CONDENSERS 
..  for  .. 
OIL  REFINERIES 


BOILERS. 
HORIZONTAL  TUBUUR. 
VERTICAL  TUBULAR  and 
PORTABLE  TYPES. 


Inaviiries  solicited  for  Standard  and  Special  rWork. 

STRUTHERS- WELLS  COMPANY,  Warren.  Pa. 


The  Taylor  Water  Tube 
Marine  Boiler 

Especially  designed  for  yachts  atid 
I  a  u  nches.  New  catalo  gu  e  dftscri  bes 
the  principles  o(  the  boiler  thor- 
oughly.     Sent  on  application. 

TAYLOR  WATER  TUBE  BOILER  CO., 

321  Franklin  Strtct.   Detroit  Mich. 


CHANDLER  &  TAYLOR  COMPANY,  KIXTI  a. 


MAf^U  FACT  HIRERS      OF 


Sinfle  Cylif^er  atid   Tind^m    Comppund    Automalk   Ct>l  OH   Fnfinis.  Plain  Slide  ViT- » 

Efigines,  Douttc  Enginrs,  Horliofttal  TubuUr  Boilrri,  Firrbox  BoHew, 

Uprrght  Boilers,  Saw  Mills  ind  Saw  Miir   machh..iy. 

COMPLETE   POWER  PLANTS,  ^'   '    '^'    ^'  '  "*"^^    '"^         '"•'"  ' 


THE  ENTERPRISE  BOILER  COMPANY, 

YOUNGSTOWN,  OHIO.  U.S.A. 

Stmml  Plants*  Blmst  l*tamaces»  Xanks*  Ileav^  R.ivetecl  Pipe*  Stmakd 

Pip«s»  Boilers*  Self«Stapportin|(  Steel  StacHs*  toadies*  I^adle  Cas*Se 

Hea'vy  Plate  l^orH  of  everjr  description. 

STATE  YOUR  REQUIREMENTS.  INFORMATION  CHEERFULLY  FURNISHED. 


IF   YOU 


aSopt  Boiler  Door  Arches  and  Jambs 


ALSO 


Fire  Blocks  areTon^ued  and  Grooved 
12'  and  24  '  Lonf 
12    and  13  *  HigK  6"  Thick 


M.liKl'FACTfRED  BV 


McLeod  ^  Henry  Co. 
Troy,   iSr.    K, 


CAN  SAVE  YOU  A   LOT  OF  TROUBLE   MID   K  ITTHJ^  W^taOH 


Digitized  t 


^ 


Please  menticn   The  Engineering  MoRasine  when  yo%L  icrite. 
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MTater 

is    Heavier    tHan 

Steam 


HAT'S  I  he  use  t»t  fliimn]^  or 
nii\ing  ^Ip  t  li  o  wale r  ymi 
wartt  to  lake  uut  tif  htcjim  > 
VViiteris  hciivicr  than  ^i^aui, 
Ihtti  why  nm  gha  h  ;i 
chance  w  fbll  t^iJi  "f  ^Ji*^ 
[iiirtent  of^tirDm  ?  Let  grav- 
ity have  full  plsiy,  onduoiJ'i 
skimp  on  th*-p.ifs;i|^t'ways  or 
!i]d  Mt.  f-'ricucjrt  inl]  h;*vea 
bii!  to  prudent. 

Suppose    ;j  cm    ^tuiE    1    gui 

down    to   dcsigtiirtg   a    Separ^itor   fur  tukiiii; 

water  or  'Ai  otii  of  Btcam.     iM  loiirse  we  will 

hive  the  SeparatciT  stronji  and  compuci  anil 

use    5rsiH:la$£  Hkvius^^,   bolts  stict  gaskcTj. 

Then  wc  will  give  the  water  an  i,^pportUDlty 

to  drop  out  nf  the  steam  iinio  the  weU  nf  the 

Separator^    from    which    it    can  not  agatn   he 

picked  up. 

I  o  Slop  the  water  when  the  steam  Is  tlriv- 

tntr  jt  past  Dur  wetl^  and    to   hold   biick   the 

flying  parti  eld,  there's  nothing  so  upod  ah  a 

^litl  ^il^te— a   baffle,    tf   yon    pteaite— and  we 

*ill   rib  that  vcrti.  a'Av  _^ 

to  prevent  the  sijur   u  ■! 

particles  from  fullc.^'.s,  m^ 

around  the  bafRe  to  anO 

chraugh  the  side  portri. 
The  flumral-  and  therT.- 

fore  the  l>afci— place  for 

these  ports  or  piis^age- 

ways  for   iJie  ^team    is 

juftt  flhove    the    bottom 

line  of  ihc  pipe,  id  thnit 

all  spact-  below  will  be 

Klora^e  space  for  either 

sicnin  or  water^ 
Why,  fifter  JVs  snid 

And  done>  llie 

coier  the  very  pohus  yim 
and  1  h;ivc  ui  mind,  and 
there's  the  ClUjQigue 
6-S  l;^  f  the  Cochrane 
.^^cparators  full  of  inter- 
esting tiiforination  about  Scpitr^tors.  their  de- 
sign, construe cioti  dimensions^  Jtyks,  bow  to 
in^ta]]  and  drain  them,  etc. 

Yours  on  r«fi«i«st. 

Harrison  Safely  Boiler  Woriis, 

Manufacturors  ot  Cochrane  Ffl«ii<Water 


The  Eclipse  Separator 

is  s:t  built  thst  rhe  con- 
densation or  oil  ahii 
being  separated  from  lbs 
steam  does  TjOt  corns  iz 
contact  'A-iih  the  sepArald 
steam.  See  seciionaJ 
view.  The  condcasaticT 
after  separation  passeJ 
through  the  pipe  in*.^, 
lower  chamber  and  dij 
steam  passes  around  anc 
ouU 
Tests  made  by  one  of  the! 
largest  calJeges  sh:iw  less) 
Ehan  I  per  cent,  cf  mois- 
ture in  steam  after  passinf 
through  the  separator. 

SEND  FDR  OUR 

SPECJALTY 

CArALOGUE. 

The  Jnhn  ClAVi«£  Hn     Halsted.  22d  4  union 
JUIIII  UAYlh  UO.  stfeels,         CHICAGO 


The  Only  One 


All   Separatmn  hxvi 
ibeir  merits.    Hu!:  thi 

Stratton 
Separatoi 

is  fhi'  ("ify  ofif  thfi 
will  take  e»rr  of  i 
tar^c  influx  of  water 
tKJsilivcly  ft^arate  i 
frivin  tlic  steaiti^  an^ 
keep  it  s<rfiarated.  an* 
fto  long  a»  the  draii 
jiijie  i^i  ui*en  m*  wate 
will  be  again  pickc 
itp  and  carried  %>>  tb 
i?flgific.  That  invoke 
citn3.iderab1y   I  a  r  gt 

[)  r  o  p  o  r  t  i  o  n  s  an 
libber  first  Ci£»»t-  Bu 
it  Is  a  w4«e  iiivesi 
tncnt — you  get  you 
money  lick  over  an* 
over  afcain. 


"Dry  Steam**  ib  the  litJe  of  our  new  pampble 
-written  by  a  disttttftui sited  emgineer^-wrort 
money  to  every  iniellisrent  reader,  Free  to  a] 
parts  of  the  world  on  request. 

I    GOUBERT  MFC,  COMPANY,, 


Please  mention  Tlve  Engineenn^  Ma^wtw*  ^Vtiv  "so*  ^m^% 


PO'WER-PLA.NT    £QUII>M£NT 


itiDtice  rett/i  coal  bills  > 

By  PuClijig  your  water  ia  the  Hoile^rai  Boiling  Paint, 

...THE    OTIS.  . 

TQbDlai  Feed  Wttir  Heatei  mil  PoiKiet, 

Wllk  SiftHlcjs  Briu  TabM. 
Guaranlecd  to  heat  the 
fenH  water  to  the  Boilini^ 
Folut  (jjo^oraia^)  with 
ibtr  exhaust  Ate&m  witbaut 
caufipg  any  back  pres- 
sure. Abo  to  Extract  t1l« 
Oil  from  the  exhau&t  so 
that  the  exhaust  sleam^ 
after  bein^  pa&seil 
through  the  heatJcr,  can 
be  used  for  heating^  pur- 
poses and  the  water  ot 
cotiden&attoti  from  the 
heat  ins  system  be  re- 
turned  to  the  hoilcrs  flrith- 
out  the  extra  expense  of 
An  additional  oil  sepa- 
rator or  eliniiinalor. 
we  OIJARANTEB  THI*i 
HPAT^RWKLNOTOET 
FO  U  L  W ITH  SE  Dl  M  ENT. 

&IILI6ERIIL(IFFIR.7/\".1I 

heater  fails  to  give  satii- 
faction  in  every  respect 
we  will  pay  freight,  cart- 
age and  all  expenses 

STEWART  HEATER  COMPANY. 

ai5  NORFOLK   AVE.,   BUFFALO.   *i.  Y- 


Sweet's  Separators 

Separate  Forever  -^ 

T 

f                np  HE  littk  drops 

^^|HpB^          ^   of  oil  and  water 

1        S^^B^^BHi        ^fc  taken  from  the 

■       E^-F 

¥  »m 

e      Steam  curreut  and 

W^i 

JiMB 

never  get    back. 

M  ^  ij 

With  lots  of  water 

or   fast   moving 

1          \ 

"  '^- 

steam  this  must  be 

V'l' 

done    and  quickV 

1 
1 

too.     Look  to  the 
y  ^  whys/' 

1             All  StrJei 
i          Sleam  or  OK 

M  ;  ^ 

jB^^            QOOD  EXHAUST 

^  ^ 

1                    HEADS    kUD   STEAK 

Ua                TiiiP«  At  fiti 

THE  DIRECT  SEPARATOR  CO., 

218  GEaOES  STAEET.    SYRACUSE.   N.  Y. 

J.  M.  Duncan.  Salt)  Agent,  39  CortlAndf  %U  N,  Y. 

In  Your  Lin< 

If  you  are  wasting  st< 
where  competitors  are  sav 
you  lose  ground  every  y 
The 

Webster 
Feed-Water  H  eat( 
and  Purifiers 

are  doing  admirable  work 
others  in  your  own  line.  W( 
it  not  pay  to  find  out  \< 
their  peculiar  advantages  w< 
do  for  you  ? 

Warren  Webster  &  C 


lE 


Camdeu,   N.  J. 

Digitized  hv  LjQOQ  I C 


PUase  mention  Tht  Engineerint^  Magfidn*  tBM«  J— 


PO'WCR-PLANT    BQUIPMENX 


THE  "COLUMBIA"  PRESSURE  RECORDING  6AU6E 


'yHIS  Gauge  is  particularly  adapicci  for  recording  the 
^  pretaure  of  Stdm,  Water,  Gas  or  Airi,  and  may  be 
placed  near  the  boiler  or  at  an^  distance  iberefrom— f&r 
instance,  in  the  office— always  giving  a  true  record  of  |b« 
flucuations  of  pressure  taking  plate  in  boiler,  water  illd 
ga*  pipes,  etc. 

M^NUFACTUREP    BY 

THE  SCHAEFFER  &  BUDEN8ERG  MFG.  eOMPANY 

BROOKLYN,   N,   Y, 

SALESROOMS  S  IS  W.  UikeSt  .  CHICAGO,  ILL. 
■  66  Joh  n  St , ,  *  N  E  W  Y  OitIC  CITY. 


IMPROVED 

Steam  Pressure  Regulatoi 

Suitable  far  any  boJkr  pressure  and  will  deltTcr  acctirately  Aof 
luMrer  pressure  from  nne  to  withui  a  few  pounds  of  tbe  initwl'  pres- 
sure. l-Ked  on  slcara  hcalitig  apparattis.  sla^hen.  locket  kettles, 
air  and  water  pumps  ■  on  steaiasbipfi  fur  deck  machmcry.  puitipft, 
supplyinp  steam  toenf^mesat  lower  than  boiier  pressure.  In  pulp 
and  p-ip^T  mJtls  otidik^estcra  and  t  n  ibi-  dryer*.  It  can  be  used  in 
cetmeCE-iuii  wuh  €Xliaus»t  s^teani  or  with  live  ^team  on\y^ 

S^tid  f<fr  Compute  Cstaiojrttr  tyf 

JULIAN    D'ESTE    COMPANY 

24  OANAL  STREET,   BOSTON 

STj^R  brass  MFG.  CO. 

Manufacturen  of  Extra  Heavy 

Solid  Nickel  Seated  Pop  Safety  Vaives 

tor  Llie    Hiffhest    pre^*.ures,  both   Stationary  and   Mar- 
ine    type,    eiiher    Sini^^e,    Dupleji    or    Triplei     ^lyle. 
Alw  Original  and  Exclusive  makers  of 

"NON    CORROSIVE"     STEAM    OAOES. 

RecofditiR      Gages      Waitr     Relief     Valve*.     C  brine 
Whistles,  eic, 

lp%^\aA  Pop  Valves  atid  Steam  Gage*  for  Automobi  ti 

MAIN  OFFICE  Af^D  WORKS  : 

106-116  East  Dedham  Street,  BOSTON 

NEW  YORK,  U  CortJtndt  SL        CHICAGO.  934  Monailiiock 


r^:*:J5a«E^w%f!t,r,^^^.5^v,; 


HASS- 
Btiilduig^ 


„ .. ,.  ^ 


THE  FOSTEH 

CLASS  '^lU"   UJiLDE 

Regpjiates  pressuTe,  re^rdles^s  of  A  net  motion 
in  boiler  pre s^sure. 

No  weighted  levers  or  close  fitting  pistons, 
IVr/U  /or  di^wripiiott. 

The  Foster  £iisEiiieei*in^  Co. 
Newarli^  N.  J, 


Pkflir  m?i\ti^»  t^  E^»p«fiCT»i 


I**  '^^*•l^  1/^^  Tipw#, 
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Results  Guaranteed 


Otir  Separators  neiver  fail  10  give  satis- 
faction when  the  right  ones  are  se- 
lected.     They  may   be  relied 
upon  at  al]  limes  and  und 
a]l    conditions    to    sepa- 
rate all  condensation 
from   live    steam 


USED 
ALL  OVER 
THE  WORLD 


Fi|f.  L.—ltflri  font  ill 
C»ai    Ht.%A  ^tkd  SSerl 
Receiver   Srl^iiFLiEOr. 


and     all     oil, 
grease  and 
0  ther 


SOLD  ON 

30  DAYS* 


impurities 
I  exhaust 
steam.  We  ship 
them  on  trial  to  re- 
sponsible  concerns 
anywhere    in   the   United 
Slates    and     pay     return 
charges    if  fcund  ursatlsfdctory^ 


AUSTIN  SEPARATOR  CO. 


26  Woudbridgc  Street, 


Detroit,  Mich,       secnotmi  vrcw. 


@K/^ra@ 


ESTAaUSHl.Orl© 


m 


ra 


PIPE 

VALVES 

FITTINGS 


Specifications  are  invited  for  pipe  work,  cut  to  special 
measurements.  We  have  superior  facilities  for  cutting  and 
fitting  pipes  of  all  sizes.  Coil  work  a  specialty.  Our  stock 
of  Steam,  Water  and  Ammonia  Supplies  is  extensive  and  com- 
plete. 

NASON  MFG.  Co.,  71  Fulton  St.,  New  York. 


PITTSBURGH  VALVE,  FOUNDRY 
&  CONSTRUCTION  COMPANY, 

ENGINEERS.    FOUNDERS,    PIPE   FITTERS   A.    MACHINISTS. 


PITTSBURGH,  PA. 


=GASTS= 


KEEP    TH£ 
HEAT    IN 


ASBESTOS  ^^^"li^?**  COVERINGS 

5AMPLE8    AND    PR<CES   FOR  THE   ASKING. 

F.    J.     CAST,    2SPey  St^Ke^X^-r^, 

Please  meution  The  Engineering  yLa^,a^\\€  when  ^ou  lurite. 


A 
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Regrinding  ''Excelsior '  Valves 


PATENTED. 


MANUFACTURED    BY 


The  Kelly  &  Jones  Co., 

works:   GREEN8BURG.  PA. 
NEW  YORK.  CHICAGO.  PITTSBURGH. 


EXTRA 
HEAVY 
BEST 
STEAM 
METAL 


The  Regrinding  **  Excelsior''  Valve. 

The  Excelsior  Valve  is  extra  heavy,  made  of  the  best  mixture  of  metals,  and 
designed  for  use  under  the  highest  steam  pressure. 

In  addition  to  the  patent  bonnet  with  the  nut  lock,  which  prevents  the  pack- 
ing nut  from  turning  loose  when  the  valve  is  opened  and  permits  repaddng 
when  the  valve  is  wide  open,  a  feature  common  to  all  our  brass  valves,  we  have 
made  provision  for  regrinding,  which  may  be  done  in  the  following  manner  with- 
out disturbing  the  pipe  connections  :  Remove  the  bonnet  and  insert  a  pin  in  the 
hole  through  disc  and  spindle,  return  the  bonnet  after  putting  some  abrasive 
material  on  the  disc,  then  by  turning  the  spindle  back  and  forward  the  valve  is 
soon  ground  to  a  tight  seat 

The  flag  on  these  valves,  which  we  have  patented  as  a  trade  mark,  is  arranged 
to  wave  in  the  direction  in  which  steam  is  passing  through,  the  inlet  being  at 
the  staff-end  of  the  flag,  and  the  pressure  always  coming  on  the  under  side  of  disc. 

When  espe.c\a\\\  ot^^t^  >k^  xa^kft  l\\ese  valves  with.gl^ds  in  staffing  box. 

Digitized  by  VjOOV 


Please  mention  TKt  En^ntetxi^i  Ma^uiit^  «Yvet.  ^ou  .«rft*. 
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M^AB  &  Harlin  Mfg.  Co., 

..  MANUFACTURERS  OF  .. 

Brass  and  Iron  Goods 

Jt^JtFOR    STEAM,    VATER    AND    GAS  JiJ*^ 


Hig'K  Pressure  Valves 
and    Fitting' s  ^^^^ 


"WrotA^Ht  Iron  and  Steel  Pipe» 
Plt&ml»ers'»  St  ea  m »  and 
Gas     Fitters'     St&pplies. 


56  and  60  JOHN  STREET, 


NEW  YORK. 


Hig'K  Pressure 

Globe  and  Gate  Valves,  Flanged 
and  Screwed 

FITTINGvS 

AND 

PIPE. 

Bent  and  Cut  to  Sketch  or  Special 
Measurement 

JOHN  SIMMONS  CO. 

No.  104-110  C.nl,e  Sir...,        *        New  YcrkJ^^^^H,  ^ 

PUast  mention  The  Engineering  MagOMine  u-hen  :ioh  write. 
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TJI  MECHANICAL  OIL  PUMP  to  b*  a  soc^ 
Ipj  cess  shquld  embody  the  foltqwing  prinpplc*: 
J^  II  Ie  should  be  simple,  pracrmJ,  vvell  made, 
dur3bk%  relUhJf,  ab^lutely  positive,  and  devoid  of 
dap- trap  mcL-haiMsm.  Ihc  Lunk^SI he J tiler  jMc- 
Chanical  Oil  Pump  possesses  all  the  above  feai- 
tares.  Jc  couches  the  spot  and  puts  the  oil  where  it  i* 
itEedcd^  tUvcty  punrip  rteidly  tested,  inspecred  *nd 
warranted  to  satisfy,  Spetity  "  Lunkcnhetmer"  mjike 
nnd  order  from  your  dealer.  Wnte  for  catalog  of 
brass  and  iron  Valves,  InjecEor^,,  Whistles,  Luhrici- 
tors,  SEeani  Trap,  Oil  and  Grease  Cops,  ere.,  all  of 
superior  quatiry, 

THE  LUNKENHEIMCR  CO. 


Hair  Xmtlt,  lb  CanUail  Ik 
Lamd*>,  3S  ^re>l  Dw«*f  Si. 


CINCIMHATI,  0.U.5JI. 


MECHANICAL  OIL  PUMP 


<K3iSm 


j\ow  Boiler's  Good. 


IMMANDS  THAT  YOr  KHHR  OIL  m  T  OF  IT 

FEED-WATER  FILTER 

FOR    MARINE  on   LAND    SCtlVICE. 
Ask  for  full  dcscnpthre  cir- 
cular, giving  a  Jist  of  impor- 
Unt  vessels  tisiag  this  filter. 

l1HEB»8SmiUi.'\Vi>U^\ 


AN  INTERIOR  VIEW 

Of  the  Bun^y  Steam  and  Oil  Sep»raior  stiQw*  tihc  aeu 
Mfijiraiiric  pl.*rc^  LhrDii|h  "  hicK  all  thie  stcain  m^Mi  pj 
ftnd  be  iuUy  act«d  upon.  Th*  pUles  pravi^t  a  tuatJm 
of  di^ng'B^iiniii  lurface,  more  thaJJ  U  founiJ  tn  ■.nycti 
»ip&ta.ii>r  mid«.  None  can  be  «£am  picked  up  and  c 
ried  oiit  Tba  Bundy  Hep  Krai  or  has  wlwairi  app« 
fEToavly  to  tD«  pracii 
engineer,,  and  bundrediii 
thcni  have  beer  ord* 
from  The  tuti!  «nd  dtscr 
tian  cQnL«med  in  otir  ca 
lo(ue  The  fDltow-inp  tc 
mofiiKl  lerr*T  trom  A. 
Oo».  Mount  Eden,  Cat. 
a  sample  n  f  thauuE 
wbict)  iw»  havo  rcouTcd 
"We  rvc«iv?d  a  Buf 
B^pAtaior  from  ymi  vi 
lime  af^^dp  And!  c0'[|->Jd?i 
perfect  ton,  e«pecia.1.lr 
tbe  way  IE  t«kF^  cite 
dotii*  af  'water.  Wt  pw 
outly  ran  wiih  tyliui 
cocks  paniaUy  open,  j 
now  we  have  pune,  < 
tteam.  The  enpnne  n 
amooihly,  at^d  ilie  ra 
friction  is  done  *way  w1 
and  tbe  diJ  doc«  iici4  | 
carried  out  of  ihci  ei,hji 
with  tht  p article!  of  ^m 
We  alia  ^ve  kbout  J5  J 
cent»  of  fuel.  When 
need  anytbmg  ijn  ^onr  li 
rest  ajisyred  of  my  ordei 
Send  now  for  catalofue— EM--|;ivine  full  dat«  rcfrai 
\ng  Bundy  Separatorip  Steam  Trap*,  Feed  Waiu  He 
eri,  Exhauflt  Headi,  Etc. ,  Etc, 

A.  A.  GRIFHNG  IRON  CO 

66-fi8  Centre  Sxr^ti,  Srw  York  :  ir;  r;.j  Kot!  Hil3 

Sq.j  noiilon  -   3^0  Hpiirse  ByildJtnjtj,  PbiJiidiflplna, 

.        ^Ci^e«.%v       >       ,        ^       Jer»ey  Ctty, 


Fka«  memti^ii  The  En^itvtfitVivs  Vi^v^t^^  ^^vt,.  ^o* 


TsrniVi, 
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If  You  Write 

io  us  for  dct.niln  v*  u  will  uri'lrr>!.Jn.li  <,v]iy 

Kemieily  valves 

hiivc  I  he  4;^]  I  at  the  be*t  maii- 
aaed  jilanift  in  the  country,^  A 
biE stock  rcaily  iirourNcvt'  ^'o^k 
l^'archrutse.  V-u  laiV  biij'  alfn 
of  jobber*  in  ^11  thelargttsi:  tiiki^ 

THE  KENNEDY  VALVE 
MFG.  CO. 

70  BeekmanSt.,  5EW  YORK 


Th©  most  extfinsive 

High  Pressure 

VALVE 

Manufaciurcrs  5n 
United  States. 
Catalogues  Fre«, 

ROM    FOUNDRIES. 

brqn;£  foundries, 

MACHINE  SHOPS, 
WIRE  WORKS. 

[astwoDd  Wire  Mfg,  Co. 

BlLLEV1LLC,N.J.,U.S.*. 


YNON* 

fVANS 

or 

Valves 


last  longer^  hold  steam 
or  any  fluid  tigfhUf  tbao 
any    val^rc   made.    *     • 

Eynon-Evans  Mfg.  Co., 

(510  Cleaifield  SL.  -    -  PHILADELPHIA. 

N.  V.  orncc,  tao  LiBtftTV  staect 


ASHTON 


POP  SAFETY  VALVES 
AND  STEAM  GAQES, 

Hlt:HEST   St  AM  D  AS  n   of    ExtHlLHSCK. 

I'neKcclled  iti  efficieniry  and  durahilityand  eparjiiiTeec!  lOBiveaatlsFsictioii. 
Ask  for  Catalocl  e  D. 

THE  ASHTON  VALVE  CO.,  B«t*o,  m.«.,  u.  s.  a. 

Sew  York,  ChicAfOp  and  63  Crutclied  Frtar**  Laodon,  B,  C.^  ^nff* 


EUREKA  STEAM  TRAPS 

(Of  Lh«  utmost  simplicity) 

If  yoii  wanr  the  BEST  naw,   and  ons  that  wiU  always  be  the  b«sl,  jfct 
tho   EUREKA.  Send  for  Catalccue. 

EUREKA   IRON  CO.,  ********' •=*~^^iV^o.  • 


The  McDaniel  Steam  Trap  . . . 

DISCHARGES  CONTINUOUSLY  AND  NEVER  BLOWS  STEAM. 
MADE  EXTRA  HEAVY  FOR  HIGH  PRESSURE. 

We  also  manufacture  Reducing  Valves,  Exhaust  Pipe  Heads, 
Separators  for  Live  and   Exhaust   Steam,    Blow  Off  Valves, 
J  Relief  Valves,  Ejectors,  Etc.        Send  for  Catalogue. 

Watson  &  McDaniel  Co.,  "'SsaSk^aK/PA. 


DO  NOT  old  numbers  of  THE  ENGINEERING  MAGAZINE 

DESTROY   without  8:ettin8:  our  offer  for  them. 
THE  ENGINEERING  MAGAZINE,  120-122  UVet^  ^\.,liVCT.HwV\ 


Picase  mention  The  Enginccriv^  Af aj^arinc  when  \ou  U'rite. 


po\¥e:r-plant  equipment 

Cheapest  Fuel  for  Power  and  Metallurgical  Work. 


800  H.  P.  OP  QAS  ENGINES  OPERATING  CONTINUOUSLY  ON  LOOMI5  OAS. 

Complete  InstaltetloBA  for  prodadoff  Got  for  use  lo  Bngioee  am!  Pamaoeo,  nsliiir  BitmilaeBi 

Coid,  Aotbradte  Cool  or  Wood.    Small  Water  Requlremeiite.    Pamphlet  on  Appllcatioa. 

Loomis-Pettibone  Company,  ""°*°rs.;'"*^°" 


-HirtjpaKcwftsw^iWrtsoTO*^ 


30TOr^i:^3WiliEJ^':R 


^^M}i^if^'i6l  JMi^ji^^*'^- :  -  ate" 


<i^y\ 


a.1l^V\AA-UmC  :'  V^ ' 


^tiii;0^g^? 


Scarcity  of  CoaL 
Green's  Economizer 

m«ets  the  increased  price,  and 
through  using^  the  gases  that  for- 
merly escaped  through  the  chim- 
ney^  keeps  a  reserve  of  HOT 
WATER  always  on  hand  to  meet 
sudden  calls.  Saves  from  10  to 
;0  per  cent,  of  coal  cosu 

Let  us  icnd  oun  eoottLCT, 
"CREEM^S   ECONOMIZtRJ* 

The  Gke,£N  Fuel 
Economizer  Co, 

MATTEAWAN.  N.  Y. 

Sj^te   VjHH/j./Nrm    fit  Ht   I      S    A 


mmSsm^m 


Digitized  byL^OOQlC 
Please   mention  TUc  Rng>HecTxtv«,  Ua^aavne  ^»:Ve1^  >,ou  w\i«. 
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Ball.  Rolleu  Thrust 

AND  ALL  KINDS  OP 

Anti-Friction  Bearings 


S«ad  for  New  Catalogne. 


The  Bail-Bearing  Company, 

{Formerly  of  Boston)  ^ 

2322  Marktt  Strttt.  PHILADELPHIA,  Pa. 


The  "ABC"  System  of 
Mechanical  Draft 


is  an   effective    method    of    increasing 
boiler  capacity  and  decreasing  expense  \ 
of  power  plant. 

Catalogue  No.  118  L  on  request.' 

^   ^   ^ 

American  Blower  G). 

DETROIT.  MICH. 

New  York  Chicago  London 


Power  Increased 


Smoke  Prcocnud 


;gftMiii  jjoikr  ^uipment  Co.  of  ftX 

:;  U);(l  hMisuit  Street,  ntw  YorK.  .;; 


W.   W     REEHL  PRCSIDCNT. 


THE 


R.    O.    FERGUSON.  SCCY  4  TRCAS. 


NCW   YOR.K   BLOWI^R   CO. 

HE4TING  AND  VENTILATING    ENGINEERS. 

MANUFACTURCRS  OP 

Bloiwrers*    Heaters.    Kng^ines.    HeMini^.    Ventilatin|(. 
JDryini^    and    MecHanical    Draft    Apparattis.    T^xir    Kilns.    Etc.. 

CI^BVEI^AND,      OHIO. 

Cleveland  Office:  910  NEW  ENGLAND  BLDG.  General  Office  and  Works:  BUCYRUS.  OHIO. 

CABLC    ADDRC88,    "bLOVENT." 
New  York,  39-41  Cortlandt  St.        Boston,  I  85  Summer  St.  Chicago,  Merchants  Loan  &  Tnot  Building. 


WE-FU-GO. 


WATER    SOFTENING    AN d    PURIFYING    SYSTEMS 


FiLTEfIS  AND   FlLTCniNG  SVaTCMl. 


SCAIFE 


WM.  a.  SCAIFE  A  SONS  CO.  >foui.o<«  tM«t        fivvt»«tt*a..  *»► 


J'Uas^  mention  The  Engineering  Magazine  uKcn  ^jou  -^tUc. 


POlVCR-PLiVNT  EQUIPMENT 


EASE  YOUR 
MACHINE* 

and   E^t    more    power  and  bi.-Ltcr  service 
from  them  by  using  the 


^Vaar    Well 
I^ec^tKer    PacKings 

for  hydmijJir  vt  compressed  ;iir. 

I  t>eti-oit  L«AtK«r  Sj>«cialty  Co. 

as  BEECHERAVE..   DETROIT,  MICH. 


im 


That'll  the  annual  profit 
On  an  Investment  in  a 
Diidn  BoUcr  Tube  Cleaner 
Wc  kiiLW  the  meni^or.ihi^  D«an  Cle«ncri 

and  BHsaj:Bntei^  IhaL  eucli  Oft:  Will  ['Ay  U^r 
iLsririwicf  every  yertr— ji  prolit  of  I'tjo  |ict 
ccni.  each  y*iir- 
i'ri  iiiL\\i%tiATi\i3.%e  llut.  riasni,  we  Tfia-kte  the  (ui- 
lowing  4;U3r.intee  :  lu  any  firm  of  (;c»o(J 
aland  11141:,  we  will  giiiirMntec  H  ^uvinti  in 

'iff  Tnunfh«'  u^c  »)r  thv  Dcui  Cleaner 

al    least  equjll   tu  Its  co»t,  OT   inoncj    i*: 
fiindt;dli 
This  (^icilern^ni  Hcnind^t  larife.     ll  is  Inrcti 
but   ^tn  liack  Jj   wiih  uur  gii^fAntce^,  ;*nt| 

Mill  ^c'Eid  A  Deaa  Cleaaer  um  tnul  iu 

dtiniiEi^triitc  ihal  lliu  lUriLiiint  fullj  wnr- 
faat*  the  MmlciTtenl. 
In  mm  lfi:»tont.-t  t>ii<  Dfan  Cl^ntr  %a^ciL 
t^pu  tn  ftic]  [lit  lir^t  month  after  hcini^ 
ii*ed.  We  sh*y  be  ijliatl  to  tcM  yi>u  ^bomi 
this  am]  lJ3  send  ytm  our  inieresiing  ]jchjIc- 
tci  ■" tk nil y n I y-  in  the  Jkiitijr  kotim." 

THEIKTM.  B.  PIERCE  CO. 

525>  Waamof  tdfi  St.,  Buffalo,  N.Y. 


Free  Test 

RoyalWorcester 
Belting 

We  are  so  confident  that  thii 
is  absolutely  the  best  and  most 
economical  power  belt  to  use  thai 
we  will  gladly  send  trial  belt  foi 
testing  on  your  own  machinery. 
All  you  have  to  do  is  write  us  for 
it,  and  you  are  under  no  obliga- 
tion to  keep  it  unless  it's  abso- 
lutely satisfactory  in  every  re- 
spect. 

Write  us  to-day  for  belting 
facts.  We  have  been  making 
old-fashioned  oak  tanned  leather 
belting  for  50  years,  and  want 
you  to  know  how  it  wears. 

QRATON  6i  KNIGHT  HFO-  CO. 

Oak  Leather  Tanners  <S^  Beit  Makers 
Worcester,  Hass. 


WEINLAND  TUBE  CLEANEK-lc  deans  tubes  clean 


Send  for  circulars.    TbeLa|iM4a  Mfg.  Ca.,  SfrtafflltM,  0 


A  Card  Index 

applied  to  indexing  things  the  erginee 
wants  to  refer  to.     Ask  for  circular. 

The  Enginbering. Magazine,  New  Yori 


F\mt€   meiitioti  The  Eng^i^tcrxng.  ^la&asvnc  -.vVcn  ^ou  -vvtWc 
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Plastic  Metallic  Packing 

One  style,  one  size,  no  rings,  no  spring's,  for  all 
pressures.  Will  not  wear  or  cut  rod.  Increases  effi- 
ciency of  engine  Reduces  friction  to  a  mtnimum. 
Retains  itj;  plasticity.  Never  hardens.  Always 
keeps  tbe  rod  lubricated.  Resists  extrenje  tempera- 
ture. Excellent  for  steam  liammers  and  Corliss 
valve  stems.  Will  send  a  test  order  oo  approval  to 
ally  responsible  firm-     fleliable  JigenU  wanted. 

The   HILEMAN-JAMES  CO* 

40a    Fi-icK    Building,       ^       Pittsburg*     Pa, 


Send  for  C^i'^ilogue  "E,  '* 


Power  Transmission  Machinery. 

Cast  Iron  Machine  Moulded  Pulleys. 

TURNED,  BORED  AND  BALANCED. 

Sprocket  Wheek  and  Otain  Belt*  Sheave  Pulleys  for  Ro^ 
Transmission.  5lia(tin£^  Haugefs,  Pillow  Blc^:ksr  and 
General  MacMne  aad  Electric  Ca&tiogs.    Jt  Jt  Jt  ^  j/^  ji 

W,  A,  JONES  FOUNDRY  &  MACHINE  CO., 

FOUNDERS,   Er^GlNCeRS,   MACHINISTS. 
149  W,  NORTH  AVENUE,  CHICAGO,  U.  S<  A. 


MODERN   POWER  TRANSMISSION  ENGrNEERING 

CKemplified  with  typic^  iiwtilbfioof  m  ea«h  Utae  of 

Tohaer  and   Tran^tni^^ion 

{ Amtf lean  E^tloa  —  EogJUh  EditioD ) 

Of  ipccial  iDtcrcft  to  t!io«e  eontempbting  mill  or  fictory  unprovcncntt. 
Sample  copy  ffee,     Addrcit: 

THE  DOOGC  WANUFACTURING  CO.,  Miskawam,  ina.  U.S.A. 
MANMMCTynrNC    cnginccpis. 


FEED-WATER  HEATERS, 
STEAH  SEPARATORS. 

^i^.OJ:?,";  Purifiers 

And  ittt  from  ic^k, 
CatahgMt  frff 

The  Hoppes  Mfg.  Co. 

S3  Urch  St.  Si»rlfif  field.  D. 


COMPRESSED  AIR 

A  Coropcndiuin  of  Compressed  Air  Information. 


Published  monthly.   Now  in  its  seventh  yt 
periodical  devoted  exclusively  to  this  subject, 
theoreiical  and  practical,  proi^'cssive 
Subscription,  $t  co  a  year.    Pot«\«tvx 
sample  copy.   COMPVESSBk  NnuUCwV\«^\^ 


Please  mention  The  Engineering  Magazine  «hen  ^'ou  •u.nrxle. 
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THE 

BEST 


I 


Some  wide  belts  now  under  construction  in  tKc  Schieren  factory 


165  feet  of  18  incH  wiae,  3  i»ly  Lf«<^tH«r  Belling  for 

tJnil«a  £lectrlc  Co-P,  ...  Jef  sey  City,  N.  J. 
150  feet  of  73  Incti  wide,  3  i»ly  l^eather  Belting  for 

Renfrew  Mfg.  Co.*  -  *  NortH  Adam*,  ti^mmm* 
160  feet  of  &0  incK  wide.  3  ply' LreatKer  Belting  for 

\I^HiteHaU  Fortlanil  Cement  Co*,  Whitehall,  Pa. 
101  feet  of  00  inch  u^itf  e*  3  fity  I««&tHer  Belting  for 

Pototnac  Ellectric  Po^ver  Co.»  ^^s^shingfon*  O-  C« 
112  feet  of  58  inch  wide,  3  Ply  Inreather  Belting  foi- 

Atnerican    Stlgar    Refining    Co.p    BrooHlyn,  N.  Y. 

CKas.  A.ScKieren  &G).  ^ 


Tanners  and  Be  IK  Monufacl^urers. 


New  York.  4S-G1  Ferr^  St, 
Chlcagii,  B4<flS*86  Franklin 
Slreci 


PIcb 


PhMadafphta^  Z26  Morih  3d       Haitil^tirg.    fiermAny. 

Oenver,  1315  Sixtflentli  Si.  **"*^"  ** 

BfQakl^it,  N.  Y..  Cor.  13th       Oak  Uattie Plan neTies.  BKs- 


o... ..tion  The  R.^^e^H.t:^^--^^---^--^--^^- 


P01¥£R.PLANT   EQUIPMENT 


8i 


U 


«0 


ESTABLiSMED    ta38. 


ORIGINAL     MANUFACTURERS     OF 

RELIABLE 


RUBBER  GOODS 

Belting,    Hose^   Packings* 

Rubber    Covered    Rollers* 

Gaskets^  Valves^  Springs* 

Deckle  Straps^   Mats   and  Treads 

OF    EVERY    DESCRIPTION. 

Superior  in  ctualil^^/^^H 
atisfactory^  in  service. 

Mll^i^S.     MINES,     R^AII^UTAYS.     STE.AM* 
SHIPS,    MUNICIPAl.tT1£S.    Ktc. 


BOSTON.  U.  S.  A.        --  """^^  ^tr^"       NEW  YORK.  U.  S.  A- 


Please  mention  The  Engineering  .Mujiacine  -ithcn  ^ou  acTXtc. 


Digitized  by  LjOOQ  IC 


EUeCTRICAI^  EQUIPMENT 


ffl^s  "CECO"  MOTORS 


Capacitias   from    3  H.  F.  Vp. 

jt^Skm 

^^ 

m 

h 

ALI,   OF   TH£ 

HIGHEST  GRADE 

•  •  • 

"../ 

^^-    ^ 

m 

1  Hpv^^^^^^^^^^^^^H^H 

IVe  also   manofacttftre  Direcr4&4  AlterAatiAi(  GreAermtors   tip  to 


1500  K.  IV. 


Christcnscn  Engineering  Company, 


CHICAGO:  Mil  WAIIIf  FF 

Merchants'  Loan  and  Trust  Building.     '^■■-▼V^UIXCI-. 


PITTSBURG: 
Gcllatly  &  Co.,  Times  Building. 


'IT  IS  NEVER  TOO  LATE  TO  LEARJ^." 
Look  at  THis  ^5^^ 

sterling  Special  16  c.  p.  gives  16  c.  p.  at  tip. 

16     "     takes  56  watts. 
56  -=-  16  =  3.5  watts  per  useful  candlepower. 
Regular  type  16  c.  p.  lamp  gives  7  C  p.  at  tip. 

*'     16     "       "      takes  56  watts 
56  -H  7  =  8  watts  per  useful  candlepower. 
Uiving  8  watts  less  3.5  watts  or  4.5  watts  per  useful  candlepower. 

WATTS  THE  USE. 

TERLINO  ELECTRICAL  MFG.  COMPANY,  Warren.  Ohio. 


The  Great  Time  Saver 


The  Engineering  Index  published  in  this  Magazine  is  the 
greatest  time  saver  ever  put  before  the  Engineering  world. 
Thousands  use  it  regularly  —  some  do  not.  Have  you  looked 
into  it?  Tne  Index  is  all  you  need  to  keep  up  to  the  latest 
developments  in  applied  engineering.  See  the  Engineering 
Index  in  this  Magazine. 


^ 


r\case  mention  TUc  EnRvnccT-xug.  Ma^aaxne  -a^Vven  ^ou  ^>:Y^ve. 
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THE  ELECTRIC  STORAGE   BATTERY  CO. 

M.»«f.ctt>r.«- of  tH«  ♦♦cblodbe  Hccumulator"  '«»' 

R.ailiiirmy»  Lrii(HtiA|(»  Isolated  PlaAt  and  MiscellaAeot&s  Pt&r]»os«s 

SALES  OFFICES: 
New    York,    Boston,    Chicago,    Baltimore.    St.    Louis,    Cleveland,    San     Francisco, 

Detroit,    Havana,    Cuba 


JANTZ  &  LEIST  ELECTRIC  CO., 


MAMFACTrRERS   OF    HIOH   (;RAI)R 

Multipolar  Motors  and  Dynamos 

Sundard  sizes  from  1 S  to  tOO  K.  W., 
tt0,220  andSOO  Voita. 
MOTORS   DESIGNED   FCR    DIRECT   CONNEC- 
TION TO  ALL  KINDS  OF  MACHINERY. 

Special   Dynamos   for  Electro* 
typers  and  Platers 

(From  t  to  6  Volts  and  from  400  to  5,000  Amperes.) 

808  &  810  ELM  ST..  CINCINNATL  OHIO,  U.S.A. 


THE 

LNGINEIRING 
MAGAZINE 

AN    INDUSTRIAL  REVIEW 

BOUND  VOI.UME  XHIII 

J¥prU  to  September^  t902 

Can   be   furnished  in 

HALF  MOROCCO.         -        $3.00 
HALF  RUSSIA,  -  2.7S 

HALF  AM.  SEAL,  -  2.TS 

FULL  Sheep,  -        2.7S 

EXTRA  CLOTH.  -  2. SO 

LTnlnsiirid  back  numbers  in  Rtjod  condition 
will  be  exchanged,  if  fcnarncd  ro  us  delivery 
charges  prcfaaid.  for  cwrrirsponding  liound  vol 
umef  at  ihc  following  rates: 

Half  Morocco.       -      $k50 
HALF  Russia.  -        t.2& 

HALF  AM.  SEAL,  -  1.28 

FULL  SHEEP,  -  1,26 

EXTRA  CLOTH.  -  1.0C 

Return  thargei,  40  ecnts  per  vduxne. 

The  Engineering  Magazine 

f30'f22  Liberty  Street,  Nmm  York 


DesR,  Bra^cKet  and 
Ceiling    Styles 


▼Vestern  If^lectric 
Compatix 

CHicatfo       New  YorK 

Uutt^— Oenirtf—       Phllidftlphta 


Siint 


^ 


Please  mention  The  Engineering  Mazarine  u-Kcn  \ou  write. 


ELECTRICAL    £QUIPM£NX 


Motors  ^  Generaton 

Generators  built  in  standard  siaes  from  2  K.^ 
to  SCO  K.W, 

Motors  built  in  standard  sizes  from  2  HJ 
tceOOH.P. 

We  make  a  specialty  of  Crane  and  Elevai 
Motors;  also  motors  for  Direct  Tool  Driv 
Our  Motors  in  sizes  from  2  HP,  lo  50  H  I 
arfi  encio sable  and  invertible  witheut  an 
Chatige  being  required  in  bearings,  etc,  T>i( 
can  be  inclosed  at  any  time  wflhout  ejrpe& 
to  you.     Write  for  our  Bulletins, 


FIRIIllElECTIIICBlIDFe.CO..  *'^^»-''' 


OHIO. 


"C  ca  C  Dynamos  aSd  Motors 

are  WORLD-FAMOUS 
for  their  Perfection. 


OUR   LINE  OF   DIRECT-CURRENT    MACHlNE»¥ 

INCLUDES  ALL  THE   LATEST  TYPES, 

FOR  ALL   PURPOSES, 

The  C  &  C  Electric  Company, 

Cer  WEST  ind  LIBERTY  STS.,  NEW  YORK. 

1  00  K*  W.  "  M.  P,''  Generator*  Wcwka  :  Gfirwood,  N.J.    BrAnuh«K  :  Boston,  ChicaKO,  Pliild^idphii. 


MOTORS  OF  ALL  KINDS, 


BELTED,  DIRBCT-CONNBCTBI 
QEAREO. 

No  Other  method  ol  applj^^iigf  CM7ir«r  to  II 
chine  Tools.  Lme  Shafts,  Punch tn^  Pret^e 
fTc  .  equals  the  Electric  Motor  for  ec^nveaicDi: 
efficieticy  Dnd  economy  in  thelf  op«r»tio 
DUK  MOTORS  are  of  the  hijjheat  po««ib 
grAd«.     We  also    muke  a.   complete    line   i 

GENERATORS, 

either  be i ted  or  djrtct  consected. 

WRITE  FOR  OUR  NEW  CATAUOQtJe. 


ELECTRIQ  OHIVEN   PRINTING  PRESS, 


The   Triumph  Electric  Co, 

GINCJNNATL  O.    U-  S.  A. 


Automobiles... 


Consult  The  Engineering  Index  in  this  Magazine 
for  numerous  valuable  papers  on  Automobiles. 

Digitized  byLjOOQlC 
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Crocker- Wheeler  Company 

MANtJrACXURJElRS     and     EI^EIOTR  I C  AI^     ^NatNEERS 


AMPCRE, 


Ms  an  increaserof  toot 
output  atone,  an  etec' 
trical  equipment  is  a 
paying  investment  .   • 

Our  system  is  being  in^ 
s failed  in  some  of 
the  best  shops  in  the 
country. 


NEW  JERSEY 


t  ELE 

L 

^   Sim 


'%%^%/%^V%/%'%%%^%^%'%^ 


ELECTRIC  HEATING  APPARATUS, 

SEND   POR  •4-PAGK   CATALOO 

••UNIT"  ENAMELED  RHEOSTATS. 

Simplex    Electric    Heating    Co 

cambridqeport.  mass. 


SECOND-HAND 

Dynamos  and  motors 

All  Sizes.       Repair  Any  Make. 

Guarantee  Electric  Co., 

1 33  to  1 39  Clinton  St.,       Chicago. 


Energy 


REQINA  *  Arc  Lamps. 

95% 
Saving  In 

Carbon  Rods 

Not  to  b«  confouaded  with  so^idled 
Evor lasting  Arc  Lamps, 

SIMPLEST  Arc  Lamp  in  the  World. 

BEST  Lamp  for  the  Tropical  Rcftom. 

Write  for  DescriptiT*  Circulars. 

Kttf  M  BogtilaapM'TiMtt 

(Regina  Arc  Lamp  Works.) 
(Garmafly.)  Cotofae  a  Rbala  Itu 


=«=^=^ — '^^ 

The  LinK  Supplied. 

HE  ENGINEERING  INDEX  supplies  the  link  that  connects  the 
engineer,  wherever  he  may  be,  with  the  world's  engineering  litera- 
ture as  published,  by  telling  hinr.  the  titles  and  gist  of  the  articles 
published,  who  wrote  them,  in  what  journals  they  appeared,  and  the  price 
of  the  original  articles,  which  are  supplied  by  The  Engineering  Magazine. 


Ry  usinfiT  ttie  coupons  sold  by  the  Mag^azine,  ttie  order- 
in<  of  indexeJ  articles  is  made  easy  and  convenient. 
The  coupons    cost    less    when    bought   in   quantities. 


I^B 


Digitized  by 


Goo 


Please  mention  The  Engineering  Magoainc  vahen  yovk  wHle. 


RAIL.WAY    CQUIPM£NT 


BALDWIN    LOCOnOTIVE   WORK 

LOCOMOTIVE   ENGINES 

n 

adapted  to  every  variety  of  ser- 
vice and  built  accurately  to 
standard  gauges  and  templates 

Locomotives  for  Logging, 
[Railroad  &  Sugar  Estates, 
Blectric  Locomotives, 
Compressed  Air  L  o  c  o- 
notlves. 

Compound  Locomotives, 

Steam  Can, 

steam  Tramway  Motors, 

FuTLl^^ott^e..        BURNHAM,  WlLUAMS  &  CO.,  Proprkton.  PMIaddphia.  Pa..  U.S 


The  Lima  Locomotive  &  Machine  Co.,  '■'*li^sP"'^ 

Shay  Geared 
Locomotives 

Adapted  to  service  on  RAILWAYS  where  hcav 
grades  and  sharp  curves  arc  encountered,  also  f< 

Losing,  Mining  and  Sugar  Estates. 

Direct  Locomotives,  Minintf  Cars,  Lodging  Cars      foT^aiT^gaJ^es^of 

*^  ^^^  track   practicable. 


llogers  Locomotive  Works,  SfJ? 


PATKR.SON. 
U.  S.  A. 

Builders  of 

LOCOMOTIVE 
ENGINES  and 
TENDERS  ..  .. 

OF  EVERY  DESCRim-IOF 

John  Havron,  President.  Rki  hen  Wkli.s  Gen.  Manager.  E.  Hope  Norton,  Vice-President. 

Gkorck  E.   Hannah,  Secretary.  Frank  P.  Holran,  Treasurer. 

NE^Wr  YORK   office:  s  -  -  -  -  33  "Wmll  Strmmt. 


One 

The  ExciixEERiNG  Index  is  printed  on  one  side  of  the 
paper  for  card  index  use.  Do  you  save  time  and 
promote  system  by  using  it  ?     Ask  for  a  sample  copy. 

THE  ENGINEERING  MAGAZINE 


130-133    Lriberty   Street, 


NEIV   YOR.K. 


r\ca&e  m3ntion  TKc  En^vnccTXYVR  Ma^aavive  -ttjVer.  -sou  -orrxxe. 
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American  Locomotive  Co. 

Builders  of  Sinsfle  Expansion  and  Compound  Locomotives 
for  all  classes  of  service,  from  orig^inal  designs  or  from 
Specifications  furnished  by  Purchaser.     >     >    >    >    jl 


iiiiji^-"'  n 

H  i 

r"  I    -■'^M^^^v      ^ 

^^ 

fe*^.*-*,  "^  *— *^^^&^^*« 

B& .   '«isn 

Owning  and 
Operating  the 


Schenectady  Locomotive  Works,   Schenectady,  N.   Y. 
Brooks  Locomotive  Works,  Dunkirk,  N.  Y. 
Pittsburg  Locomotive   Works,  Allegheny,   Pa. 
Richmond  Locomotive  Works,  Richmond,  Va. 
Cooke  Locomotive  Works,  Paterson,  N.  J. 
Rhode  Island  Locomotive  Works,  Providence,  R.  L 
Dickson  Locomotive  Works,  Scranton,  Pa. 
Manchester  Locomotive  Works,  Manchester,   N.  H. 


General  Offices    >9    25  Broad  Street,  New  York  City 


Situ  Uctmallve.   Cliu  C-%-r.  N«.  71. 


HI/        DA  DT  C  D    1^  A      Bink  of  Commeret  ftldi. 
.  n.  run  I  cn  uu.  wtubufsh,  p*.,  u.  s,  l 

LltJHT  LOCOMUTH'KS  uf  all  Kau^c*  of  irjtk,  8 row  shrec  u.  frij-fivc 
Icin^  w^iKhE,  mciudlni;  special  dfil^i  iu<r  mines,  fnills,  furnaCc),  p^]  Ji  rU  *  I  tans, 
loijtjifiij,  contracture^'  u»e,  {i2ifi%«iiK^«T  iind  frrJh'hl  *cTvic*,  fiu1>urtijin  scrvkr* 
liTrr^t  r^ilvitiLyK  and  induD^irial  e?iLab|j!ihtiieiita.  CQMFHESSED  AtH  LOCO- 
MOTtl'ES  fur  und<srgrnund  or  »urfai<«  work  at  coalp  iron,  i:op$icr,  ikilvcr^ 
%vi\^t  and  ciihtr  mir»F«^  and  fur  fturr^cc  ^ark  where  ^nnak^  or  tparka.  mpsi  be 
w  hoHy  «l[minae^,  LocornciiEvfs,  wide  und  narrow  ts^yf^,  on  h»n(J. 
f  :itali  ijuc  Iret  to  (jrumpeCI  iv c  l)u;l,crs— lo  och-rr^  oft  tctcttsl  of  JOf.   Itt   »tampf .  4! 


V>USJUy¥II^     0./Vt%.    K^XJ^t       115   D^fcrbori*  St..  CHICAGO* 

AddJ^utJ]  conoMJcatlflU  tff  tU  New  V*rk  Oftki. 

Controlling  ajid  Op*raiing  Pit^nti  for  Dumptna 
Cirt.VESSEL&^ufAGONS,  BARGES,  BIK5. 
TRfiSTL.ES,  CHUTES,  u^  (Ik  like 

Th«  Ooodwtn  Car, 

Stcd  oonstFuction  combined  with  nuUubk  tMo, 

Grdvcl,  L^rgc  Rock,  BnJtcn^tJonc  ^  Pi:?  Iron, Cut - 
jngs,  MichmcfTr  Looae  Gram^  Stctl  BlUctt^  Tin 
Ptitt  Bars,  Rill  Knda,  Ho*  Ctndcn  atuI  muir 
ath«  Aimildr  nutcri^U  by  th*  STATity  cl  th< 
Io,id  AL.ONE  WITHOUT  CAREEWmC  THE 
CAR  BODY,    CAf»  I<ua1  onJy, 

3t&[idanl  RunEilns  Qear. 

^^^^^^^^— — '^P''       "V^^^^^"^^^^^^^^   W^r^ht  Cipcirr,  80,000  Ibi,      Lr*il  Ijjad,  3J 
Tr*in  of  Goodwin  C^rs  BilListing  TrJck  out»id«  of  Rjil  on  one  Cubic  Yirxii,  with  QaSLt  RacJf,  *2  CuUc  Ywdi, 
tide  with  Broken  Stone,      RiLinntng  ahont  +  nvilfx  an  ticiur*  with  Covo-cd  Top*  S5  Cubic  Yards.. 


IT    GROWS    APAC£. 


The  Engineering  Index  in  this  Magazine  now  indexes  the  engineering 
journals  in  Spanish  and  Italian,  as  well  as  in  English,  French  ^xvdGftx- 
m^n.    The  progressive  engineer  can  no  longet  f^el  ^Xotv^  -m^^assvaX.  >X< 


Please  mjntion  The  Engineering  Magasine  ti'hcn  \ou  icrUc. 


\ 


MINIKG   MACHINERY 


CUSMIONCn 

BY  SPHIMOS 


Centrifug'al  R.olls 


TIRES 

Crushing  Shocks  absorbed  by  Spring  Pressed  Ttfi 
Bearings   Heads,  Shafts,  etc.,  do   not   move  ba 

wbilecrushing, 
Gushigned  Tires  take  the  vibrations  which  in  Coi 

mon  Rolls  are  transmitted  to  the  whole  machii 
A  Modern  Roll,  which  gives  the  largest  output 

the  ^maliest  cost*  and  lasts. 

CRUSHING.  GRINDING  and  SCREENING  MACtllNEf 

STURTEVANT  mTlTcO.,     2^1"^°' 


SEND    FOR    FREE   CiRCU  LA  fl  . 


...THE  LEADERS... 


DAVIDSEN  SMIDTH 

TUBE  MILLS.  BALL  MILLS. 

A     /    of  the  entire  output  of   Portland   C^ 
ment   manufactured  In  the  world   is 
made  in    factories    where  these   ma* 
1/    chines  are  inatalled. 


TUBE  H 

50 


F.  L.  Smidth  &  Co., 

ENGINEERS. 
66   Maiden   Lane,  cor.  WHIfam  Street,  N£W  YORK. 

COPENHAGEN;    VebxchgaOC,    23.  LONDON:   9    BniDot:   St.. 


UAe    MacHinery  11  Ptmrnpitig  MmcHit^ei^^^ 


Electrical    Co.t 

LOS   ANGELES. 
CAL. 


Gasoline  Mining   Hoists 

Oasoline   £ngif%«s 

Air   Ptampiri^f 


[Tombi nation  Stow  FLEXIBLE  SHAFT  AND 

^''L     ,,MuI-T|<SP££0    EutCTfliC  MpTpIt 

iTactlcally  dutcaTicj  water  ^nooi.    lar  Porsablc  DnHio^. 

rapping,  Rt-aminr,  Fmr ry  GnndiB^,  ("tc    Write  for  Oaia- 

bf  u  c  and  Pt  i  c  e  i    ST  O  W   fA  FCi  *  CO  . ,  l^^^^^MPAfift , 

■T.  Y.     Gencrail  KiLro[3«^aiii   A«,t(iU,  eT:\\t,'ftQTvvLtTAYi»\  b 


\ 


ESTABLISHED    1863. 

Phillips  Mine  and 
Mill  Supply  Co 


MANUFACTUBEBS  OP 


MINE.  MILL  AND  COKE 
WORKS  EQUIPMENT.  .  . 

PITTSBURGH.  PA.,  U.S. A 


PUctt  uienUoB  The  B«6we«*i«»  Ma«MiM  'wVv.»  >...  ^-.^t. 
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THIS  IS  THE 


l( 


BABY 


II 


ROCK  DRILL 

AND   THERE   ARE 
FOUR    OTHER  .  .  . 

3TANDARD 

Types. 

ALTOGETHER  ABOUT 

3T|S00  (various  •tvlc«) 

NOW    IN    USE. 


Air 


COM- 
PRESSORS 


SERVICE 


SHOP 
QUARRY 
R.  R.SHOP 
MINING 

AND  ALL  GENERAL 
CONTRACT  WORK. 


quarrying 
Machinery. 


COAL  Cutters. 


POHLE   AIR  LiFT 
PUMPS. 


I  n  b 

INGERSOLL-SERGEANT 


Williamson  Bidfir.,  Cleveland. 
Old  Colony  Bldg. .  Chicago. 
77  Oliver  St.,  Boston. 


DRILL  CO. 


26  CORTLANDT8T., 
NEW  YORK.  U.S.A. 


Compound  Air  Compressors 


i  1 

t 

t '                fiJ^^'^TSFv^lw 

— y^^F^*w»- "  ^j-^fMr^^iv^ 

1 

hi 

^ 

pu 

"^^^^^^^^g?9jZci^ 

1! 

3 

^! 

for  driving  coal  cutters,  drills, 
pneumatic  tools,  locomotives  and 
for  all  appropriate  purposes.  Any 
pressure.     Any  volume. 


The  Norwalk  Iron  Works  Co. 

SOUTH   NORWALK,  CONN. 


^ir   Compressors. 

We  have  a  very  full  linft  of  Steam  Driven 
Air  Compressors.     Send  for  New  Pold«r, 

ALio   MINE   LOCOMOTIVES. 

Vulcan  Iron  Works,  WrlKes-Barrc,  Pa. 


AIR  COMPRESSORS. 

Constructed  00  the  self  oiling  principle  now  so  deservedly  popolar 
in  steam  engines. 

Operated  by  belt,  or  geared  ditect  xo  e\ecx\\c  movw.  ^«bA  \ta 
circular  C-L  Digitized  by 

16   Hmroo^irt   Street*        -         -       'aom^o^w^  1^ 
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ISE  "Slugger"  Rock  Dril 

THE  MOST  IMPORTANT  FEATURE  of  a 
drill  is  its  valve  movement  ;  it  determines 
the  character  of  work  for  which  the  machine  is 
best   adapted. 

The  **  SLUGG15R  "  type  was  designed  for  a  head- 
ing drill  in  mines  and  tunnels  for  rapid  advancement. 
The  valve  on  this  drill  is  ab^lutely  balanced 
and  therefore  does  not  wean     In  fact  it  is  the  most 
durable  section  of  the  machine  and  has  never  brokea. 


iigi^;;g^:f 


MlAMlRrLLlilOMFANY 


g     2     8}|JB     R.  O    A    D    W    A  yIIN    E    WHY     O     R.~h 


DIAMOND    DRILLS 

FOR    PROS  RECTI  IMG 

OATALOGiufi   smnr    on    REQUEdr 

AMERICAN  DIAMOND  ROCK  DRILL  C0MPAN1 

95   LIBERTY  STREET,    NEW  YORK. 

Core^Drilling  Without  Diamond 

THE  drillintj  of  Cores  with  the  use  of  diamond  bit,  while 
successful,  could  not  be  worked  at  a  payable  speed. 
OUR  PROCESS  has  completely  revolutionized  the  drill- 
ing of  cores.     Think  of  the  complete  outfit — boiler^  engine, 
hoist,  drill  and  drill  rods — we  sell  at  about  the  price  of  one 
diamond  bit,  without  the  machinery  to  work  it. 

Davis  Calyx  Drill  Company  '^ai^YSS^K 


AIR  COWPRtSSORS. 


FOR    ALL    PURPOSE 


\^^^H    X?:^^yv* 


^.       ,  ..  ^«.^^i,.™  Mftea-\AC  \kV*^  ^(1*  lE^^c, 
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lAir 


Compressors 


single,  Duplex  and  Two  Stage, 

Steam,  Belt  or  Electrically  Driven. 
Send  for  Catalogue 

Herron  &  Bury  Mfg.  Co.,  Erie,  Pa. 


!FT  AND 
PUMPING. 


AIR  COMPRESSORS  '1^^ 

And    for    Rock    Drills,    Coal   Cutters,    Air 

Hoists,  and    Pneumatic  Work   Gencraliy. 

Steam  Pumps  for  All  Purposes*   Correspondence  Sol  cneo. 

Hall  Steam  Pump  Co,,  Pittsburgh,  Pa.,  U.  S.  A, 


LEYNER  AIR  COMPRESSORS 

ARE  THE  STANDARD  IN  THE  ROCKY  MOUNTAIN  REGION  AND 
ELSEWHERE  FOR  MINE  WORK  AND  OTHER  HEAVY  DUTY 

CATALOG?  J.  Geo.  LEYNER,  1033  17th  St.,  Denver 


WHAT   DO  YOU   OWN? 


There  may  be  valuable  minerals,  gas  or  oil  on  your  property.      It  does 
not  cost  much  to  find  out. 

THERE  MAY  BE  A  FORTUNE  IN  YOUR  GROUND. 


THe    •  •  • 
Portable 


Star   Drilling  Machine 


s the  bzst  one  ever  put  on  the  market.    Eotirely  without  spriaft*   Simple  and  efficient. 


J.  F.  Kcilh,  Marysvilte,  N.  Y.,  says: 
"My  3  Star  Machines  hive  been  £ivinK 
perfect  satisfaction.  1  have  drilled  60 
ft.  in  rock  in  one  day  of  10  hours." 


Miles  Dean,  Newton  Kalis,  O.,  says  : 
"  For  the  last  4  years  1  have  operated 
6  Star  Machines  and  they  do  all  that 
you  claim  for  them  and  more  too." 


M.^ic  in  Ten  Sii^s* 
DriU  250  to  2500  Ft. 

The  land  belonfjs  to  you  cl  ar  down  to  the  centre  of  the  earth.       Probably  there  is  vast  va!uc  deep  under 
the  surface  that  would  pay  you  well  to  develop      We  also  manufacture  Drilling  and  Fishing  Tooif . 

*=^'\^.^TfcccoY.fJfhEdi':io„."  STAR    DRILLING    MACHINE   CO., 

or  "Universal  Code  of  Lieber"        AKRON  ,   OlH  lO,   U  .  S.  A  .  Sentf  f OF  lllntrat  tf  CaUletM. 


REGTRADE MARKS   Jhe PHOSPHOR  Bronze  SmelungCo.Iimited, 

"    ~~  2200  WASHINGTON  AVE..PHILADELPHIA. 

I)     "ELEPHANT  BRAND  PHOSPHOR-BRONZE 
ING0TS,CASTINGS,WIRE.ROOS,  SHEETS, ETC. 

.y/rrj/,^r.  Jinny"  — DELTA    METAL 

XV      ^         CASTINGS,  STAMPINGS  and  FORCINGS 


Please  mention  The  Enginecrxnf:^   y\^\^^\z\^\c  -chcn   \ou  utIIc. 
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MINING  MACHINERT 


DO  YOU  COMCENntATE  ?  ==_«— 

If  you  do.  write  us  lor  patticulars  of 

The  New  Standard  Concentrax 

Over  ive  hundred  in  successful  operitiom  Tbey  liave  few  wean 
require  a  small  amount  of  water  and  horse-power,  make  a  clean  sq 
and  perfect  stratiication*  and  save  all  the  values. 

P.  B.  McCABE  Jr  CO.,  602  AT-  Main  St.,  Los  JfngeU 


ASSAYERS'   MODERN   APPLIANCES. 

Simplex  Crusher. 

An  ideal  Laboratory  Machine,  made  In  two 
siifis,  for  hand  or  poiver.  All  parts  accessible  for 
cleaning.     Capacity  :    50  to   ISO  pounds  an  hour. 


Write  for  llluBlraUd  CinaUn, 


F.  W.  BRAUN  &  CO.,°"""cAUFoVmA'-"- 

S^n  Francisco  House.  1S'20  Sfiaar  Strael. 


D«&l«ra      in      L^boratopy     S«»i>t»li*s* 


Not  an  exptriment;  la  general  use  throaghovt 

Tte  JacRSOII  HHUD  FOWEB 

OPERATED  by  one  man  will  do  the  w< 
men  drilling;  with  bingle  bits  and 
Guaranteed  a^^inst  breakasre  for 
Used  for  all  rock  work.  In  many  instan 
duced  cost  of  mining  30  per  cent.  Write  fo 
H.  D,  CRIPPEN,  -  52 Broadway, New ^ 


TANKS,  AIR 


SMOKE-STACKS,     WATER     PIPE,     AIR     PIPE,  MIXIN( 

HOT    WATER    TANKS,    with    and    without    Steam  Coils,     I 

np/^piWppC  tractors'   Specialties  and  Heavy  Sheet  Steel  and  Sheet  Iron  \V< 

IXLV^LI  V  LIV3,        description.     Galvanizing  for  the  Trade. 

L.  O.  KOVEN  &  BROTHER,  50  Cliff  St.,  New  York,  U- 

Works,  Jersey  City.  N.  J.  Cable  Address,  " 


THE  ROESSLER&  HASSLACHER 
CHEMICAL  CO. 

JOO  WILLIAM  ST., 
NEW  YORK. 

cyanide: 

Peroxide  of  Sodium 

Hyposulphite  of  Soda 

Chloride  of  Lime 

Sulphide  of  iroi. 


WELLs;:^ 

Over  70  sires  and  styles,  for  drillin 
or  shallow  wells  in   any  kind  of 
Mounted  on  wheels  or  on   sills.     > 
or  horse  powers.     Strong,   simple 
Any  mechanic*,  can  operate   them   c 
for  catalog. 

WILLIAMS  BROS..  ITHACA,  N 


AUTOMOBILISM  -  ^^ 


QltttlO^ 


Pt< 


...  mention  TKe  En&Vnecr\n^  Ma^o^nej^Ave^vj' 


r»\».   ^«w^5tft. 


MINING  MACHINERY 


Joshua  Hendy  Machine  Works 

Nos.  38  to  44  Fremont  Street,  San  Francisco,  Cal. 


a 


HENDY  ORE  m  ROCK  CARS. 


Bodies  Built  of  Steel.      Round  Corners.      Double  Bottom. 

DISCHARGE    ON    EITHER    SIDE    OR    END. 

CHII^I^CD  IRON  ^WHEfi^I^S— Self-oiliAiC*  Atted  witH  dtftst  cmps. 
THE  STEKLr  AXLrCS  revolve  in  tH«  iotirnmls  as  mrell  mm  iA  tHe 
ivHeels.       MaKes  tH«m  rtin  smootH  and  easy  arotind  a  ctirve* 

Btiilt  in  any  d«si|^n.    Capacity  for  any  t£mvkgm  track. 
Trail  furnisHed  eitHar  t^myKr  or  ralayars.  ^  ^  ^  ^  ^  ^  ^ 

QUARTZ  MINING  AND 
MILLING  Machinery. 
Pumping,  Hoisting 
and  Smelting  Ma- 
chinery, Air  Com- 
pressors and  Rock 
Drills. 

"Hendy*'  Triple-Dis- 
charge and  Quad- 
ruple-Discharge Two 
and  Three  Stamp 
Mills. 

HYDRAULIC  MINING 

Machinery,  Com- 
prising Hydraulic 
Giants,  Hydraulic 
Gravel  Elevators,  Hy- 
draulic Derricks, 
Water  Gates,  Water 
"hendy"  ore  and  rock  car.  Wheels,  Water    Mo- 

tors and  Steel  Hydraulic  Riveted  Pipe. 
•'Davis*'  Horse  Power   Hoisting  Whims,  Ore   Buckets,   Ore   Cars.   Rock   Breakers. 

"  Challenge"  Ore  Feeders.  "Triumph"  and  "Hendy-Norbom"  Concentrators. 
ELECTRICAL  MACHINERY— ELECTRICAL  HOISTS— Direct  Connected  Motors  and  Dyna- 
mos,  Single   and   Multiphase   Alternating  Current  Generators,  Transformers  for 
Power  and  Lighting— any  voltage. 


Sole  Agents  for  the  Pacific  Coast  of  the  Durkee  Electric  Drills ;  can  bs  operated 
at  one-tenth  of  the  power  and  cost  of  air  drills. 

J^sk  for  Catalogue  No,  I08. 


Correspondence  Solicited, 


Please  mention  The  Engineering  Magazine  tihen  >'ou  -ccrxte. 


MINING    MACHINCRT 


MANGANCSE:    STE£I^ 

SEGMENTAL  ROLL  SHELLS 


MeCANNA  PATENT.  NOV.  13.  1900 

Interchangeable — cannot  break — do  not  get  loose.  Worn  shells  readily  replaced 
by  two  men  in  one-eighth  the  usual  time,  as  rolls  do  not  have  to  be  taken  out 
of  frame  when  changing  shells. 

Can  be  made  for  any  frame. 

Grooving  can  be  kept  to  a  minimum.  Specially  adapted  to  Chilian  and 
Bryan  mills,  Wet  and  Dry  Grinding  and  Mixing  Pans. 

...Sole.. 


Manufacturers 


TAYLOR  IRON  &  STEEL  CO.  I1'e°w"?S^^ 


253  Broadway.  New  York 


ohn  A.  Mead  Mfg. Co. 

11   BROADWAY,  NEW  YORK  CtTY, 


hloistjnj  Towers,  AuiomatJc  Buckets. 
HcCaslin  Gravity   Bucket  Conveyors. 

Ridjway  Belt  Conveyors. 
Coal   Cmshers,  Cable   f^ailways,   [ftc. 

S?!lSS5e  Coal  Haadling 


No.  2 

Button  Balanc( 


SENSmiLlTY  I  200  (MS)  MlLUORAME 
OR  i  13,00D  GRAIN 

Thi.!i  h  ii  I  [:ry  r^ipiil  halanLf.  ha^  rng;  a  4"  b-v 


8CN0    roH    CATALOOUC    tk'-iB    TO 

Wm.  Aiwworth  &  Soiw,  Denverp  Colo..  UpIj 

ttEPAin   DEPARTMCMT 
Bini>jt;  eiiuip^iecl  14  ith  thr  rudest  niachmrrw  i^i.^ 
Ami  ti->t  iiiKrnimeEits^  wr  an  m  ji  pnf>iiini]  r^-*  rt'i^iir  2 
engineering  in»(Eri)mcn|»  and  icicntific  ^pp^ii-Arti-i.   n 


Please  mention  The  Enfexuccrxn-  Ma¥.a«nc  ^«Vcn  "sou  •wrV^c. 
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I 


Reducing 
the  Cost  of 

Production 


T'S  possible! — by  usmg  praclical,  ir^oney 
saving  appUances. 

ihe  building   of  special  or  standard 

elevating   and    conveying    machinery— 

at  a  very  low  price—  to  handle  any  ma- 

leriai     In  any  form — from  any  one  point  to  another 

—is  a  specially  of  ours. 

t>rin]iily^  we  have  ;i  cai^ilMgnr  "'  1 »  " 
wlliili  will  he  stnt  upon  rci|uc9l    .    . 


716  FiddHy  BWg.,  Phlla..  Pa. 

701  rmpirr  Bid?.,  PIttiburf,  Pa. 

106  Oi-ithiini  m^%..  New  York. 


AULTMAN  COMWNr^g' 

3  ^^^^^^^CT^^^^^^^^^r^^^^^ 


s 


OUR    Giant    C, 
Boom  Steam  Shovel, 
70  tons,  3  yard  dipper. 

Unsurpassed  for  railroad 
work. 

Write  for  Description  and 
Specification. 


STEAM 


THE   cut   shows    our 
"I^ittle   Giant** 

26  tons,  l>iyard  dip- 
per, mounted  on  traction 
wheels. 

As  a  general  purpose 
Steam  Shovel  the  "Little 
Giant"  has  no  equal. 


THE  VULCAN  IRON 
WORKS  COMPANY, 

TOLEDO.  OHIO.   •    U.  S.  A. 


Please  mention  The  Engineering  ilagasine  when  >'0U  Torit*. 
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J 


FFFRFY  ELECTRIC 

TOClOTlVES. 


COAL  MINING,  SCREENING,  CRUSHING, 

COAl  HANDLING.  COAL  WASftlNG. 

ELEVATING,   CONVEYING    AND    POWER 

TRANSMISSION 

MACHINERY. 

Si  nil  fiff  Catilogue. 

THE   JEFFREY    MANUFACTURING    CO., 

Columbus^  Oh»o.  u,  s.  a. 

New  Tor  k,  G  tile  ago,  Denvir, 

PltUburgh,  Timcft  Bldg.  CKafleston.  W.  Vt. 


J.  S.  MUNDY, 


Newark,  N 


M&nufii^ctu»r    M   HtlJitrBt,   Mill 
StttloDiri*  titd  Mud  Dretftlj^K  E^cli 

Alining    Mackirt£r}\  Sfenrrt  ^nftii 

C^silngs      of     «vCTy      ] 
script  ton. 

Oldest  HDiidticI 
EFixie  MaptifactuTC 
tbeU,S. 

Styles, 


Hoisting  Machines 


steam,  Horse  and 
Hand  Power 


DERRICK   IRON  AND 

CONTRACTORS' 

SUPPLIES 


A     v^TY    coitiplcte    and 

Contractor*'  Plant  Mfg.  Co 

129  Er1«  street,  Buff«ld,  N,  Y; 


LtBflad 


LAMBERT  HOISTING  ENGINES, 

ELECTRIC  HOISTS,  CABLEWAYS 

For  Miningp  Quarrying;  Coal  Handling,  Pile  Driving,  Builders*  Use. 
Logging  and  General  Contracting. 

SCND    rO«    NEW    CATALOGUE 

Lambert  Hoisting  Engine  Company, 

Main  OffiLc  ;i«iid   W.^rks. 

121-125  Potnler  St..  Newark,  N.  J 

N  «  w  \>irk  Cil  y ,  S J  L  J  ht  ft  y  S I 
I'ttJeUii,  U.f  ^a  Waur  St  Siin  FriAnci:«ci»,  *itt»Mrt  ani]  Fi^^Untn  Sc 


WITH   UK   HVin^^l    1    M   VM--WVA^    m^VVA- 


INDUSTRIAL-WORKS 

BAY  CITY,  MICH. 


I4ANVFACTVR&RS    OV 

Locomotive 


Pl*'-lSi-     iiU'HAVOI 


Tive  Ens*^*''^^'^*  ^\Qiax^^t  is^VtY.  -jt^^  ^^tc. 


conve:ying  machine:ry 
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Locomotive  Cranes. 
Electric  Overhead  Traveung  Cranes. 

Coal  and  Ore  Handling  Machinery 
Browning  Engineering  Co. 

Write /or  Specijications.  C\mwm\9iXkA.%  Olkio 


Portable  Conveyor 

used  for  loading  Coal  into  vessels. 


Our  new  Catjdoffue  has  76  lUnstrB- 
tloDS  of  typical  installatloiis. 


BotiiisCoiiveginhlteo. 

14-22  Park  Row,  New  York. 

niniti.nrj  hi;  ^    ^000  I  P 


Please  mention   The  Engineering  Magazine  when  \ou  -ucTile. 


CONVBYING    MACHINERY 


A.LESCHEN&50NSRDPEC 

920-922      N.   I  5T  ST.,  ST.  LOU  IS, 

BRANCH  OFFICE-S 

92  CENTRE  ST..  NEW  YORK,  H.y 

137  EAST  LAKE  ST.,  CHICAGO,  ILL. 

as  FREMONT  ST„  SAH  FRANCISCO,  CAU 


AERIAL  WIRE 

TRAM- 
WAYS 


Digitized  byL^OOQlC 
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^^ifl 

B^ 

^,       1 

^^D[  jiA 

Kfl 

1^^ 

^^B^^B^H^^^ 

^^^^^ 

^HH 

^^^^^^^^^^^B^u^ 

■KT-      ^- 

^vHm^^ 

THE  ANTHRACITE 
COAL      STRIKE 

coming  as  it  did  when  few  had  coal  in 
storage,  forcibly  emphasizes  the  necessity 
for  safeguarding  your  establishment  against 
any  future  interruption  of  the  coal  supply. 
Write  us  about       „       „      ..      , 

LINK-BELT 
M  E  T HODS 

LINK-BItLT    ENGINEERING   CO. 

NrCETOWN,     PHILADELPHIA 


4Q  Dry  Sirret. 


rfTTSBLKOH  : 
Park  BMiiditfg. 


CHiCAGO: 
Link- Bf it  Mackimrry  C*i 


Digitized  by  VjOOQ IC 


P/ease  mention  The  Engineering  Magazine  tcKcn  \ou  var'We. 


CONVEYING    MACHINERY 


TRAVELING 

DAL  ELEVATORS 


il   I. 


< 


U 


|->    '&-14 


©f^S 


COMPLETE 

EQUIPMENT 

FOR   THE 

HANDLING    OF 

MATERIALS 

LABOR-SAVING 

APPLIANCES 

EYL   &   PATTERSON,    plttsburg,  pa, 

CONTRACTING    ENGINEERS.  ^  CONVEYING  APPLIANCES 

Digitized  by 


i^.Msr   .K-p.:i   .1    11.0   lln>..-CTXV.R  MvVaa=v>xo  -..Vru  >jov. -a.VxVc. 
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COAL  HANDLING  MACHINERY. 


THE  original  equipment  of  this  plant  consisted  of  eleven 
oi  our  elevators  for  unloading  coal  from  vessels.  The 
coal  was  hoisted  in  tubs  and  distributed  by  our  automatic 
railway  tracks  and  cars.  In  1898  the  plant  was  increased 
by  the  installation  of  the  five  movable  elevators  with 
steam  shovels  as  shown  above;  five  more  have  been 
added  since.  About  one  hundred  automatic  railway 
tracks  are  now  installed  at  this  plant. 

We  design  and  build  all  necessary  machinery  for 
handling  and  storing  coal,  ore  and  similar  materials. 
Our  machinery  is  standard  and  in  general  use  throughout 
the  world. 

'We  Have  Had  tKirty  ye&T%*  ejcper^lence  In  bisllflinit 
tt\is  class  of  inacHinei-y^  and  design  and  install 
coal  Handling  tnachinei-^r  to  meet  tKe  most  pocmtliar 
and  u.nfavoi-al»Ie  conditions. 

Write  us,   for   furtber  information  tf  you  are 
erecttnjf  a  new.  or  revjsjpg  your  present  plant. 

The  C.  W-  HUNT  COMPANY, West  New  Brighton,  SA.  New  York 

NEW  YORK  OFFICE ;  45  Bmmdwmy.         PITTSBUHQH  OI*^\^'l®i^W^9S^^*«- 

/'/cas^  mcnfion  1  he  Engineering  Mki^hzuxc  -^licn  v*>»i  tvritc. 


CONVEYING   MACHINERY 


Cable  Hoist-Conveyors 

SPECIALLY      DESIGNED      FOR.      EXCAVATING     AND      9EL,ttti 

LAURENT -CHERRY  AND   HALL   PATENTS. 


'-  ^^^. 


Hall    Pftt^nt    Calila    Hoist-Conveyor 

At  Work  K  sea  If  a  tint  the  Suwanee  Cvniiti 


-MANUrACTURCO      BY- 


THE  TRENTON  IRON  CO. 

T  R  E  K  T  O  N  p      N  £  t»r     J  £  R  S  C  Y  . 

Also,  Wire  Rope  Tramways.  Surface  and  Underground  Haulage  PlanU,   Elc 
WIRE    l<OPE    OF  ALL    KINDS    for   Regular    and    Special    Applicatiofu 

Illuvtrfttod  BooMa  oa  Anjil&cat&ox^. 


New  York  OFnce— Cooper,  Hewitt  &  Co.,   17  Burling  Slip. 
Chicago  Office— It  14  Monadnock  Building, 

Denver  Office— R   D,  Seymour,   Mana^er^  l7U  Tremtjnt  S!. 
Digitized  by  LjOOQ  IC 

PlcQSe   mention  TKc  Ewtitietr%ivi  U^aW^ie  -ttiV^cY^  -joi*  -oiri^*. 
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American  Steel  &  Wire  Co. 

Chicago.     New  York.    Worcester.    Denver.    San  Francisco 


Wire  Rope 
Electrical  Wires 


BRODERICK.ND  BASCOM  ROPE  COMPANY 

MANUrACTUR.E:R.S 

WIRE    ROPE 


66   HORSES  USED 
N    HAULING  THIS 

CASLC. 


or  £ve:r.y  descr^iption 


35,000  FEET  OF1  1-4  IN.  DIAMETER  CABLE.     WEIGHT.  110,000  POUNDS. 

MAIN   OFFICE,    ST.    LOUIS,    MO. 
BraAcH  Office*  FraAk  BaldwiA,  83  SotatH  St-pNew  TorlU 


Please  mention  The  Engtnecring  Magazine  when  ^'ou  u'tile. 
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Complete  Ore  ^^'^  Coal  Handling  Planl 


HUl^ETT     PATEMTS. 


Desf  giiedf  Erected  and  Equipped  by 

THE  WEBSTHR,  CAMP  &  LANE  CO 


Enjineerin j  Office ; 

CLEVELAND.  OHIO,  U.  S.  A      J 


^      Main  Office  and  Warlls  s 


AKI(ON,  OHIO.  U.  & 


I  S#^^H$##^^#:?J=^$:^^^^^?i#^w#: 


w^CS^ 


RAILWAY  MATERIALS 


itt'ij  Sidv  lJiiiii]ii  (':ii  fiiT  rV*fK«i(  riii(J<-rt,  S;iiidj  (travel,  cU.,  fur  rniw,er  PtafiE*,  t'uUTfflCtiurs'  r**^,  fU  ^ 

NARROW 
GAUGE 

For  Industriiil  Plants,  Contractors,  Etc 

Tnchidmg   complete   traclf    KPr&tk^ements  witb  all  AccHHtJu* 
CARS  tor  Codi.  CiEulen,  Aiihea,  r4c.«  in  Bailer  Rooim. 
C  A  R  S  for  Freight  and  Gotivefkati  H«vy  at«i  BuUct  MAtemU 

LIGHT    RAILS,    SWITCHES,    TURNTABLES,     Etc 
Alwraytt    in    StoclE    Fov   ^rotnitt    SHii»tik«nt* 

ARTHUR  KOPPEL,DEPT.v.,%^ES?^o"RK'*^^i 


Plt^isc  int'ntvoiv  TUc  EHE^ftferiiva^  Mas^asvifce  ■u;\\tiv  ^qi*  uiVi* . 
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CAMERON  STEAM  PUMPS. 

4# 

SIMPLE. 

COMPACT 
DURABLE 
RELIABLE, 

EFFICIENT. 

No  Outside  Valve  Gear. 

Easily  Started.    Easily  Stopped. 
No  Dead  Centre.  BoatfocHatd 
Usa8:e.    Suitable  for  tyerr  aw* 

jljtjIjC 

Our  New  112  Pag#  Catalogue  cac 

A. S. CAMERON  STEAM 

FCXXr  EAST  TWENTY- 

I  be  had  for  the  Adkine. 

PUMP  WORKS,  ;ssc 

THIRD  STREET. 

EPPING-CARPENTER  COMPANY, 

PITTSBURG,    PA. 

'^^  PUMPING   MACHINERY  '11^^,1^ 

Also  Surface  Condensors,  with  Air  and  Circulating  Pumps,  both  Single  and  Duplex. 


New  York  Office.  95*97  Lribertsr  Street,  ^~^  ^  X 

CImirmlmMkA  Office,  New  ^ik^lmik^  ^^VV^\a.%»  \ 


Please  mention   The  lini^ineering  Magazine  uhcu   \ou  iktWc. 
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HYDRAULIC   MACHINERT 


Centrifugal  Purrpin^  Machinery, 

MARINE  ENGINES  and  BOILERS, 
EXCAVATORS. 

HINGSFORD    FOUNDRY 
A.ND  MACHINE  IVORKS. 

OSWEGO,    N.    v..  -  .  U     S.   < 


The  Laidkw-Dunn-Gordon  Co., 


All  kinds  of  Pumping  Machinery,  Air  Cofiapress&rs,  also  Tobacco  Machinerv 
Presses,  etc.     Send  for  catalog. 

CINCINNATI,  OHIO. 


New  Vork.  B>aton,  Chicaeft,  PhlUdclpbia. 
WORKS  1  FJm*ood  Place.  Ohio. 


Centrifugal  Pumping  Machinery 


'Widest  l^F^stM^^^Strongest  Concern  of  Ms:0M 

^  Win  AmencA  i2_j^^^=5^~^  iv5?  /nwte  Correjponaent 
tmwyorkOrme^9-4lCoHlmdtStXhic^tQi^fke 


Pulsometer  Steam  Pump 

"THE    CONTRACTOR'S    FRIEND" 
Often  ImitaUd— Never  Equalled.  Over  20,000  in  Uie. 

Recent  Important  Improvements. 

The  H.iiuUwt,  ^imiiJti-t  :iti.1  \\*,^x  KiTn-leru  Stenm  i'ump  for  ('.eaeral  MminE, 
Qu.irryinji,  Railroad*  Irrigaimg.  I  fi:uiri;Lu;e,  Co*Tl-w*shii^L^^  Tank-fiJiliDi;,  P^P«r  MilL 
Stwcr  urn!  Hridjsc  ContrfiLtwrs'  i^tiriHJstrs,  eic,  t'lc:,  >[uday  Of  tldtiy  Liqyids  handled 
wSthouT  injury'   lo  ihc  pump. 

PULSOMETER  STEAM  PUMP  CO. 

135  GREENWICH  ST„    NEW  YORK 

C*TAL0OUE    ON    *PPUC*T10f<  CORRCS POH DC FICE   SOLlClTtO 


Snow  Steam  Pump  Works 

Pumps  for  Mines,  Water  Works  and  every  possible  duty, 

BcTSton,  ChJcago,  Philadelphia.  #<jT't         ^        C**  ilLT  X/       1 

WORKS;  Buff ab,  N.  V  114  Lj|$|J^  Stfcet,  Ncw  Ycjrfc 
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Henry  R.  Worthington 


Water  Works  and  all  kinds  of  Pumping  Machinery,  Water  Meters,  Coollii|^ 
Towers  and  Condensers. 
Boston,  Chicago,  Philadelphia,  St.  Louis.  Pittsburgh,  II4  Lribert^  StrmmU  NemrTork 

Atlanta,  Cleveland,  San  Francisco.  New  Orleans,  Puiie,  Kansas  City,  Detroit  and  Hono  ulu. 


HYDRAULIC    RIVE.TERS 

PUNCHES,   SHCARS,  OPERATING    VALVES.     STEAM   and  CENTRIFU- 
GAL PUMPING  MACHINERY.      MATHEWS    FIRE    HYDRANTS. 
GATE    VALVES  and    INDICATOR    POSTS.       CAST   IRON    PIPE. 

R.  D.  \^OOD  <&  CO..  400  CKestnut  St.  PKiladelpKia.  Pa. 


Pumps  That 

Pump ! 
"Hydraulic" 


"Union"  Steam 

Pump  Co., 
Battle  Creek, 
Mich.,  U.S.A. 


Knowles  Steam  Pump  Works^ 

Pumping  Machinery  of  all  kinds.  Steam  and  Power,  Mining,  Electric,  Air 
Compressors,  Air  Pumps  and  Condensers.     Send  for  special  catalogs, 

Botton,  Chicago,  Pbi'adelphia,  London.  91  LIBERTY  STREET.  NEW  YORK. 


I  How  the  Index  I 

i  Helps  the  Engineer    ' 


The' En^neering  Index 
records  each  month  all 
the  papers  and  reports 
that  appeared  in  the  lead- 
ing engineering  journals 
the  preceding  month  and 
about  which  the  engineer 
should  know. 

It  is  always  in  readiness 
to  supply  promptly  the 
text  of  any  article  noted 
in  the  Index,  and  at  a 
merely  nominal  cost. 

By  means  of  coupons, 
which  are  sold  in  qtian- 
titiesat  a  reduced  price, 
the  orderintf  of  articles 
is  made  roost  simple 
and  convenient. 


i 


THE 


"Harris  System" 


A  sysiem  of  pump'mg 
water  by  compressed  air 
Can  be  applied  anywhere, 
but  particularly  advantage- 
ous and  pnifiiable  when  the 
water  is  distant  from  the 
source  of  power,  as  in  mines 
and  wells. 


CORRKSPONOKNCK    SOLICITKO. 

Pneumatic  Engineering  Co. 


\ 


Please  tmntion  The  Engineering,  Magazine  -cUcn  ^ou  u«T\tc. 
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TH  R 


[[imptiHallroailPiiiDpliigEiigiiiii 


^ 


© 


»Jniri 


L-OBRCant  load,  constant  vtreacc,  uo  tsulsiLiiaB- 
Ritlitr  ea;Botine  or  &iwni,  direct  or  befi  drivcD 
i^Ltnips  water  at  tialf  ihe  com  of  other  niethtiJ?, 
For  suction  or  deep  v,'el].     Send   for  caTalmgiie^  U, 

»Ti?ir.  I^uit^virielei-  Comp&nXp 

4DB-407  North  M«Ln  St.  Los  Atigelas,  Cil, 


HEISI^EI 


IVoritji  Pumpii 

Engines^ 

Air  Compressor 

ind  Blowing  Eng 

Girin^  the  Higli&t  / 
able  Commercial  Effic 

GHHSAJBSLQt, 

ERIE     PA, 


WATER  PIPE 

RaUroads.  Mines,  Pistinertes.  and  Pylji  i 


iWWPt^SWW^V 


V/OODE^  CASmCS  FOR   STFAM  P/P 


STEAM  Ft PE  CASING 

For  U  nri  erg  round  SteimXlfi**. 
_J'_ht  CHEAPEST  and  BEST  Won4;<mdMCtof  ■ 


,.-_JSOTEP  CONDUIT 

For  Underf  round  ¥i\re%  «t  all  Idaii. 
Cheap,  Durable  and  Perfect 


These  producii^  are  i-xtcnist^isly  utrii  in  Mnrdd 
Railrond  work.  We  cart  furnish  feportl  t^howiilj 
amy  an^  Ai1.\f<t  abilZly  in  all  killdl  t>{  St^rvicw:^ 


The  Michigan  Pipe  Co,, 


inv 


The  Geo.  F.  Blake  Mfg.  Co. 

Pampiag-  MachiDery  for  every  possible  duty,     Se ad  for  special  catalp 
Marme  Pumps,  Sugar  House  and  Sugar  Piautatiou  Pumps* 
loftion,  Chica-o,  Philadclphlji,  L^don,  ^1  LIBERTlf  STREET,  NEW  YOl 


Pelton  Water  Wheel  Co, 

111   Main  $L.  SAM  FRANCISCO. 
l4e,Ulieft¥  SL,    ^    NEW  YOHK. 


^^11  persons  interesteil  in  watei 
fiower  should  s«ncl  for  oui 
S8-pag«  l»aoK  on  the  PelCot%  s-ys* 
tetti.  This  hoolC  supplies  tlAta 
and  other  information  in  regard 
to  the  utilixatio'n  of  vrater  po'wet 
under  e^er^  possible  condition. 
la  sent  ot%  reo^est.      <^     ^     ^     .^ 

_         ninitiTPii  ny  ^.^ 


Pi^ai?   mtriition  THc   En&m«niii:  MiviMilne  -j,^ei\  ^S6^^  T.ti^U, 
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United  States  Cast  Iron  Pipe  &  Foundry  Co., 

g%mCi'm  MANUFACTURERS 

uAoT      Large  Cylinders, 

Flange  Pipe, 

Foundry  Work. 

pipe  Eastern  Office.  Und  TlUc  Buildinj,  Broad  and   Chestnut  Stfcctt. 


IRON 


PHII^ADCI^PHIA. 


AIR  COMPRESSORS 

Clayton  Air  G)mpressor  Works, 


FOR  EVERY  APPLICATION 

OF      COMPRESSED 

AIR  POWER. 


Air  Tools  and  Appliances. 
QmyUm  Air  Lift  Pumping  System. 

Complete  Catalogue  R  sent  upon  application 


114-118  Liberty  St.,  New  York. 


OUR 

WATER    WHEEL    GOVERNORS 
ARE  THE  WORLD'S  STANDARD 

They  contrcl  400.000  horsa  power 

Twelve  types  carried  in  stock 

The  best  speed  reg^ulation  griaranteed 
Write  for    Catalogue  and  List  of  several   Hundred   Plants 

lyHEl^E    OUW.    OOVERWOICS     ARE    USgP. 

THE    LOMBARD  GOVERNOR  COMPANY, 

3G  \X?Kitti«t«  Street,       .*.       .*,        Boston,  Mk»s. 


^ 

CTUROESS  «i;«,V, 

h  -'  I^^^JV^V 

•^  GOVERNORS 

ghft  better  rtguUtioa,  mtb 

i       and  cost  leaa  thiJi  any 
1       other  (covarnor. 

tJl^        ^   GOVERNOR 
1  rjflh        ENGINEERING 

^KlfSr 

^^^     Write  fof                    ' 

CHRISTIANA 
n  A  C  H  I  N  E 

COnpANY 

CHRISTIANA.  FA.,  U.S.  A. 

Engineers,  Founders  anif  Machinists, 


Di  TmBm2  WATER  wneeLs, 

aLtaptrJ  to  idU  duties. 
POWER  TRANSmmNO  MACHflSEERV. 

G«aHn£,  Rop*  Wheels,,  Friction  C]utch«,ShUiiii£, 
PiiHeya^  Hang.er^  Etc. 

tyCATALOGUES  ON  APPLICATIOM. 


Albercer  Cooling  Towers 

IMPROVED    CONDENSING     APPARATUS 
VACUUM     PUMPING     MACHINERY 

SEND  FOR  ILLUSTRATED   CATALOGUE 

ALBERGE/?  CONDENSER  COMPANY, 


^^  UV»T>:i  ^\x^<50k«^^^^\ 


Piease  mention   The  Engineering  Magazine  x%:\\cn   \ou  -jlta\c. 
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HYDRAULIC   MACHINERY 


If  it's  a  Questiuii  oi 

Hydraulics 
Hydraulic  Machinery 

or  Hydraulic  Jacks 

Watson- Stillman 

can  solve  it  for  you— been  makings  Hydraulic  Jacks 
over  50  years,  each  year  increasing  output  and  de* 
signing  Jacks  for  every  variety  of  use.  We  now 
build  over  250  kinds.     ,     .     . 

Watson -Stillman  Co, 

201     C  &;«  t    43d     Street 


e  w    Tori 


r^tr  > 


^ 


# 


^< 


:t 


DUPLEX 

IT  ''  Types. 


BAKER  &  HAMlLTOr 

SAN   FRANCISCO.  CAL, 

, ,  FOR., 

BLAKESLEE  STEAM  PUMPS, 

HERCULES  GASOLINE  ENGINES* 

ERIE  CITY  BOILERS  ^A  ENGOf 
DUTTON'S  '-PEERLESS*'  BOILERS 
jind  ENGINES. 
RACINE  BOATS  *n4  LAUNCHES, 

REMINGTON  ICE-MAKING  MACHIN 
FLORY  HOISTS  mM  WINCHES 


A  Card  Index 

applied  to  ipdexin^  things  the  eoffin 
waots  \0  refer  to,    Aak  for  circular. 

TtUC  BKOmEF.Rmo  MAGAZl?fIL,  New  7fl 


HAI^F  KN0U(;M  VVATKK  is  quite  enough  for  some  people,  but 
most  people  waul  water  every  day*  II  RiDER  or  ERICSSON 
HOT  AIR  PUMPS  are  used  you  can  h*ve  water  every  day  in  the 
year^  and   your  cook  ...        ■     -.  .  -■  .   * 

^S.ooo  in  rLiilv  tisi 
•tore* 

RIOE^R^mRICSSOlf    UlTGIVl^    CO. 


or  stable  bs^y  is  the  only  engineer  needed. 
Catalogue  *'K    f  on   apf*licalion   to  neareit 

.Ricssoif  jLnt^tnm  co. 

IS  WnTtwm  St  .  KrHJ  YoTh  ■  iw  FTumkUm  St.,  Bartomi  M»  C^fct^  St  „*^i*mj 


HYDRAUUC 

MACHINERY                   m 

McCormicK  Turbines. 

^HIS     illustration    shows    a   Pair    of    : 
1        M  cCormi  ck  Turbines  operat  i  n  g  gen- 
—      erators  In  the  power  plant   of  the 
^      Boston   &    Montana     Consolidated 
*"^     Copper  &  Silver  Mtnlng  Go.,  Great 
Falls,  Mont.     Head.  40  feet;   2.BC0  horse 
power.     Weight.  300,000   lbs.  irrespective 
of  draft  tube,  supply  pipes  and  power  con- 
nections.    THE    HEAVIEST    PAIR    OF 
TURBINES     BUILT.        THESE     TUR^ 
BINES  WERE  TESTED   AT  HQLYOKE 
AND  GAVE  85  PER  CENT  EFFICIENCY. 

^^^^^^'^  ^^HHQbES^^B^M^^^^^^^^^I 

VBdoubtedly  the  most  popular 
TtiTbiae  mmnufmchiwd. 

S.  Morgan  Smith  Co., 

^^^^^                 '•^■^o^i'fc  ^'^''^B 

YORK,  PA..  U.  S.  A. 

Write    for    Catalogue. 

A  MATTER 
or  CHOICE. 


1 


ioU  or  fmU 
Little  Steam,  | 
Much  Waste  tnd  | 
OJrtjr  Bolters,       J 


Or 


Littte  Fuel, 
Lott  ot  Steam, 
No  Waste  and 
Cltafi  B#il«rt, 


THE  LATTER  RESULT  IS  ATTAJHED  &Y  THE  USS  OF 

Stilwell's   Feed-Water  Heater. 

We  ttl*o  make  STBAA  AN©  POWEf%  PUHPS  for  *^l  purpoite. 
AIR  COMPRESSORS  AI^D  VICTOR  TURBINE  WHEELS. 

P.  0.  B.  zao. 

DtytiiA.OIilo,  U.S,A. 


THE  STlLWai-BIEICE  t  SPIITI-YIIILE  GO. 


THE  AMERICAN  WELL  VJORKS  //mmCl'/f/LW/f/m 


rUNUPACrUIBRS  OP 

AIR  LIFTS. 
AIR  COnpRBS50R5. 
DEEP  WELL  PUMPS. 
OASOUNE  ENaiNBS. 
WELL  MACHINERY. 


AURORA  ILL.  U5A.ViW\Lv"aT(\V'^< 


Please  mention   The  Engineering   AlajiU-ine  uKcn   ^'ou  xcrxtc. 
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LEHIGH  PORTLAND  CEMEN1 


PORTLAND 


STRENGTH,    UNIFORMITY,    ANH 
COLOR    GUARANTEf^D. 

Slecom  mended  for   High'ClasM   Ensi  nee  ring    Wori 


The  Kelley  Island  Lime  and  Transport  Co.p 

Mirfcaatlle  Bank  Byildlnf,  C£^EVX:i^AKD,     G 


Over     21,000,000    Barrels 

NATURAL         X^SflTK      PORTLAND 


CEM 


SOLD 


^^MEtV^ 


ENT 


SY  THE 


$tli«  Ollf c«t  I 

I  Descriptive  ™  1  BuoaDwuif^  tl. 

pamphlets  on  LAWRENCE  CEMENT  CO.  ^^  *  "*'fc** « 

I  appUc&tion .  phi u dclH4ia 


e,    R.   ACKERMAN     Fn;«,.   A»oc.   Ah.   Sog.  C.    C. 


I  THE    Ot.D    REI.XABI.E    -GIANT"    PORTI.ANO    CEMEN 

u«tdr3tilNsi\clyfm  the  Nl  AIJAKA  FALLS  TUNNEL  nml  POWEk  HO(7SE  of  iJie  Niw^Fira  Falls  Power  Ce. 
AFicf  tsvr  years  ihe  lunn«fl  i*aii  recent  lly  in^pecL«d^3a,4^Ki,QOO  cybk  feet  ^jf  water  had  ruihcd  ihroufch  ew^rf 
Niuir  fur  Uve  y^Jir^.  Krcim  nnif  i?nd  o(  I  he  lunnel  lo  ihe  c^Tlicr  il  wa^  Hh  siruh^  ^*  the  day  when  k  WSU  fijlli^hcd^ 
Ni.r  ..rie  rbf  fh*-  fg,a»,<«Q  hrifks  tJ-^cd  wffr  tmt  f>f  plac^.     The  vi^rctitt  ft;is  "  ttrsclitalily  abisuliitely  pctfect." 

I  AMERICAN   CEM^NX  CO.,  ^3  .tontK  l5tK  Str«*t,  Phi]AdttIpli.l»p  W 

A  if  E  N  L  J   E  S  : 

|I  KSI  KV  &  TRINKLK  C<>MPANV  rNlTKD  BLTILDING  MATERTaL  COMPANY 

3j  Sauth  igth  Street,  Phibddphi^i,  P.*.  i  \-ii  Piirk  Row,  N^  Y.     Converse  B1%^,  Boaion,  M 


-i 

HOT  WATER  METERS 

W                         from   ^-inh  itj 
■                           B  iisch,  Ki>  lu 

b      The  STANDARD  WATER 

Hi         meter  CO. 

f      ~         245  Robmwn  Street, 
^                         Broofclyn,  N    Y. 

PATENT 

>'^  metallic  Skyfigbi 

™  WIthcKit  Pttttj 

ThQuannd'%  of  feet  in  timt. 


)eane  Steam    Pump    Co.   of    Holyoke  ti  n 

Manufacturers  of  Pumpiog^  Machmery  of  all  kinds.     Steam   and   Power 
Pumpa  for  Paper  Mills  a  specialty.     Send  for  special  catalogs  and  ciicttlars* 


VORKS:  Holyoke,  Mafia. 


\\K  UBERT Y  STREET,  NEW  YOR 


Plroxt  mtyiViov.  The  En^^^^^^^^S^  Mai.*:ivfvc  ^v\ve1^  ^^^  ^^^^^ 
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IP 


L-_ 'addle    Wheel  l 
Machinery 

Our  knowledge  of  river  { 
navli^aiLon  is  earned 
through  long  experience 
and  exceptional  oppor- 
tunity. We  design  and 
build    the     entire    and 

COMPLETE        outfits         0  f 

driving  machinery  for  # 
powerful  light  -  draft  ~ 
vessels,  having  the  best 
of  modern  shop  faciU- 
ties  to  aid  us  in  dobg 
ALL  the  work.  Write  to 
us  before  you  act,  # 

■•■••J 

L*  Marine  Iron  Works  t 
StsHan  A,     CHICAQO  m 


J  H.B'R00KSeC0.ClE^g^'O 
'Floor&Sidewalk  Lights. 


OF  EVERY  DESCRIPTION. 
SENOf^CATALOGUE. 


WATER  POWER  PLANTS.     HYDRAULIC  MINE  SUPPLIES.    », 


TMr  V.Tfr 


f-lT-  RIVT.- 


Oor  SpMimlty-  is  STRAIGHT  SRAM  RIVETKD  STTEMX, 
PIP£  for  all  purposes  tip  to  500  lbs.  prosstiro. 


'When  in  the  market  for  "supplies,  cjo  to  the  firm 
who  makes  a  specialty  of  those  supplies  '" 


.Office  and  Works.  3001-3015  Urimer  Street 


American  Spiral  Pipe  Works 


•  Main  Office,  Chicago  • 


New  York  Office   -  26  Cortlandt  Street 


TT/E  are  exclusive  sales  agent  of  the  Florala  Saw  Mill  Co.,  Florala,  Ala.,  manufacturers 
^^  of  Long  Leaf  Yellow  Pine»  and  manufacture  at  that  point,  large  quantities  of 

Yellow  Pine  Construction  Timbers,  Factory  Flooring.  &iclge  Timbers  and  Ties.    Ship- 
ments made  with  greatest  dispatch.    Let  us  quote  on  your  next  requirements. 

Amorican  Lrtimbor  CEfe  Mfjtf.  Co.,  Pittsbfir^H*  Pa. 

Sales  atjent  for  McCormickik  Rock  Creek  Lumber  Co.,  m;inufaclurers  of  Orrgon  Fir.     We  are  also 
large  manufacturers  of  Oak   Construction  Timbers,  Oak  Railroad  N\aveT\a\  ax\A  W;\\k\c  >c\w»t\w^. 

We   handie  the  output   o/ one  of  the  best   Maple   Floorvnj;  m\\\s  \t\  NV\c\\\^Atv,  9iv\^  v;aw  ti\;sV«. 
quick  shipmentH  of  this  lumber  to  any  part  cf  the  country. 


Please  mention  The  Engineering  Magazine  when  ^ou  write. 
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MERGER    BOILIR. 


Steam  and  Water  Heating  Apparat 

PUBLIC    BUILDINGS.    RESIDENCES.    I 

OUR    SPECIALTIES  : 

Mercer,  Mills^  Gold  and  Cottage  Steam  and  Water  Hca 
Boilers.  Adapted  for  Hard  or  Soft  Coal  and  W 
Burning. 

The  Royal  Union,  Union,  Princess,  imperial,  Diadem.  G 

net,  and  Sovereign  Steam  and  Water  Radiators- 
Gold  and  School  Pin  Indirect  Radiators  for  Steam  or  Wj 


THE  H.  B.  SMITH  COMPANY, '"  'g|«f|S;5^ 

Send  (or  Circular.  Foukdry  :  Westfield,  Mass. 


NATIONAL  FIRE  PROOFING  COMPANY 


The   recognised   standarcl 
m&ten&l  for   fire  proofing 


PITTSBURG 


NEW  YORK 


BOSTON 


CHICAGO 


PniLADELFHIA 


Faithful  to  Its  Trust 

^'uu  nc«?d  not  warrj.'  iibrtut  joiir 

Caldwell  Red 
Cypress  Tank 

It  wi;]  liold  what  you  pm  inio  it. 

Hi/iir,  .jlicmicalH  itnd  atiids  do  mn 

■f  affect  II,  iind  (Correct  hiif^ping  re^ 

inoves  dii tiger  of    bursting    and 

last  3k  Vilpmne. 

AUow  us  m  send  tjur  cjiiatciiryo 
aod  prioc-liiU 

W.  E.  CALDWELL  CO. 

Louisville.  Ky. 


WATER     SUPPLY     OUTFIT 
^^i:    Substructu 

Cf^itvjnizcd  And  PatEiieti 

bkjboitjtntial,  Syfiimcii 

Louimur.*  cjp™,  I  an 

STAR  WIND  M1LL£ 
C^Uvanitrd  Si  re  I  or  WuiiJ  a.S 
lor     farm,     rcj*idtnce,      p'/u    - 


Hint  &  Waflin j  Ml j. 


9oe  OAK  ar^CET.    kcpwoallvillc,    n 


BEST    FOR   WATER 

Fitted  With  round  o^  Flat  iftON  Hoop® 
Steel   Tank    Towers    Oalvanizco    and    Painted 

Ralph   B.  Carter 


SruB   ron   ^ATALaaui 


sa  CoPTLANDT  St.,   New  Yon« 


ERECTION  OF  STEEL 

iBRIDGES,  BUrUDINGS 

Jn  any  part  of  United  States. 
I  BALTIMORE  ERECTlHCi  CO., 


A  ggfgy^  I  EADINGanlcksfn 

r\  LMt\/  L     leading  enfin&sri 

mf\h! I  J^^^^^^^  record  pro|fr 

/cm  '^^'^  f"^' 


The   gngineerlng  lod 
this   issue 


PliiQ.^L-  v4vMai-Li\    iW  E>HC»neeri^|i  Mtt«.a3^-M  i«^**  ^o*  T«rv\« 
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STAMP   MILL  or  CALUMtT   &    HtCLA    MINING    CO..   AT    LAKC  I  .  I    I  I  I       Ik     i  I 

/  j^merlcan  f^^^ge  Qompany 

General    Ofnces.    lOO    Broadwray,    Ne'w  YorK 


Structural  Steel  SSSpSS"'' 


RUBEROID 

iTRA-DE-MARK    flEGlSTERED^ 

ROOFING 


IT  HAS  PROVED  IT^ 


iOBlTY  .--  UN  EQUALED 
D  U  R  A  B  I  HTY    UNDER 


FOUNDRY  CONDITIONS 
HEAT  PROOF,   AGID-PROOr 


TO  RSI  ON -PROOF 

FIRE-RESISTING 


STANDARD 

FOR  TWELVE 

YEARS 


STANDARD  PAINT  COMPANY 

104  William  Street.  NEW  YORK. 


[ELATERITE    15    MINERAL    RUBBER] 

No  matter  'wHere  yot&r  btiildintf  is,  or  ivKat  its   purpose,  yotA  urant 

tHe  best  covering 


'  It    never    ivears    ot&t ' 


ELATERITE  ROOFING 


Trade*Mark 


Easy  to   Lray.  Good    in   any   Climate.  TKree   IVei^Kts 

For  samples,  references  and  full  information  address  nearest  oHlce 

SAN     FRANCISCO,    713    MARKET    STREET  PORTLAND,    WORCESTER    BUILDING 

LOS    ANGELES.    BYRNE    BUILDING  SEATTLE,    AHCfkO^   a\l\>J(^\\\Tk 

FACTORY.    OAKLAND,     CAUFORHXK 


X 


/'/tase  menfion  The  Engineering  Magazine  when  you  uritc. 


i6 


FACTORY  I^OCKCRS 


FIRE 

is 

a  Risk. 

To  stow  waste, 
wipers,  oil  or 
such  RiaterUl 
in  closets  that 

become  damp  or  fool,  is  a 

risk 

Insurance  Compaaies  know 
this  and  endorse 

Expanded 
Metal  Lockers 

becatise  thcre^s  no  danger 
from  spontaneous  combus* 
tion  of  material  stored  inside 
as  they  arc  open  on  all  sides 
and  admit  plenty  of  light 
and  air. 

EXPANDED   METAL 

is  strong;ef  than  woven  wire, 
as  the  meshes  not  bcingf 
jointed  or  interwoven  can- 
not be  forced  apart* 

Much  cleaner  than  wood  as 
it  will  not  become  damp 
or  oil  soaked. 

#*?#l«rrii«    for    BoolClet^^^ 


MERRITT    «l    CO* 
1030  ma^e  Jkit^.,  I 


LOCKERS 

1  Mvtftl  r&nd^  IV^ooa  » 

FOR  ALL  PURPOSES 


For  the  past  twenty 
years  we  have  made  a 
specialty  of 


Lockers 


for  Machine  Shops  and 
Factories.  Fur  Convenience 
and  economy  our  Lockers 
are  yneqnaled.  Forappear- 
ance^ — ^well,  iouk  at  the  cut. 

W'e  art  prtrmral  w  quote  ijriccs 
(iti  any  siyle  f>f  I^ipfiker.  and 
should  he  plc^iird  TO  send  our 
New  tHustmtcd  C^talcipie  giv- 
iiijfi  dct:illet!  inrcvrmdition.  Free 
for  the  askluK-     t         :         :         : 


Narra^ansett 
MacKine     Co* 

PROVIDENCE.    R,    1..    U.    S>   A. 

\       Digitized  by  LjQQQLC 
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Jambs  Nbwton  Gunn. 


COSTS 


GuNN  &  Richards, 

PRODUCTION     ENGINEERS, 
ORGANIZATION 


Willis  B.  kicuajuj*. 


APPRAISALS 


OablB  AddRBSSi    "008T8"  NEW  YORK 

2463  I 

2464  ( 


L.  D.  Tblbfhonb^  ^^^^t-JOHN 


POWER  COSTS 

No.  25  Pine  Street 

NEW    YORK 


JNO.  J.    COM«.        HOSCHT  W.    MOHT.       JA«.    C.    HALLSTCD. 
A     W.    riCRO.  O.    W.    M'NAUOHCR. 

ROBERT  W.  HUNT  &   CO. 
Bureatt  of  Inspection,  Tests  and  Consultation. 

T1    B'OWAV.    NEW  YORK.       1181  THE  ROOKCRV.    CHICAGO. 

MONONOAHCLA  BANK  •LDQ. .    PITTSSURO. 

31    NORFOLK    HOUSE.    LONDON. 

Inspection  of  Rails  and  Fastcninj,'s.  Cars.  I.ocomotiMs, 

Pipe,  etc.     BridKCS,  Huildinus  and  other  Stnuturts. 
rhemical  and  Physical  Laboratories. 
Reports  and  Estimates  on  Properties  and  Processes. 


Codes:  Wf.stekn  I'mon 
Bedford  McNeii.i.. 


Cable  Address: 
Maclbroi. 

BERNARD  MACDONALD 

Mining  Enginccr, 

SPOKANE,  WASH. 

Adriset  Mining  Companies  and  makes  Expert 
Examinations  and  Reports  on  Mining;  Property  in 
the  States  of  Washington,  Oregon,  Idaho,  Montana, 
and  Province  of  British  Columbia. 


CLAY  BELSLEY,  M.  E., 
Steam  and  Electrical  installations, 

MACHINE    DESIGN, 
616  Niagara  Building.       PEORIA,  ILL. 

Junior  Member  American  Society 
Mechanical  Engineers. 


ALFRED  G.  HEGGEM,  M.  E. 

POWER    PLANTS    AND    FACTORIES. 
DESIGNING   AND   TESTING. 

IVIA88ILLON.  Ohio. 


401    N.   V.    Lire   Bldo. 
Kansas  City.  Mo. 


823  Manhattan  Bldo. 
Chicago.  III. 


W.  K.   PALMER.  M.   E., 

CONSULTING     CNGINCCR. 
MBCHANICAL  AND  CLCCTRICAL  CNGINCCRINO. 

^OWCR  RLANTS.    MANUFACTURINO  CSTASLISHMCNTS. 
OCGIONINO  or    MACHINCRV,     RATCNT  WORK. 
IN«RCCTION«.    TESTS   AND    REPORTS. 


H.    B.    ROELKER, 

CONSULTING.  EXPERT  A  CONSTRUCTINa 

MECHANICAL   ENGINEER. 
41  Maiden  Lane.  NEW  YORK. 


Factory  and  Marine  Work,  Refrigerating  and  Pnmp- 
ing  Machinery.  Designer  and  manufactarer  of  Screw 
Propellers.  Thb  Allkm  Dense  Air  Ice  Machine  for 
Steam  Vessels. 


M.   AM.   SOC.   C.    C.  M.   AM.   SOC.    M.    C. 

A.    W.    ROBi  NSON 

CONSULTING   ENGINEER 
•78   DORCHESTER   ST.  MONTREAL.   CANADA 

DREDGING     MACHINERY 

Of  every*  type  designed  for  special  conditions. 
Plant  for  public  works.  (»oId  dredges.  25 
years  experience  in  more  than   125  dredges. 

CABLC  ADDRESS  LONG     DIST.  TELEPHONE 

"  ORCDOE.    MONTREAL"  UPTOWN  SATS 


GEO.  M.  BRILU  M.E. 

Consulting  engineer 

1143-4  MARQUEHE  BLDG..  CHICAGO,  ILL. 

Steam,   Gas  and  Klcctric  Plants,  Shops  and 
Manufactories,  Cold  Storage  and  Refrigeration. 


G.  W.  McCLURE,  SON  &  CO.,  engineers  and  contractors. 

Blast  Furnace  Construct'on,  Fire  Brick  Hot  Blast  Stoves,  Open  Hearth  and  Heating  Furnaces, 
SMITH    BLOCK,    PITTSBURG,    PA. 


Z 


Walter  Kennedy, 

PITTSBURG,  PA. 

Contracting  and  Consulting  Engineer. 

BLAST  FURNACES.    ROLLING  MILLS. 
B^mm^mer  and  Open  Heartkk  SteeWiov^^s^'^^A^ 


\ 


P/rase  men f ion  The  Engineering  Magarine  w)K«n  ^ou  write. 
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S.    V.    HUBER   &   COMPANY, 

CONSULTING    ENGINEERS,  Fcrouson  Buildino.   PITTSBURG,  PA 

Blase  Furnaces,    Bessemer  and  Open    Hearth  Steel  Works,    Rolling   Mills,    Steam   and    Hydniufic 
Machinery,    etc.,    Hoop,    Merchant    and    Continuous   Mills. 


CABLE    ADDRESS : 


PITTSBURG. 


)RGAN  CONSTRUCTION  COM  PAN  Y,^^'^^?!^^"^^ 

PnMTIMIinilC     Mil  I  Q    ("or  BILLETS,  MERCHANT  BAR, 
UU llllllUUUO     IfllLLO    RODS,  HOOPS  &  COTTON  TIE. 


WM.  S.  ALDRICH,  M.  E. 

MCM.  A.  8.  M.  E.  Mbm.  a.  I.  E.  B. 

Consulting  Engineer  and  Expert. 
POTSDAM.  NEW  YORK. 


ROBERT  MCF.  DOBLE 
Consulting  and  Supervising  Engineer. 

Socially:  Hydro-Electric  Foftatr  Dtvelo^tntt  and.  Long 

Distance  Trantmittion. 
417   RIALTO  building.  SAN  rRANCISCO.  CAL. 


MILTON    L.  OGLESBY,  M.  Sc, 

MEM.  A.  I-  M.  E. 

Mechanical  and   mining   engineer. 

488  ATLAS  BLOCK,  SALT  LAKE  CITY.  UTAH. 


JOHN  8.  CUMMINGS 
CONSULTING   MINING  ENGINEER 

TUNNELTON.   WeST  Va. 


C.    A.    DIETERICH, 

Counselor  at  Law. 

•OLICITORofU.S.  AND  FOREIGN  PATENTS. 

aST    BROADWAY,    NEW   YORK   CITY,    N.    Y. 

Litigation  affecting  Letters  Patent,  etc. 

Special  attention  devoted  to  inventfons  relating  to 

STEAM     ENGINEERING. 


POWER  INSTALLATION  CO. 

EN(;iNEEKS 

GEO.   F.   WESCOTT 

Economical   I  >e\  t-lopment  and   Transmission 

!02    MAIN   STREET,  BUFFALO 

Boston   Orricc.    719-720  Trcmont  Tcmflc 


HUGO  DIEMER,  M.  E., 

Factory  Design,  Equipment  and  Oroanizat 
STOCK  AND  COST  SYSTEMS 

LAWRENCE,  KAN8 


SYDNEY   F.  REYNOLDS, 

TORREY.  PA..  U.  8.  A. 
Architect,  Builder^  Draughtsman,  Electrical,  Mechan 

cal,  Mining  and  Civil  Engineer. 
Correspondence  Solicited. Work  Guarantee<i 


EDWARD  S.  COBB, 

CONSULTING  ENGINEER, 

mccnanical  and  mvoraulio, 

NKAVV  constructionb.  *S  y*^rs  gjtptrUmei 

»a3  Lougklin  ftnilding,  tOS  ANOELES.  CAL. 


WM.  M.  BREWER 

CONSULTING     MINING    ENGINEER 

24  RACE  Street 

(P.  O.  Boxs7i)  VICTORIA.   B. 


PACTOR.Y  I  have  found  ways  to  utill 

.  ^XTASXRS    many,    converting  loss 

into  profits.    Pamphlet  and  information. 
DR.   PETER  T.  AUSTEN. 

Research  Chemist  So  Proad  Street  Nnv  Yor 


CHAS.     F.     HOWE. 
CONSULTING     AND    MlfllNG      ENGINEE 

Practical  Mill  Tests  made.  Methods  and   CoU  of 
Mining  Furnished,  Properties  examined     '. 

Cmicaoo,  III.       ■       Gainesville.  Ga. 


C.  L.  REDFIELD, 
MECHANICAL    ENGINEER 
SOLICITOR  OF  PATENTS. 
1683   Monaonocr  Block.  CHICAGO. 


DUFFS  PATENT  WATER  SEAL  GAS  PRODUCEI 

OVER  2500  IN   SUCCESSFUL  OPERATION 

INVESTIGATION   SOLICITED 

THF  nilFF  PATFNT^  TO        frick  building,  pittsburg,  Pi 

IIIL    UUI  I      rKm^l^    yj^.  ^^^^  Ovstance  telephone  1898  P«m. 

PUaic  mention  TKe  Eng>neeT\ns  Ua^a»ne  -wVwetv  ^o>k  '«mx%. 
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JULIAN    KENNEDY,    Engineer. 

PITTSBURG,  PA.,  U.  S.  A. 
MACHINERY    AND    PLANT    FOR    THE 

Economical    Production 

OF    IRON    AND    STEEL 

...CONSULTATIONS    AND    CXPCRT    WORK    IN... 

GENERAL    ENGINEERING    PRACTICE 

Cablc  ADDRCss:      "engineer,    PITTSBURG." 


aCOROC    R.    HOLT.  FRCD.    •CHOBCR. 

HOLT  &  SCHOBER, 

ENGINEERS  and  ARCHITECTS, 

No.  378  BOURSE,  PHILADELPHIA. 

Cold  Storage  and  Ice  Making.  Mill  and  Factory 
Construction — complete  plans.  Reports,  Expert 
Services.     Consultations 


IRON  CITY  ENGINEERING  CO., 

FRICK    BUILDING,    PITTSBURG,    PA. 

CONTRACTING  ELECTRICAL  ENGINEERS. 
POWER  AND  LIGHT  INSTALLATIONS. 

BELL   L.    D.   TEL  .   1599   COURT. 


CSTABLIRHKD  1S*1.        CaBLC  AoDRCSS.        CaTLCTT,  " 

MoNciLL  Code. 

CHARLES    CATLETT, 

rONMCRLV    or  THE    UNITED    STATER    GEOLOGICAL 
SURVEY    LABORATORY. 

CHEMIST   AND    GEOLOGIST, 

KXAMINATION  AND  RERORTOR  DEVELOPED  AHD  UHDE- 

Long  Distance        veloped  properties. 
Telephone  C  onnection         STAUNTON     VA. 


PHILIP    K.    STERN, 

CONSULTING.   ELECTRICAL  and   MECHANICAL 
ENGINEER  and  SOUCITOR  of  PATENTS. 

Electrical   Machinery,  Power  Transmission   and   Ther- 

modyoamic  Apparatus  Dcsif^inf;. 

Special  attention  given  to  Internal  Combustion  Engines. 

Expert  in  Patent   Litigation.     Inventions  developed. 

130  FULTON  Street.  new  York 

TELSRNONE     6876    CORTLANOT. 


SAMUEL  STORROW, 
CIVIL  AND    MINING    ENGINEER. 

402    DOUBLAS    BLOQ  , 

LOS  ANGELES,  CAL. 


BTCSTERN   Union   Code. 

Bedford   McNeill  Code. 


L.    B.    DARLING, 

METALLURGIST,  CHEMIST  and  ASSAYER. 

PRINCIPAL  OFTHS  NEW  BNOLAND  MINING  BUREAU. 

79  8ABIN  STREET,  -  PROVIPCNCC,  R.  I. 

Determines  best  methods  of  treating  ores,  fur- 
nishes machinery  at  mantifacturers'  prices,  com- 
Elete  outfits,  including  power;  works  parcels  of  ore 
y  all  processes,  and  negotiates  the  sale  of  mines. 


The  Wcllman-Scavcr-Morgan  Engineering  Co., 

CONSULTING  AND  CONTRACTING   ENGINEERS 

AND     METALLURGISTS 

CLEVELAND,  OHIO,  U.  S.  A. 


Welluan  Open   Hearth   Furnaces  and  Charging  Apparatus.      Blast  Furnacb  and 
Rolling   Mill  Construction 


SOLE    MANurACTURCRB    Of    PORTER    WATER    SEALED    REVERSIBLE    VALVES. 

PiniirMhYV-'OOglt^ — 


PUase  mention  The  Engineering  lAagmnnt  wK«n  -^OH  wrile. 
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CNGINKKRING   MISCEI^LANT 


In  your  own 
establishment 

Is  indirect  expense  accu- 
rately accounted  for  in  the 
aggregate  ? 

Is  it  accurately  distributed 
on  the  articles  produced  ? 

Is  it  accurately  distributed 
by  departments? 

Do  you  discriminate  prop- 
erly between  factory  ex- 
pense, administrative  ex- 
pense and  selling  expense  ? 

Do  you  make  proper  analy- 
ses of  these  various  expenses 
periodically,  so  that  ex- 
penses may  be  reduced  ? 

Do  you  realize  that  there  is 
nothing  that  adds  more  to 
the  success  of  manufacture 
than  a  well  established  prac- 
tical plan  of  obtaining  costs  ? 

Have  you  an  accurate  stock 
tracing  system,  so  that  no 
department  is  ever  delayed 
by  the  non-receipt  of  stock, 
either  from  outside  sources 
or  from  your  own  produc- 
ing departments  ? 

We  have  studied  Cost-Keeping  very  care- 
fully ;  have  installed  successful  systems  in 
many  well-known  factories,  and  should  like 
to  correspond  with  firms  willing  to  examine 
modern  methods  of  factory  accounting. 

GUNN  &   RICHARDS' 

Production  Engineers 

COSTS 

ORGANIZATION 
APPRAISALS 

POWER    COSTS 

25  Pine  St. 
New  York. 


Baker' 
Vaivter 
Interest 
TabI es 

showing  the  interest  on  j 
amounts  from  $1.00  to  $1 
000.00  and  from  one  day 
five  years  at  2,  2  1-2,  3,  3  i 
4,  4  1-2,  5,  5  1-2,  6  and  7  p 
cent. 

An  accurate  computation 
the  low  rates  of  interest  nc 
in  general  use. 


8vo»  ClotKf  128  i»atf«s»  Prici 
Sl*50.  TH*  OAljr  loiir  rat 
interest  tables  tHat  Kav 
been  pt&blisHedl  to  sell  at 
moderate  price 


Every   business    house 
the  world  needs  a  similar  bo( 
to  this,  and   all   admit   th< 
great  value  in  the  saving 
time  and  in  the  guarantee 
accuracy.     Every  one  of  t 
60,000    computations    h  a  ^ 
been    verified   a    number 
times  in  different   ways  ai 
their  accuracy  is  vouched  f( 

THe  Tbira  Edition  of  10,0< 
Copies  will  be  sold  at  01.< 
per  GOpSTk  Monejr  or  Stam 
mt&st  accompansr  tbo  Order 
Secure  tbis  Price 

B  aKer »  V^aivter  ^^i 

CHICAGO  t 
349   Tribt&ne   BmildinfC* 
NCIV  YOR.K  t 
349   Central  Bank  Bmildin 

1i\ccountaiits,  Auditors,  Devisers  of 
Business  Systems,  Manufacturers. 


Please   mention  THc  En&xneer\n&  Ma^azvxve  -wsVe^  ^sou  -vwrxxt. 
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The 


"Steam" 


JjicmoUk 


'Gasoline' 


^  Co.  of  America         >^ 

7  £ast  42d  Street,  New  YorR. 


OUR  STEAM  CARS  for  1903 

Are  the  result  of  three  years  un- 
equaled  experience,  for  in  this 
time  we  have  placed  5,000  steam 
Locomobiles  in  the  hands  of 
customers.  Strong  and  durable 
construction  combined  with  all 
the  latest  attachments  and  labor- 
saving  devices.  Many  styles. 
Runabouts.  Surreys,  Tonneaus, 
etc.     Prices  from  $t50  upward. 

lo  wrftlng  specify  if  you  are  an 
old  Locomobile  owner. 


OUR  gasoline:  touring  cars    • 

are  easily  tlie  best  in  America.     We  are  building  both  9  H.  P. 

and  16  H.  P.  cars  and  use  the  front  vertical  type  of  motor  exclusively.     Our 

enormous  plant  at  Bridgeport,  Conn.,  enables  us  to  make  early   Spring 

deliveries. 

FEATURES  :    Throttle  on  steering-wheel  giving  all  speeds  on  high  gear. 

Valves  can  be  removed  and  replaced  in  two  minutes.  Absolutely  silent  engine,  re- 
markable hill-climbing  powers.  Ask 
your  "mechanical  friend*' to  look  it 
over.  All  steel  chassis  allows  purchaser 
to  order  any  desired  style  of  body. 

Booklet  on 
request  ♦  »  , 


Picase  mention    The  Engineering,  Magazine  uhcn  yovL  wrtlc. 


e:ngince:ring  miscei^i^any 


^  AUTOMOBILES 


£lectric-«GasoIine 


VEHICLES  FOR    PLEASURE    DRIVING,  GEN- 
ERAL USE  AND  BUSINESS  REQUIREMENTS. 


17  Different  Modds,  mcludlnf 
Runabouts,  Victorias^  Cal»piol«tSr  BrQu^H^^m* 

Tot%i:tL«siis,  Delivery  "We^g^txm,        TrueHs,  Van*, 

i^olice  Patrol  W&^onB,  Ambtilances. 

General  Catalogue  on  a^pplicatlon  ;  also  st^parate  pamphlets  for  each  models  coniainii 
complete  detailed  Informaiion. 

Electric   Vehicle  Co..  "JSSS.^ 

NEW  YORK.  1CB  BRnAiWAV.       BOSTON.  «)-4'i  CouUMBUS  Ave.       CHICAGO.  i4J«  MlCMIOAJ.  Av 


Mj]|[j||[j|lliKj|IUIlj|||jlllillj|||jllj|llillJinj|INItllll/llljilNlllllljHljiM 


Do  you  use  the  Index  ? 


nrNnhTihithrHri^TihnhnT^m-iiiHiFnTTroMrviriiii.Tii>iiHirni[NihiiHiriiihTinnrinr 


m 


T  sivc^,  first,  a  forceful  review  of  ihc  bfsJt  and  most 
asettrl  articles  whicb  bave  appeared  during  the  month 
in  the  entire  techoical  press  of  Great  Britain,  the 
United  States,  iind  the  Continent;  second,  a  brief  abstract 
of  g^*£ry  technical  article  piinted  fjwj/ri^^rr^  during  the  muntb 
—its  author,  title,  substance*  length,  and  place,  and  date  of 
appearance  — ail  classified  so  that  the  concentntted  ^iisence  of 
tbii  literature  of  your  specialty,  whatever  it  may  be.  is  pre- 
t^enttd  lu  yfiu  at  a  glance. 

'J*he  leailing  articles  make  The  Engineerinij  Magazink 
invaluable;  the  Review  and  Indei  of  the  Engineering  Press 
makes  it  indispensable. 


rTT     gTT     trt  m      m     ^uh^^ua — ajL\     fti    jjla — »ja— il3.i^     ^^  — n 
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Cost-Keeping( 

The    Complete    Cost-Keeper 

By  HORACE  L.  ARNOLD 

This  book  is  designed  to  give  such  an  exhibition  of  widely  diflfenng  systems  of  cost-keeping 
now  in  satisfactory  use  as  will  atford  any  manager,  although  not  himself  an  accountant,  the  knowl- 
edge needful  to  an  intelligent  comparison  between  his  own  methods  and  cost-keeping  methods  in 
general. 

It  presents  different  original  cost-keeping  systems,  varying  in  complexity  from  one  so  simple 
that  the  entire  history  of  each  production  order  is  recorded  on  a  single  printed  form,  uu  to  some  of 
the  most  elaborate  methods  known,  by  which  any  desired  degree  of  minuteness  in  sub-division  of 
accounting  can  he  obtained. 

Every  step  in  the  use  of  the  several  systems  is  minutely  detailed,  and  when  the  factory  pro- 
duction is  separated  from  the  purelv  commercial  operation  of  disposing  of  the  factory  product,  the 
commercial  books  are  also  describc(f.  and  in  all  cases  the  number  of  men  at  work,  and  the  number 
and  class  of  book-keepers,  clerks,  messengers,  time-takers,  and  so  on.  employed  in  cost-accounting 
is  given,  so  that  anv  manager  can  tell  about  what  he  may  expect  the  use  of  a  similar  system  to  cost 
in  his  i  '  "  ' 


own  establishment 


450  Pages,  OcUvo,  Cloth  Binding.  $5.01  Prepaid 


The   Cost   of    Manufactures    and 
the  Administration  of  Workshops 

By  HENRY  MfcTCALF 

A  system  of  mechanical  bookkeeping,  based 
on  the  card  system,  dispensing  with  the  use  of 
books,  by  which  the  cost  of  manufactures  may 
be  promptly  determined,  either  in  gross  or  in 
any  detail,  as  to  component  parts  and  operations 
thereon.  Comprises  a  simple  method  of  record- 
ing all  dealings  with  materials  which  relate  to 
its  procurement,  expenditure,  or  possession. 
8vo,  Clotii,  $5 


Cost- Accounts    of    an 
Ens^neer  and  iron  Founder 

By  J.  W.  BEST,  F.  C.  A. 

Written  from  the  point  of  view  of  the  profes- 
sional accountant  rather  than  the  engineer.  The 
most  important  portion  is  that  dealing  with 
foundry  accounts,  on  which  subject  there  is  s 
dearth  of  available  recorded  experience.  It  is 
hardly  necessary  to  say  that  there  is  no  attempt 
to  make  use  of  the  card  system,  but  a  number 
of  rulings  of  ledgers,  analysis  books,  time  and 
wages  books  and  similar  devices  beloved  of  the 
professional  accountant  are  given.  Foundry 
managers  may,  however,  glean  some  ideas  from 
its  perusal. 

Small  OcUvo,  $1 


Factory  Accounts 

By    OARCKE    &    PELLS 

A  handbook  for  accountants  and  manufactur- 
ers. Beginning  with  the  developments  of  the 
Factory  System,  this  book  is  a  general  treatise 
on  the  subject,  including  organization,  manage- 
ment, cost,  profit  and  loss.  etc.  It  contains 
fifty-one  s'>ecimens  or  models  for  books  of  ac- 
counts. This  work  has  been  thoroughly  revised 
and  brought  up  to  date. 

12nio,  $3 


Depreciation  of  Factories,  Mines 
and  industrial  Undertaking^ 

By  EWINQ  MATHB50N 

Contents:  Depreciatio.x— General  Practice; 
Division  Into  Classes;  Of  Land  and  Buildings; 
Ilant:  Machinery;  Diminished  Value;  Exam- 
ples; Tables. 

Valuation — Different  Kinds:  Of  a  Factory 
as  a  Going  Concern:  Rental  Valtie;  Of  a  Fac- 
tory Shut  Down:  Losses  by  Fire;  Ratable  Value 
of  "Factories :  Tr.i«lc  Fixture;  Bills  of  Sale*  Deben- 
tures ;  Ijocation  of  Factories. 

8vo,  Cloth,  $3 


Works     rianagement     Number 

THe     engineering     Matfasine 

A  Symposium  by  Twenty-nine  Experts,  638  Pages,  Royal  Octavo ;  209  IlluatraUoiia. 
Extra  Cloth.  $1.00;    Pull  Roan»  $2.50 


The     Management     of 
Engineering  Worksliops 

By    A.    H.    BARKER 
Cloth,  ....  $3 


Tlie  Commercial  flanagement 
of    Engineering    Works 

By  p.  a.   BURTON 
Cloth,  ....  $5 


The  Engineering  Magazine 

120 '122    UBERTY   STREET,    NEW    YORK- 
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Half  Morocco  s  Brown  » 
Half  Russia  <Redi 
HAtF  AM.  Seal  i Black' 


Full  Law  Shhem 

I  MOROCCO  LETTERING  PIECES  I 


Extra   Cloth 
I  Black  ) 


Bound  Volumes 

Subscribers  of  The  Engineering  Magazine  are  offered  a  choice  of  five  styles  of 
binding  for  their  current  and  back  numbers.  These  are  not  "edition"  bindings,  but 
are  strictly  hand  work  throughout — carefully  hand-sewed  on  cords  strongly  laced 
into  tar  boards,  and  covered  with  selected  materials,  neatly  lettered  and  hand  tooled. 

Unbound  back  numbers,  in  good  condition,  will  be  exchanged,  if  returned  to  us 
delivery  charges  prepaid,  for  corresponding  bound  volumes  at  the  following  rates : 


HALF  MOROCCO,  Marbled  Edges  and  Uning, 
HALF   RUSSIA,  Red  Edges ;    Marbled  Lining, 
HALF  AM.  SEAL,  Sprinkled  Edges;  Grey  Uning, 
FULL  UW  SHEEP,  Marbled  Edges  and  Lining, 
EXTRA  CLOTH    Plain  Edges;   Grey  Uning, 


$L50 
1.25 
1.25 
1.2S 
1.00 


If  to  be  returned  by  mail  or  express,  40  cents  per  volume  should  be  added. 

If  we  supply  the  Magazines,  the  charge  is  $1.50  per  volume  more  than  thc^e 
prices. 

There  are  six  numbers  in  a  volume — October  to  March — April  to  September 
(two  volumes  to  a  year). 

Its  timely  original  articles  by  the  highest  authorities,  and  the  Review  and  Index 
to  all  current  engineering  literature,  make  The  Engineering  Magazine  a  cyclopedia 
of  present  engineering  practice.  In  bound  volumes  it  constitutes  a  complete  reference 
library  embracing  all  branches  of  engineering  as  currently  practiced  in  all  countries. 
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}|ppleton$' 

Universal  Cyclopaedia 

and  Jltla$ 

The  Only  American  Cyclopaedia 

The  product  of  the  most  mature  and  modern  American  scholarship ; 
prepared  and  edited  for  Americans  and  in  perfect  conformity  with  the 
new  education;  published  by  D.  Appleton  &  Company,  the  oldest  cyclo- 
paedia publishing  house  in  America. 

70,000  subjects,  30,000  signed  articles,  four  tinoes  the  nuniber  contained  in  any 
other  cyclopaedia. 

Charles  Kendall  Adams,  LL.D.,  editor-in-chief,  assisted  by  40 
American  Scholars  in  charge  of  departments,  and  3,000  contributors, 
including  more  than  400  college  presidents  and  professors — eminent 
specialists  from  all  parts  of  the  world. 

A    MEW    DEPJUtTUKE 

Appletons^ 

Universal  Cyclopaedia 

and  Atlas 

With  Educational  Courses  in  Study  and  Reading 


HAS    4    TIMES    THE    VALUE    OF 
ANY    OTHER    CYCLOPEDIA 


MAII^    THIS    COUPON 

AMERICAN  CYCLOPAEDIA  BUREAU 

65  Fifth  Avenue,  New  York  City 

Mail  me  free  of  cost  handsomely  illustrated  propectus  and  full  infor- 
mation of  Special  Introductory  Offer  and  the  10c.  a  day  payment  plan. 

Name. 

Special 
Th«  Bnginccrmg  Magazine  AddreSS ^^  t 
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I  Air 


iThe  Lawrence  Scientific  School. 

IcTS  professional  courses  leading  to  the  dcffree  of 
B.,  in  Cwil,  Mechanical,  and  Electrical  Engi- 
ing;  Mm  me  and  Metalluriy;  Architecture; 
Iscape  Architecture;  Chemiittry;  Geology; 
iRX,  etc.  Graduates  of  colleges  may  be  ad- 
Itlrd  without  ex^miriatioti.  For  information* 
Idress  J.  E,  Love,  Secrftarv,  16  tTniversity  Hall, 
Imbfid^c,  Mass.  N.  5.  SUALER,  Dun. 


thigh  University, 


SOUTH   BETHLEHEM,    PA. 

Univcrsitv  offers  Classical  ^iid  Latin  Scien- 
fit  Courses,  a[^  courses  in.  Civil,  Mechainical. 
ning,  MelaUurgical,  Electrical,  and  Chemical 
heineering,  in  Elect  rcsmclallurgy.  Analytical 
kemistrvp  Geology ♦  and  Physics. 
J  For  further  mformation^  for  Registers  of  the 
Iniversity,  and  for  descriptive  circulars  of  the 
Ifferent   courses,  address  The   ReoisTitAi. 


THE 

Worcester  Polytechnic  Institute^ 

EDMUND  A,  EXGLER.  Ph.D.,  LL  O.,  Pre:!;, 

gnws  e*i  sMidv   in    nechtalc«L  CWll.  Electrlc«l 

_iiiecriiig.  ChcifilHt ry  itfld  General  Science.    trX- 

livt  UlK.ratetrJcfi  i(i  EiiK'"cering  hlectricity,  i^hysics, 

leneral  and  End  list  r  i»  t  Ch  emi*  try*    6  pecial  f ae  11  itjes  i  n 

aai    and    Hydraulics       Unsurpassed   equlptnttiT;    in 

hops  and  LAboramries     ^ Mi^'icf^uv^  shoihiag  positions 

lied  by  eraduatcsH  niMtk^l  free*     Artdrejcs 

J.   K,  MAK.S.HA1-L,  Reft istrar,  Worcester,  Mast. 


University  of  Wisconsin. 

I  AH  the  rngineerins  coiipms,  besides  a  General 
ufse.  with  liberal  idectivcs  for  personi  not  ex- 
ling  to  folloift  cnKineering  as  &  profession,  in 
itiffcrtmg  Sctt'tii:c  tinj  Practice.  Athletic  advan- 
ea  untxctfllcd.  Etes  115 tuk rate.  "Madison  has 
most  mAgnifi cent  site  nf  any  inland  town  in, 
uenca, '  and  it  is  as  healthful  as  it  ta  beautifuL 
Idress 
IDeah,  College  of  Engineering,   Miditon,  Wia. 

McQlll  University.  Montreal. 

lOniTses  in  Civil,  ^lechanical,  and  Electrical  E&^ 
lieering;  Mining  Engineering  and  MeUllurg;;f; 
lEtnistry;  Architecture,  Also  full  courses  in 
Law«  Medicine,  and  \'eterinary  Science. 

for  further  information  and  for  the  tTnivenlly 

[Icndar,  address 


Sheffield  Scientific  School  of  \ 
University,        new  haven,  o 

Courifii  in  CimL,  Elect rical  and  MecbafiJc^l  En^i 
iDChemiitry,  I'inc  and  Applied  ;  in  Ekii»ny.  Z-ool^tyt 
h\ogf  and  Gealogy  :  in  studjes  preparatorj?  10  ^fmu 
Menallursyi  in  J[iato[jy,  with  special  reference  lo  prepi 
for  a  Medical  CDiane  ;  and  in  r>e:n«ral  Sctenti^c  Studifi 
En^hsh,  Frcficb,  Span  is  ti  and  Germ^a,  FotiticaJ  £co 
Hut  ory,  tt  c.     For  ^regr^^  "Mr  radUrmi, 

Professor  Russell  11.  CHirruiiitt^  Dim 


University  of  Pennsylvania. 

TOWNE  saEMTiFic:  scnoi 


Course*    in     ^ilechanicaL     Electrical,     Civil 
Chemical  Engineering,  Architecture  and  Chem 
Complete  Shop  and  Laboratory   Equipment 
Fof  ciccular  of  infonnatioa,  Addrepa. 

L  M.  PstVNlKAilr  Dean,  College  Dei 
PhUaddphia.  I 

Massachusetts  lnstitute<»fTechnolQ 

BOSTON, 
HENRY  S  PRlXr  HETT,  Ph,  D..  LL.  D„  Pre* 

The  lojlituTc  offers  four-year  rourf^s  in  Cl»H 
chinlctU  titnlng,  El«t^ricil,  Chemical  and  Sii 
e»0in«arlng:  in  Architecture*  McUtlurny^  ChAfi 
PhyslOi,  Biokgyi  Geology:  in  Havftl  ArehltedHi 
In  Oeneral  Sludlet. 

Caialagues  and  detailed  circulart  of  taforcnaLio 
he  Hem  free  00  applicaeion. 

H,  W.  TvLis,  Secretar^'t  49^  BoyUioa  St., 
Bosion,  Ma». 

Michigan  College  of  Mines. 

An  Engineering  School  -  ■•h  uniqae  loc 
giving  it  unusual  lacilitiea.  New  Mining  En^ 
inc  and  Hydraulic  Building,  also  Cbctuical  and 
allurgica!  Building  ready  for  fall  term,  igoi, 
catalogue  giving  li«t  of  ffraduatea  ftnd  their  oc 
tione,  address 

R  W.  McNAia*  President,  Houghton,  Mi 

Tbayer  School  of  Civil  Engioeer 

DARTMOUTH    COLLEGE,    HANOVEH.    ^ 

Eiicnttally  a  postgraduate  cours«  of  two  3 
requiring  adcQuate  preji&rstion  in  mathen 
—including  calculus  and  descriptive  epome 
physics,  cliemistry  and  astronomy,  Establ 
l8?i.  Small  classes;  constant  contact  witl 
itructors.  Degree  of  Civil  Engineer.  For 
loffue,  protfram  of  requirements,  etc,  address, 
DiS^'  it<iBt;&T  FLKTCHEJE,  Direct 


PlcQJir  mention  TUf   UrttviicoW^,  Mftiyi=%i(V'f  v'^vc,^  ^.v  -i-r^^t. 
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% 


Rensselaer 
4%  Polytechnic  '^\ 
K%^     Institute, 


'V^ 


^«  Troy,  N.  Y. 

Lt€ml  €xaminaii0iupr€vid4dfor,     StHdfcr  a  CatdUgmt. 


Lewis  Institute,  Chicago,  III. 

5CHOOL  OP  BNOINBERINO. 

Fcur  years'  course  leading  to  degree  of  Mc> 
dkankal  Engineer.  In  the  last  two  years,  elections 
•sable  the  student  to  specialize  in  Electrical, 
Steam,    or    Shop    Engineering.      Careful    attention 

Siren  to  mature  students,  not  candidates  for  a 
egree.  who  wish  to  perfect  themselves  in  special 
lines  of  work.  Catalogue  or  special  information 
sent  on  application. 


Pennsylvania  Military  College, 

CHESTER,  PA. 
4ist  Year  Begins  September  ijtk. 

Degrees  in  Civil  Engineering,  Chemistry,  Arts ;  also 
through  Preparatory  Courses,  Infantry,  Artillery  and 
Caralry  Drills.  ''A  thorout^hiy  Military  School  of  tfu 
best  type  in  er>ery  respect.' — I.nspbctor-Genbral's 
RsroRT,  xQoi. 

Latalo;:ues  of  Col.  C.  E    Hyatt,  President 

T'UFTS  COLLEGE 

DEPARTMENT  OP  BNOINhLRINQ. 
CMI,  Mcckaalcal,  E  cctrical   aid  Cbenkal  BaglMtrtag- 

New  Laboratories  and  Excellent  Equipment.  Bcauti- 
fol  site  within  four  miles  cf  Boston.  Preparatory  De- 
partment  for  students  who  have  had  engineering  prac- 
tice, but  insufficient  preparation  for  college  work. 

For  informa  ion  concerning  courses,  and  positions  of 
graduates,  address    H.  G.  Chase,  Secretary, 

Tufts CoLLBGB  P.O.,  MAsa. 


Norwich  Universihr,  northfield.  vt. 

The  Military  College  of  the  State  of  Vermont 
The  oldest  Engineering  School  In  the  U.  S. 
Founded  by  ALDEN  PARTRIDGE  (previoualy 
Superintendent  of  West  Point)  in  18 19,  incori>or> 
ated  1834.  Courses  in  Civil  Engineering,  Chemist- 
ry, Arts.  Science  and  Literature  with  correspond- 
ing Bachelor's  Decrees.  Military  Discipline. 
Healthful  Climate.  Tonic  Air.  Pure  water.  Small 
expenses.  Catalogue  on  aoplication.  ALLAN  D. 
BROWN,  Commander  U.  S.  Navy,  (retired),  Prea. 


The  Rose  Polytechnic  Institute, 


TERRE  HAUTE,  Indiana. 


A  College  of  Engineering.  Courses  in  Mechan- 
ical, Electrical  and  Civil  Engineering,  Chemistry 
and  Architecture.  Extensive  shops  and  Labora 
tories.      E.xpenses  low.     Nineteenth  year. 

For  catalogue,  address 

C.  L.  Mees,  President 


Chicago  School  of  Assaying. 

Courses  in  Assaying  and  Ore  Testing.  Courses  in 
Chemistry  and  Chemical  Analysis.  Courses  for  Miners 
and  Prospectors.  Instruction  Individual.  Enter  any 
time.  Open  evenings.  J.  Dunkaven  Young,  Director, 
1775  «»Aonadnock  Building. 


The  Pennsylvania  State  Collese. 

has  one  of  the  best  Engineering  Buildings,  if  not 
the  very  best,  in  the  United  States,  with  ample 
modern  equipment  for  Civil,  Elbctkical,  Mechan- 
ical and  Mining  Engineering.  For  Catalogue  and 
other  particulars,  address  "THE  REGISTRAR," 
State  College,  Pa. 

Uoiversity  of  Tennessee 

KNOXVILLB. 
Four  years  courses  in  Electrical.  CitiI.   Mechaaioil 
and  Chemical  Engineering.      Well  equipped  labotm* 
tories  and  shops.    Climate  excellent.     Expense  km. 
For  Catalogue  and  detailed  information  address 

Registrar,  Knoxville,  Teno. 

Send  ten  cents  in  stamps  for  Vest  Pocket  MaoiHl 
for  Engineers. 

UniversTty  of  Kansas. 

SCHOOL  OP  BNOINBeRINa 

Courses  in  Civil,  Mechanical,  Electrical,  Mining 
and  Chemical  Engineering.  Well  equipped  science 
and  engineering  laboratories.  New  shops  and 
power  plants.  New  physical  and  chemical  build* 
ings.  Teachers  with  professional  experience. 
Tuition  free  to  Kansas  students.  Nominal  fee  for 
•thers.  For  catalogue  or  information,  address 
F.  O.  Marvin,  Dean,  Lawrence,  Kansas. 


Stevens  Institute  of  Technology 

provides  a  course  of  study 'of  four  years*  dtirip 
tion,  covering  all  that  appertains  to  the  profes> 
sion  of  a 

MECHANICAL  ENGINEER. 

Complete  Mechanical,  Z!ectrical,  Physical  and 
Chemical  Laboratories.  For  particulars,  address 
Stevens  Institute  of  Technology,  Hoboken,   N.  J. 


Lafayette  College, 

EASTON,  PA. 
Thoroughly  equipped  technical  courses  in 

OIVIL.    MININQ   AND   ELEOTRIOAL 

ENQINEERINQ  AND  ONEMI8TRY. 

For  Catalogues  address 

Tbb  RBGanuB. 


Clarkson  School  of  Technology, 

TH«MAr  9.  Clarkson  Mbmoriau 

POTSDAM,  N.  Y. 
Courses  leading  to  degrees  of  Bachelor  of  Science ia 
Civil,  Electrical  and  Mechanical  Engineering,  compris- 
ing four  years  of  thorough  training  and  resident  col- 
legiate work  in  theory  and  practice  of  engineering.  Well 
equipped  shop^  laboratories,  draftine  rooms  and  power 
plant.  Located  near  Massena  and  the  engineering  de- 
velopments along  the  St.  Lawrence  River.  Healthfol 
climate    Tuition  moderate.    Wm.  S  Aldrich,  Direetar. 

POI^TTCCHN  I  C 

lutitvte  of  Brookl>-n,  NEW  YORK  CITY,  offers  courses  in 
Chril,  Electrical,  and  Mechanical  Eafineerinr,  ui  CbemiBtry 
and  in  Arts,  leading  to  C.  E.»  E.  E.,  M.  E.,B.  S.,  and  B.  A. 
Degrees. 

Splendid  equipment,  metropoiitaa  advantages,  midential 
environment  affording  inexpensive  living  and  home  influeneea. 
For  full  information,  address  Pres.  HENRY  SANGER 
SNOW,  LL.  D..  Brooklyn.  .       niOrH  r> 


Plrasc  mention   The  Engineering^  Monaciiu-  vKcn  nou  u-rxlc. 


EDUCATIONAL  DIRECTORY 


PRATT  INSTITUTE. 

Brooklyn,  N.  Y. 

*^0  YEAR  COURSES  IN  AFPUED  BLECTmctTV 
AND  IN  STEAM  AND  MACHINB  DBS1QI4. 

Ldernly  equipped  Shops,  and  eicccUent  Labora- 
^-  facilitiea  in  Physics,  Chemiitry,  EtectriciCf* 
___m.  Sti-eneth  of  Maleriali  and  Hy^dmulic«, 
I  Write  for  c«tiilQgue  and  pa]-ticular& 


|he  Sootb  Dakota  Scbool  of  Mines. 

RAPID  CITY,  So    Dakota. 
Located  in  the   Black  HllU,  afftn  unusual  f&cilitlet 
r  thfi  itudy  of  Mining,  MctaUur^y    GeolD£]f,  MineraJ- 
T,  Chemistry f  Aisayini;,  Etc. 
|For  catal^i;  addrcti 


E 


NQINECRINQ 


TAUOHT     BY     MAIU 


A  CHANCE  FOR  AMBITIOUS  MEN 


Main  Bou.DiT^f^ 
AnAiora  l^^sTrruTE, 


INSTRUCTION 
UNDER 

TME 

SUPERVISION 

OF 

INEMBERS 

OF 

FACULTY 

OF 

ARMOUR 

INSTITUTE 

OF 

TCCHNOLOQY 


COURSES  IN 
Electrical,  McchAnic^,  Locomotive,  St^tiDndrr* 
Civil,  M^Hnf  and  S&nrtary  En^in«crm^  j  Navi- 
gMion,  ArchJttfctuj-ij,  Mechanical  and  Perjp«ctive 
Drawing,  Sheet  MtU\  Work,  TeUgrjphy,  Telt- 
phony.  Textile  MantiUcturtng,  aba  40  ihort 
5j>e{:fal  EnKlnccdng  Cotifie** 

In  FidJitiim  t^  I  heir  fr^iiljir  ili!<)iri.ulioii  fiiiper!!,, 
HtudciKs  in  lull  Kugmt-cnriij*  cuiifMTA  arc  far- 
cii^Kfri  J  TcclinJt:.7l  Kef i- rente  IJtlfUry  |,in  leii 
virlumrhL  ;i%  a   IttJp  in    lliplr  lEhtrlk^ 

|AM£;il.ICAN       SCHOOLr 
[OF     COTLn.E;.f  PONBEMCE 

..    *T  - 

Armour  Jiwlitute  of  Te^ oology, 
CHICAQQ,  ILL. 


New  York  Military  Academy, 

CORN-WALL-ON-H  UDSOK* 

Prepares  especially  for  the  i?re»t  Tetbokal  Sc 
Piactical  Coiiraes  in  Science,  Lafigtufe,  M 
Tnumns  and  Drawini^. 

For  Catalogues  apply  to  the  SnpcriDtcndcBL. 


UtAWH  FSOPff 


Successful  Men 

ilv4T  tM  ^irHnni  tqd  H.tJbB^  t%>&i   H»fc  ttiV 
tfbfccAiM.    Wmy  *  t»«rttf  la  ■»  ^*iil^i  HOW 

SYSTEM -A  mvmmf  MAftttoi 


hUjwtll  iJa     Tttl  &UAV-VA1.EJLK  OtL 


Ask  for 


RATES     ON     EPUCATrONAL     CARl 
ON  THIS   PAGE. 


The  School  of  Mechanical  and 
Electrical  Engineering, 

STATE  COIXEGE  OK  KENTD 

Atinounces  a  SLIMMER  SCHOOL  of  ifrn  v 
offermg  ipccfal  cour&es  to  techifiiai]  students^ 
cKaniot,  ariisanst^  luiiidiiajy  and  locomoiive  imiki 
For  information,  addrns, 

F.  Pail  Anukksok,  Dean,  Lexin^tm 


1  Itiiversfty  of  Verincnt  and 

^  State  Agricultural  Colkg 

El^aiNEERlNO  DBPARTnEKT. 

Counes  arc  (»fTered  in  Civil,  Mechanical  and  E!et 
Kngiact:rin£,  Complete  fflodem  equipiQcmof  ihop 
Inboratories.  Expanses  are  mod  era  le,  Ca.[a.lQg3j 
Deparinieni  BuHeiint,  with  liit  of  grajduates,  mayb 
by   addresilng 

J.W,   Votsr,  Bean,  Rurlingto 


Georgia  School  of  Technology 

ATLANTA,  ( 

Mechanical,  Electrtcal,  Civil  a,nA  Textile  Enfinecridj 
KnffineiRTiniii;:  Chctninliy 

Thts  Scl]'m>l  ilh  u  SlAlt^  Inilfiitiitkn  and  sj\rc\  rn|i:in« 
courses  o*  K»gh  i:rDde.  Time  uf  School  «n«lon,  lii^t  «i 
S^c^ictnhcr  to  second  week  in  June.  Admi&^ioo  requim 
m{>derale  for  the  lowetht  c|aA«s.  Ijoirated  tn  I  be  m-i*! 
jtfensjve  City  tn  the  Stiuthern  :>talei,  in  the  htrari  oif  i 
duRlnal  Saulh. 

I^eet  moderate;  b«jard  in  the  School  darmitttrie^i.,  fi^  t 
month,  CJiniBtc  unsurpaased-  Teachinc  force  |jj  '»ti 
ehfotlmeni  4^1. 

Fully  iUuatrated  caialu(pir  ^innj;  all  partkyl^r^  «i 
^enl  on  application  lu  J^man  Halt  Pre^>deftt,   Ailanij, 


Digitized  by  VjQOQ LC 


Plamn  mtvitioK  Tki  Efipuerm^  Ma^msM  "BiKtn  ^e*  vr^m. 


OFFICE  £QUIPM£NT 


129 


NEW  IDEA  CALCULATOR 

Speciallsr^  Co AStrt&cted  for  Fi^tiriA^  Pajr^roIIs  of 
Mantifactt&rors*    Contractors*    Railroads*    Etc* 


j  mtianHPBBaiiPooaHQr'iTMiiiirnaotBBiaig  ^ 


rf»i"*H^ty 


Sent  on  30  days*  trial  at  otir  oxponso  and  ^faar* 
antood  to  do  tHo  Turork  in  loss  tHan  ono«Half  tHo 
timo  of  any  otHor  motHod  of  fl^farin^  Pay-rolls* 

WRITE    FOR    OUR    CATALOGUE. 

CARLTON    MANUFACTURING  CO. 

76    FranKlin  Street,      ^       ^      New   YorR,  \J.  S.  A. 


The 


;  Cdlculdgra|>h 


Don't  pound  it  with  the  fist.  Just  pull  the 
J e vers  an4  K  records  dn  Job  Card  the  exact 
number  of  hours  and  minutes  a  man  works 
on  that  job 

One  Galcul/ GRAPH  makes  such  records  for 
every  man  'n  a  departmem. 


It  Nakes  No  Clerical  Errors 


Calculagraph    Company, 

9    M&lden    Lr&ne  - — 

N£Mr    YOF.11,     U,  S,  A, 


i^  A  nrv        ^^^  ^^^  convenience  of  those  who  desire  to  preserve 
FOR   CARD-      indexed  items,  in  card-index  form,  The  Engineer- 
ing Index  is  issued  separately  from  the  Magazine, 

INDEX  USES  p"'^t«'*._°'»..°p.«  «>**«  °f  'D^i,izfd^bfes-od^  ^""^  * 


specimen  of  it. 


\ 


Please  mention  The  Engineering  Magasinc  when  ^ou  tcrxle. 
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(I 


IT  BEATS  THE  SUN" 


BLUE    PRINTS 

can  be  made  on  the 

PATENT  CYLINDRICAL  ELECTRIC  COPIES 

Fifty  Ptf  Cent,  cheiptr  than  by  sun  pfocf «s. 
Write  far  Cit^toguc  and  liit  of  Uicrs* 

PITTSBURG   BLUE  PRINT  COMPAN 

1505L    PARK    BUILDING,         -  •         PITTSBURG.    I 


low  to  BelQce  Your  Insnraiice 

tnatatl  niir  Wagit'^jner  Watchmaa  Ciock  in  your  fac- 
tory  or  mifK  Ti  wiU  fed  net  ihe  insurance  rate  an  J 
pay  for  iIIkU  in  one  year, 

C»nnDt  be  tj»m|>cred  with  by  a  watchnian;  it  ha»  ^n 
alarm  attachment  and  nriilfie*  if  faii]*  in  be  ref^intered 
and  is  enflorspd  by  ih«  Narinnal  Underwriters'  Assoti- 
atior.  StFid  f«r  p.iriiculars  ni  aiir  .T^o-d.Ty  frettriaJ  offer.^ 

WAGGONCR  WATCHMAN  CLOCK  CO. 

QRAMD    nAPIDB,   IMlCH. 


NEW   CATALOGUE 

The  thirty -fir»i  tp vised  and  enlarged  erJition  of  osir 
caialogue  of 

Drawing 

Materials 
Survesfing 

is  nfjw  ready  for  dls- 
iribution 

KCUFFEC    l&i    CSSKR     CO- 
t27  Ptilton  St..  Nrw  Vork,  N.  Y, 

.  t.'Srcri«^<^    m    Vl.nli'iini   Sircrl 
URANf  HKS:     S[.    Lniiis,   ;?i8   I  ncil-it    Strcn 

'  S.in  Ftjijiciivfii,  ^>^'f^  y\onn^i*mtry  Birfrr 

Our  Goods  tre  the  r«c«tfil2etf  Standi rd  of  EKcellence 
and  are  warrafitod 


For  Acceptable  Ideas. 

Stat  If  if  Patented, 
IKE    PATENT   RECORD, 

^_ .  eiUlmore.  Md. 

Subscription  price  of  The  Patent  Recukd,  fi.oQ 
per  aontim.      Samples    frecH 


CASH 


THE   BRJtHDIS  SONS  CO. 

Surveymg  audi  Engineer tng  Instruments* 

312   GATES  AVENUE, 


ATENT  SECURI 


OR   FEB    RETURNE 

Send  inodi*!  oraketcb  for  Fli^E  oplukni  i 
paten tubSIity.  Send  for  miT  tlJuiitr&tieft  ©CT 
B«XJ  K .  finest  publkutlon  iatsuetX  for  f rfi«  dM 
lion.  ContiLtDA  100  [Q€>e^uinlcaJ  I 


HOW  Til  OBTAIN  A  PAT.EXT>_gOW  J 
WHAT  TO  INVENT  F^B  PROlTr,  HOW 
HEI.L  FATKKT^,  LAW  POINTS  FOR 
VENRiRa,  Etc.  Patten t»  wcurrd  Uironiri 
Hd  vf^rtl()«>d  wittioot  chsrRB  In  the  PAT! 
RECORIK  hi  AMPLE  COPY  FREE,  W« 
■end  free  imw  Ltst  OF  IHVKHTIO 
WANTED.    Addr«H, 

EVA?iH,  wiuLBif?  ac  eo», 

Patobt  A t t«nie rat         W na bl d ctoD,  D 


HENRY  CARGY   eAlflO  A,  CO  , 

lH&U«TMI«L  ^VSLI»H[II«.  flOO^KVCLLCft*  «  lMI»0 

S10  Walnut  Strid.  Phltidfiphli,  Pi,^  U.  S 

Saf^Uur  New  and  Revised  Cmt^i>£ttMe/  Prmfiis- 
Sti*utiji£  BookM,  f^  p«K^«,  i  vo  ;»  CniAlo^iie  uf  K 
Metallurgy.  Minings  Proa^rciinep  MinttaloK).  <;.■ 
A:5«aj-iiigj  Ai4aly<iiii,  eti?. ;  a  Caiakii^ije  of  H«w>k<i  rin 
and  the  Steam  Eneinp,  M^chinerv,  vit.}  «  C«tak 
Ikiokt  Oft  SRnFTar>'  Science,  Gas  I^ittirrf^i  F1umb[r.j 
and  our  pth«r  L'atAU^ifuFt  and  Cirrulan,  the  mhoXe 
ili(J  ei-ery  branch  of  Hci«iif«  applied  in  the  Artl^  *e 
anJ  Ui-r  nf  pi^^taRC  lu  any  one  in  mj^y  part  of  the 
wli..  will  riirni«,h  hii  idE]rE«^. 


EUGENE  DIETZGEN  CO. 

Chicagti  J  New  York  : 

IS  J  MonrorSt,      119-121  W.  23d  St, 

ENGINEERING  AND 
DRAWING  INSTROIHENTS 

Profile,  Tracina,   Drawing  and   Blue 
Prim  F^petfi,    Urkwinf;   Hoxfdi,  Tri- 
angles, T  SquaTtSt  Scales,  etc, 
tipnd  for  otir  H'  w  ^M  pace 


Plffliff  >rientioH  THe  Efc£irte«Tifi?i  ^\oiosi«c  ^Vt^  >&t*  iiT^i.t. 
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OGatiODiiiorliiilnstiifis 


^^^ 


<.COAL 
I  TinBER 


Water 
Powers 


COPPER 
IRON  ORE  I 


The  name  of  tbc  Chicago,  Milwaukee  &  St. 
Paul  Railway  baa  long  been  identified  witb  prac- 
tical measures  for  tbe  general  upbuilding  of  its 
territory  and  the  promotion  of  its  commerce. 
'  The  Chicago.  Milwaukee  &  St.  Paul  Railway 
/Company's  6000  miles  of  railway  traverses  eight 
'►  Staffs,  namely: 


North  Dakota     | 

Minnesota 

iNortbf  ro  Michifaa 

SMth  Dakota     | 

Iowa 

1       Wlscouln 

L 

MIssoarl 

1         llliools 

EXPRESS  PASSENGER  TRAINS, 
PAST  FREIGHT  TRAINS  THROUGHOUT 

which    compri8«»   a    territory    full    of   natural    re- 
sources and  advantages. 

The   Chicago,   Milwaukee  &  St.    Paul   Railway 
Company  gives  unremitting  attention  to  the  de- 
velopment of  local  traffic  along  its   lines,   and, 
>  with  this  In  view,  seeks  to  increase  the  number  ^ 
[  *  of  manufacturing  plants  on  its  system.     It  baa    | 
' ,  all    lU    territory    districted    in    relation    to    ro-  / 
i  sourcea,  adaptability  and  advantages  for  mann-  < 
facturing.     Specific  Information  furnished  mana- 
factnrers   In    n'ganl    to  suitable    locations.      Ad- 
dress, 

LUIS   JACKSON, 

Indostrlal  Commissioner, 

C.  M.  &  St.  P.  Railway. 
660  Old  Colony  Building,  CHICAGO,  ILL. 


lUeHiiniiig  man's  FavMlit  Boole 


wm^^^i^i 


Denvrr,  Colorado  Springs,  Pueblo  and  Flor- 
eDC««  Ctipplt  Creek,  LtadvlLle,  Glen  wood 
SpringB,  A»pen»  Gunn*son«  Lake  City rCrerde, 
Dtjracgo,  SHvcrton*T«Uuride,  Ouray p  Bing- 
liam,Tlotic,  Park  C<*7»  Mercur,  Marysvitfi, 
Gt) Id  Mountain.  Deed  Crer-  fc.  La  Sal. 

Re:in;>iit]^  a.1]  ih??  Mining,  Millirn;,  CvaniiiJng, 
Chi'  rir».ii3ng  and  SmeUt^jK  center?  in  Culirarl .»  an  J 
Utah,  »nd  al]  mining  i^oifits  In  Califnrnm,  Urite  h 
CoJunibia  ind  ihe  Rlcific  Northwest  hy  qlofi*  coii- 
nccTiooi  and  a  perfect  ivstemof  thfough  caf  scTvlce, 

P'unman  Palace  tnd  Tourist  Sl^ceplne  Cara  between 
St.  Louis,  Chicago,  D  nver  and  San  FmncUco,  Lot 
Anffelet  and  PortLind.  Dining  t  ars  tiervice  a  ia 
imritf  on  all  tliro'*i:h  trains* 

For  Illustrated  pamphlet  address 

S   K.  HOOPER,  Sr-A^ 

DENVER,  COLORADO. 


The 

Lackawanna 

Habit 


ONCE  CONTRACTED 
HARD  TO  BREAK 


Any  MM  «f  tN  pomorom  Liokawvum 
flftiiroad  passenger  trains  between 
New  York  and  BirfTalo,  Ohioago  and 
St<  Louis  will  give  it  to  you.  Smooth 
roadbed,  luxorioiis  sleeping  and 
parlor  cart,  a  la  earte  dinjng  service, 
rooeny  coaches,  CDcrteoas  tram- 
nen^  absence  of  smoke  and  dust 
are  tbe  canaes.     Ticket   offices  at 

BUFFALO 
ST.  LOUIS 


NEW  YORK 
CHICAGO 


Lackawanna 

Railroad 


Digitized  by  VjOiJS:  l\^ 
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INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 


Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful    Communities, 

ON  THE  UNE3  OF 

The  Ilunois  Central  R.  R. 

AND  THE 

Yazoo  &  Mississippi  Valley  R.  R. 


For  full  inlormation  and  deicrtptlve  pamphlet 
address 

GEORGE  C.  POWER, 


Consider 
tKis : 

fout  factoiy  may  be  perfectly 
canstructed,  thoroughly  equip* 
ped  and  ably  managed,  but  un' 
less  iudiciously  located  perfect 
construction,  equipment  and 
manage m.ent  will  not  enable 
foa  to  earn  dividends.  We 
are  glad  to  report  on  auallable 
and  favorable  locations  open  to 
all  classes  of  industries  on  thm 
lines  of  our  System  in  Illinois^ 
Missouri,  Kansas,  Oklahoma, 
indian  Territory,  Tejcas,  Color* 
ado,  Nguj  Mexico,  ^rixona 
and  California. 

JAMES  A.  DAVIS, 

industrial  Commissioner, 

Atchison,  Topektf.  4-  Santa  F« 
Ji^'ary  System, 


^  ALTOX'S 

IlKKJ 
kFE.\CIX« 


by  C.  in  A.  R> 

ART    CAXENDA] 

Fourj^ceful  poses  from  lift;  fieures  ten  inch 
hi^^li,  r*produLet1  hi  colors,  HTifibest  exu^] 
of  lithDgraphiiL^  art. 

"THE    ONLY    W  A  Y  " 

(o  own  one  of  these  beaulitul  calendars 
to  send  twenty  five  cents,  with  name  of  put 
cation  in  which  jou  rt^d  this  adverti^ifinc 
lo  Gko.  JXHAHLTOM.Geiieral  PasseriEer  Age 
Chicago  ft  Alton  Railway,  3^8  Monailno 
B ni Id inE>  Chicago,  111. 

The    Dcst   railway  line  between  Chjcac 
St.  LoLrts,  ICansas  Citv  a&d  Psoiif a. 


iP 


She 


tfr 


A  Kjtiiroad 

Of  the  People 

Operated 

For  the  People 

^nd  Recognijfed 

Bi;  the  People 

A8  the  standard  passenger  line  of  the  Central  State 
2,600  miles   of  railway  In 

OMomIndiana»IHinois . 
Kwntttckp  anA-  Michigan 

Throngh  Sleepers  between 
New  York  )  I  Ctncinum 

Boston  >     ^nd      <  Chicago 

Washington         )  K  St,  Louis 

Finest  Vag  Coaches  Ever  BaOt, 
Write  for  folders, 

Warren  J.  Lgnch,  W,  P.  Veppe, 

Oen'l  Pus.  &  Tkt.  Agt.       Asst.  Gea'l  F.dtT.JL 
OiNciMif  ATI,  Ohio. 


Please  mentiow.  The  E%\«>nf crxn^  Uag.as\\\c  -.vVcu  \c 
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8  Trains  betwffn  A 

Cincinnati  and  Chicago  Q 

8  Trains  between  A 

Cincinnati,  Toledo  and  Detroft  0 

I  n  Train*  between  I  *J 

|£  Clncim^ati  and  Indianapolis   fib 


Composed  of  Empire    Standard 
and  CompBrtiTif  nt  Slei^pmg  Cam, 

Parlor  and  Dioing  Cars. 

MeAlfi  a  ta  Carte. 

B.  G.  El»WiMS,  P.  T,  M.         (TinolimiU,  Oltio. 


\'jyji\\mr^yMiii 


''A  land  nf  music  »nU  flowervand  btrdi.*' 


OLD 
MEXICO. 


Is  a  more  "  foreign"  land  and  ha<; 
more  interesting  places  and 
strange  customs  to  attract  ibc  trav- 
eler from  the  United  Stales  than 
any  country  cf  Euroije,  aad  it  is 
right  at  home.  A  winter  trip  to 
Mexico  is  delightful,  and  can  be 
best  made  by  the 

NEW  YORK  CEISTTRAL  LINES 

Lots  of  facts  regarding  Mexico 
can  be  had  at  either  of  our  77  In- 
formation and  Recreation  Bareaus 


A  f^jpy  iif  ihr  «3-(]ai;F  i  LI u^t raited  Citalos^ue 

A  two  em  I  41  amp  hv  (icf^rgr  H  Uinlttt,  f  r^neral, 
r^SJicn^rr  AiK^nl,  S'«w  York  Central  Railrnpld* 
Grsnd  Ccnii-yil  Si  at  ion,  »w  York. 

The  Foiti'TitiCK  Xkws  for  November,  tvji, 
has  An  inlFrr^tini-  ariicEc  ttn  Mrxico.  Scdd  by 
N^wudrattr*  eiTrjwhTrr  fur  e  reTils, 


SOUTHERN    PACIFIC 


SUGGESTS 


CALIFORNIA 

Owing  to  the  demand  created  in  the  past 
seasons  by  this  woiid-renowned  train, 

••SUNSET    LIMITED** 


Wiii  Ae  operated. every  day  in  the  weeic,  commencing  Novemlter  ISth,  with  Com- 
partment  Car,  Standard  Sleeper,  through  Dining  Car  and  all  the  exclusive 
features  which  have  caused  It  to  be  known  as 


€€ 


TKe  Famous  Hotel  On  WKeels'* 


The  "  PJiCIFIC  COJiSr  EXPRESS  "  will  also  be  operated  daily  between  New 
Orleans  and  California.     PASSENGER  STEAMERS  between  NEW  YORK  and  NEW  ORLEANS 

FAST  time:       SUPCRB  service       £XC£I^I^£NT  CUISINC 

ADDRESS  ANY  SOUTHERN  PACIFIC  AGKNT. 

L.  H.  Nutting,  G.  £.  P.  A.,  349  Broadway.  N.  Y. 

DOWNTOWN   OFFICE.  1   BATTERY  PLACE.   N.  Y. 

E.  O.  McCormick,  P.  T.  M.,  S.  F.  B.  Morse,  A.  P.  T.  M., 

SAN  FRANCISCO,  CAL.  HOUSTON,  TEXAS., 

Digitized  by  VjQQ^LC 
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Eureka  Fire  Hose  Compan: 

13    BARCLAY   ST..    NEW    YORK, 

0 riff  11*1  Manufacturers  of 

Se&mless    Riji]>beF*Lpined 

COTTON  FIRE  HOS 

OUR  U.  S.  Brand  bas  been  adopted  ns  th 
Standard  Factory  Fire  Hose,  by  the  Ajst 
dated  Factory  Mutual  Fire  Insurance  Cott 
panics,  for  Factory  and  Mill  Fire  Fndeciion 

HOSK  OF  EVERY  DESCRIPTIC 

EBtlmiteff,   Saitiplei.  Etc*,  on  ApFiicntioQ. 


Inch 


jo-inch 
Driven 


Ctr^r  liu^aj  Mitch  me  PUnl.  Belt 

,  on  an  T3g8  pattern  c-asi-ir on  frame 


WESTON  CENTRIFUUL 

SUGAR  MACHINERY, 
ELEVATORS  and  CARRIER. 

Turret  Lathes*  Friction  Clutches,  Mining 

chines.  Chucks   and  Side  Rests,  Hanflrers, 

Separators,  Belt  Kftlves.  Belt  Knife  Splltl 

Machine*    and  Rubber  Rolls  for  Same. 

Send   for    Cataloicue. 

AMERICAN  TOOL  &  MACHINE  COMPAN 

BOSTOM.  M^S9..  U.  S.  A.      


MORISON   SUSPENSION   FURNACES 

FOR  LAND  AND  MARINE  BOILERS. 

UMFORJH  TKICICMBSS. 
BASJLY  CLEANED. 
tJNeXCBLL£D  FOR  5TRBNQTH, 

ALSO. 

FOX  CORRUGATED  FURNACES. 

Sole  Maffiffactiir«rt  In  the  United  States, 

THE    CONTINENTAL    IRON    WORKS, 

West  and   Calyer  Streets, 


N'ekif  toih  Lint]  j^il  Ferries. 


NEW    YORK. 

Horoufh  Lif  Kfookt 


WESTON 


STANDARD    PORTABL 


VOLTMETERS,  AMMETERS 
WATTMETERS. 

Strictly  hiifh-g^radc.     Rr cog'tilted  as  Standards* 

WestOD  Electrical  insinDt  So. 

eCRLIN :  European  We^lOR  t\ocVT\taV\ti^ltyiww\C^^.>\"^w^'^naft«.iia 
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